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The Proeeedings of the First All-India Sanitary
Conference held at Bombay on the 18th
and 14th November 1911,

FIRST DAY'S PROCEEDINGS. ‘;Q;.-\

The proceedings which were held in the Council Chamber of t%ﬁ'&ﬁxh&}y;&; e
Secretariat opened with the following speech by the President :— et

"~ “ (RENTLEMEN,

“ My first duty, and most agreeable I find it, is to welcome you all to this
conference, and, in so doing, on behalf of the Government of India to thank
the local Governments and Administrations and yourselves for your presence
here. The utility of conferences of this kind is now, I think, generally appre-
ciated, and that not only for any conclusions to which they may lead—though
these must often be valuable—but also and especially for the opportunities
which they present to zealous workers in different parts of India for compar-
ing experience, exchanging ideas, and above all for setting up that energising
friction of mind with mind the want of which most men toiling in isolation
feel at times as a burden well-nigh intolerable. Nor can it be a disadvantage
that we should get to know one another. Holding this opinion, I earnestly
hope that this may be the first of a series of conferences to be held as occasion
may suggest at convenient centres. I was anxious that our first meeting
should be held in Bombay in order that we might perhaps catch some of the
spirit of the place, the spirit which has made it the great and beautiful and
progressive city that we see to-day.

*“ The agenda before us open up large questions of research work and
hygiene, the two great and complementary divisions into which modern sani-
tation falls. By research I mean the acquisition of further knowledge of the
specific agents of infective diseases and by hygiene the preservation of the
public health and the remedy of known defects. You will discuss problems of
urban sanitation, town-planning, water-supply, drainage and conservancy;
rural sanitation; and special sanitation, more particularly epidemic diseases
and food-supplies. You will also discuss vital statistics and improvement in
their registration; and various scientific enquiries will be brought before you.
I will not attempt to anticipate the course or the conclusions of your discus-
sion, and I will not intervene with more than a few introductory observations.

“The basis of all sanitary achievement in India must be a knowledge of
the people and the conditions under which they live, their prejudices, their
ways of life, their social customs, their habits, surroundings and financial
means. This was emphasised in the memorandum of Surgeon-General Lukis,
to whose knowledge and rare ability my department is greatly indebted, which
I laid upon the table at the last meeting of the Imperial Legislative Council.
The proposition is really axiomatic. The ardent spirits who may think that
sanitary measures possible and effective in the West must be possible and effect-
ive in India will flap their wings in vain and set back the cause which claims
their laudable enthusiasm. I am far from saying that this must always be so.
I believe with all my heart in the slow but sure results of education, the fore-
runner of sanitation.  But we have to deal with facts as they are to-day.
And to-day the forefront of a sanitary programme must be (1) a reasoned
account of the conditions and circumstances which affect mortality and the
increase and decrease of populations and (2) a study of the relative effects of
various diseases, of personal environment and of the social and economic con-
ditions in the different parts of the Indian Empire. We have to work out "

- our own sanitary salvation. We have to study the epidemiology and endemio-

logy of our communicable diseases, the so-called “ tropical diseases “—plague,
malaria, cholera and dysentery—in order that having ascertained the actual
' B
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sources and modes of conveyance we may determine scientifically the parti- , ) the liberality of wealthy and public-spirited gentlemen and ladies in India, so

cular methods requisite for their avoidance, prevention and suppression; and that eventually a very extensive campaign of sanitary research may be car-
that we may apply with precision those methods which it 1s possible and poli- ried on. I can imagine no more deserving object of charity than the endow-
tic to adopt. And we cannot do this without the assistance and co-operation ment of research designed to relieve the sufferings of humanity.

of Indians themselves. « ) . " In general or prophylactic sanitation, which by improving the environ-
“ In this harnessing of the science of the West to the varying conditions ment endeavours to protect the public from the attacks of all communicable
and circumstances of India dwe must I;eelp o&r standarcé hltgilﬁ dilavotl(‘)nliilill}crlylf;r; fciilsleases,fthg S(ainitary Comlnlzslon];a? a?d lDeph“,tY SanliaryT(ilomémssmners ;vﬂg
ic h sonstant endeavour of the Government o ) ell us of stea rogress and substantial achievement. e Government o:
{)Logt}sOI%eigletllllglﬁg \\:Orkers \VhOSQ \VhOle duty iS investigation. Lﬁbora,torl?s Indla were a}blgrt[()) a%sist provincial revenues last year by a Special grant of
hav:)e been provided ; specialists have been appointed; and we now possess 11 more than a crore of rupees of which 50 lakhs went in subvention of the
the bacteriological department a band of workers who are second to none 10 Bombay Improvement Trust. I hope it will soon be possible to introduce
Europe. The names of gir };Rona'%d Roii and Sl:ir D%}’ldl ii?pal:’ )I;(i:i ic{(;l él‘lfnz; schetmes (for the I_'gorganlsaplon Oft the Isamtzigyl Eervgceg which w_ﬂlngo far to
tion others, are honoured throughout the worid. We h y . meet modern sanitary requirements. would like to bring specially to your
highly skilled tl)ody of igveStigatorls engagge% solelglggdrissarrgsl; ;;fglrlk‘ ;(r)lr lfo?n Eptlce t.hle good res1f11ts (ib?l}led 1n1 g ras}tir EO‘\\{?, Bar}ga.lore%.whglch jtill con-
eoti rith plague and an even larger body enge seareh inues plague-proof. An would ask—Is it an impracticable dream to
zsgg:(gi\o‘litwish fnalaria, in regard to which a conference will now be held constru(IJJt abmociel town or quarter of a town in each proviII)me, with good water-
over which Surgeon-General} Lukizlwill p'reSIIdil" Therc}ar :Ellillgggillsnlég::’;:’:é\ Sup}g]y, ef_iimenttdirfainage, rat—pro%fdand mé)s%qitso-prsofd houts.eS a?md an ade-
numerous sanitary research problems in India, as ¢ ! . quate sanitary stafl as a measure of demonstration and education ?
Some of these problems will, I understand, be brought before us by the pro- “ Gentlemen, you are the pioneers of a great and vitalisin 2 movement.

vincial Sanitary Commissioners and Deputy Sanitary Commissioners. Sanitation as now regarded covers the whole life of a people. The difficulties

before you are many. The ignorance and even hostility of the masses of the
people are still fundamental obstacles. But a thousand difficulties need not
make a single doubt. The more enlightened minds in India have awakened
to the importance of sanitation and the movement in its favour is steadily
gaining ground. TIn India as elsewhere old ideas of politics are yielding to
more modern conceptions of social duty. I doubt not that you will go for-

ward with intrepid confidence in the ability of science to create that environ-
is therefore of urgent importance and I am glad to note that it is one of the ment in which alone man’s higher aspirations can be fulfilled. Though you

subjects for discussion at the present conference. Then again we have to be may not yourselves see the fruits of them your labours will assuredly not be
forearmed against two diseases from which India has fortunately escaped up in vain.

to the present, namely, sleeping sickness and yellow fever. On the terminapion of the speech the following resolutiop, which was
“ Two officers of the Indian Medical Service, Captains Greig and Mackie, proposed by the President and seconded by Surgeon-General Lukis, was unani-
have at different times been deputed to Africa to work with the Commissions mously passed by the conference; the members thereof standing in token of
of the Royal Society sent from England to investigate slesping sickness; z_md respect :— T.he members of the All-India Sanitary Conferel}ce desire to place
a monograph on the subject by Captain Mackie is now under preparation. on record their deep sense of loss by the death of the Jate Lieutenant-Colonel
With a view to prevent the importation of the disease into India regulations Leslie and their appreciation of his services to the cause of sanitation and
for the medical inspection of all immigrants from the endemic area have been they desire that this resolution be Commumcate’(’i to his widow and family
enforced for several years at the different seaports, and so far as we know, no with an expression of their respectful syr_npathy. .
cases of the disease have escaped detection. These regulations, however, ‘ The items on the agenda were then discussed in order.
differ considerably in the different local administrations, and one set of rules A
is now being drawn up for discussion with local Governments. The danger
of the introduction of yellow fever has recently engaged the serious attention
of the Government of India and Major James, a specially qualified officer, has
heen deputed to visit the endemic area travelling by the route that will be
followed by ships proceeding to India when the Panama Canal is opened. He
will examine ports at which the ships may touch, ascertain the systems of in-
spection adopted in them, study the methods by which yellow fever is kept out
of Panama and Havannah and the way in which the disease can be stamped
out when it appears, He will attend any international conference that may
he assembled hereafter to consider the subject and he will draw up a compre-
hensive report which will enable the Government of India to prepare a definite
plan of campaign. . =~ - , B
“ A determined effort is, therefore, being made to combat disease in its
origin. Great results may in time be expected from the recently constituted
Indian Research Fund which, as you are aware, is to be devoted entirely to the
prosecution of investigations in connection with sanitation. The first meet-

“In particular I may mention tuberculosis. Tuberculosis accounts for
more than 75,000 deaths per annum in the United Kingdom and the interest-
ing report recently published by Dr. Turner, Health Officer of Bombay, shows
that the mortality from this disease.in large Indian cities like Calcutta and
Bombay is already considerably higher than in Glasgow, Birmingham or
Manchester. One of the two chief sources of danger in this disease is milk
and butter contaminated with tubercle bacilli. The question of milk-supply

GENERAL SANITATION.

(@) Urban Sanitation.

The President referred to the schemes of urban sanitation (Appendix 1) 1.
which had been submitted by local Governments in reply to a letter from i
the Government of India and stated that what the Government of India it
required was some definite information on which to allot grants for urgent 3
schemes which were pending for want of funds, in the event of money being
available as was the case last year. He asked the various provincial dele. ©
gates to make any remarks in explanation of the information which had |
already been furnished by local Governments. i

Mr. Hutton (Madras) stated that the works mentioned in the list sent by
the Madras Government were ready for execution. The Madras City water-f
supply and drainage scheme would require a subvention of 771 lakhs andi
would take about ten years to complete. The projects mentioned in lists I,%

ing of the governing body of the fund is fixed for the 15th instant, when it is
proposed to elect the scientific advisory hoard, to constitute the different work-
ing committees, and to draw up a preliminary programme of work. The
nucleus of the fund is a sum of 5 lakhs of rupees contributed by the Govern-
ment of India and it is hoped that this sum will be supplemented later on by

IT and III would take between one and three years.

Messrs. Mandy and Belvadi explained that in Bombay only 14 of the
schemes detailed in the list were ready and had been approved by the Sanitary
Board and 8 were in progress. The entire programme submitted could be
executed in ten years.. A supplementary note (Appendix 2) was submitted

' - _ B2
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by Mr. Belvadi, explaining further the state of schemes in the Bombay
Presidency. The Poona scheme had been financed, the municipality raising
a loan of 10 lakhs and Government contributing 8 lakhs. :

M. Williams submitted revised figures for several of the Bengal schemes,

and indicated what, in his opinion, was the relative urgency of the projects.

Delay was likely to be caused in carrying out many of the schemes, owing to
municipalities being unable to provide funds. The Patna scheme for in-
stance would nof be undertaken unless it was almost entirely financed by
GGovernment. For the Jherria scheme a substantial contribution might be
looked for from the mines. The Maniktolla sewerage scheme might be under-
taken in connection with the Calcutta Improvement Scheme. All the schemes
could be carried through in seven or eight years if funds were forthcoming.

Major Robertson (United Provinces) said there was little to add to the
very full details supplied by the local Government. The works could be
carried out in three years if funds were available.

The Punjab Sanitary Commissioner (Licutenant-Colonel Wilkinson) men-
tioned the Lahore sewerage scheme as one of great importance and ready
for immediate execution if money could be found. Municipal resources were
already strained by the necessity for further expenditure on water-works. A
military contribution of ope-half might be expected towards the Sialkot
project. The Amritsar anti-malarial projects and the scheme for Palwal in
Gurgaon, a small town which could afford no contribution, were very urgent.
The Rawalpindi drainage scheme was also urgent and -no money was forth-
coming locally. The same might be said of the Murree scheme. The
drainage of depressions in Gurgaon was referred to as a proposal deserving
special consideration. All the projects in the list could be started very
shortly, provided funds were available. : )

In Eastern Bengal, Colonel Hare stated that the most important propo-
sals were the Dacca sewerage and drainage schemes. The detailed plans
and estimates of the former would be ready by March and it was proposed to
do the work in sections spending 2% lakhs yearly. Government, however,
would have to provide almost the entire funds necessary. The drainage
scheme had not been worked out and several incidental questions had still to
be considered. Over 60 lakhs would probably be required as it was a very
large and extremely urgent project. The other schemes mentioned in the
local Government’s letter could be speedily completed, if financial assistance
could be provided. Government would have to find one-half of the money for
the Chittagong and Silchar schemes, and the whole of the Shillong and
Jorhat schemes. The latter was necessitated by the removal of the Civil

Station. There was in addition a long list of minor project hich
lakhs could be spent without difficulty. projects on which three

Major Lalor said he was not in a position to do more than assure the
conference that the projects of sanitation mentioned for Rurma in the local
Government’s proposals were being rapidly pushed forward. Among the
most mportant were the Mandalay water-supply scheme (a project delayed
hy serious practical difficulties), the Moulmein drainage scheme which was

imperatively demanded for the sanitary improvement of the town, the scheme

- for the water-supply of Bassein and

which was vrgently needed as a permanent safeguard acaj 5
rapidly were schemes for the sanitary improvemgnt of i%?gstbg?r?ée%aﬁshsg
forward that they had not yet reached the stage of pausing to survey results
A. year hence further information would be available, | .
For the Central Provinces Major Stokes ex lained i

Engineer had. recently been appointed and Governm%nt wereﬂal.igciguss ?(1)1 ltigi
on ugban‘san‘ltatlon: The small towns especially were in need of rdntg-in;
aid, it being impossible in their case to raise half the funds by loang

the Monywa water-supply scheme

(b) Congested Areas and Town-é)laﬁnina. '
Captain Justice put in a L

gested areas with model rules for new town extension sites and buildings. He

paper (Appendix 3) on the opening of con- -
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showed charts indicating the plan adopted and the type design and stated that
type designs for town extension and 1or cheap native houses had been drawn
up. In reply to enquiries he said that the experiment had already been in-
troduced in the Ellore, Cocanada, Rajahmundry and other municipalities.
Land was acquired under the Land Acquisition Act, vested in the munici-
pality and was sold to occupiers on condition that they built to the satisfac-
tion of the municipal council, at prices varying from 250 to 1,000 rupees per
acre, The scheme is financed from the sale of plots, any deficiency being met
by the municipality or a Government grant. Rules are issued from the
Sanitary Commissioner’s office, laying down points for guidance in laying
out these plots and in describing buildings to be erected.

The model houses cost 240 to 280 rupees and were built of brick or mud.
They were not rat-proof on account of the expense. If made rat-proof their
cost would be enhanced to about one thousand rupees. Streets are in parallel
lines. The houses are not back to back, each house bas a backyard. This
ought to be at least double the height of the house. The backyard opens on
a conservancy lane 10 feet wide. There was no trouble in getting land taken
up.

Mr. Orr thought there was a danger in not providing for open spaces.
In Bombay, where land had been given out without prescription of open
spaces, in time every unit of land became built over, and extension even took
place upwards without any regard to the consequent (sometimes very serious)
reduction in the standard of light and ventilation in the lower rooms. The

- Bombay Municipal Bye-Laws have no such provision as there is in the Trust

Bye-Laws. The latter provide that not only the house, but every room should
be sufliciently lighted and ventilated, by prescribing that in front of the
lowest room in any house there must be an air space open to the sky and
extending from the wall of the room to a horizontal distance equal to at least
half the height of the opposite house, so that light may reach the room at an
angle of 634°. This is known as the 63} degree rule and should be enforced
in laying out any new town. The Municipal Bye-Laws merely lay down that
there must be a certain amount of window space (one-fourth of the area of
the extension wall), but if such windows are ventilated only from a narrow
passage between two houses there is practically no light or air. A passage
of 3 feet may be sufficient between two one-storied buildings, but when the
buildings are run up to five stories, is no use whatever. It is also very
necessary in dealing with congested areas that power should be taken (1) to
declare any room unfit for human habitation and to close it, it being not
sufficient merely to have power to declare a house uninhabitable, and (2) to
pull down a house in the centre of a congested block to let in light and air
to the surrounding houses, and to recover at least half the cost from the
owners of this “ bettered ” area. This provision exists in the English law.
In the discussion that followed Major Clemesha thought that 36 feet
did not provide sufficient width for a road in a new suburb. The width
should never be less than 50 feet. Other delegates agreed. The inconveni-
ence of right angled instead of diagonal roads was pointed out. M7r. Orr
insisted that a greater width of road than could be easily maintained should
not be metalled. :
. Mr. Turner read a note on town-planning in Salsette (Appendix 4), and
explained the principles by which he had been guided, and the results of his
experience. - The main point was the adoption of the principle of redistribu-
tion, embodied in the German Lex Adikes, obviating as far as possible the
necessity of raising capital. The entire land within the area to be planned
is pooled, and the local authority takes all land required for public purposes,-
roads, markets, open spaces, etc. The remaining land is then divided

_into suitable plots and allotted to the original owners. Disturbance

iz avoided as far as possible by keeping the main portions of the
allotted plots in the same position as the original plots. The owner receives
back a diminished portion but is compensated by its increased value. If the
loss by transfer exceeds any gain, compensation is paid in cash. The
expenses incidental to redistribution, and the cost of making roads, etc., are

- financed by a loan raised on the security of a development tax assessed on
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owners in proportion to the individual benefits derived from the scheme. The
benefit is ascertained by estimating the unearned increment accruing to each
holding on completion of the scheme. In a large area a portion only of the
tax need be required from owners until works materially benefiting their
land are taken in hand. A man wishing to retain his agricultural holding
intact could be left out of the scheme, unless the local authority considered
that he should come in. Power should be taken to acquire compulsorily any
land required for the scheme, but with redistribution it would be very rarely
used. :

He thought that with a redistribution scheme it would be necessary
to take power to make owners come in. It would not be sufficient to bring
in a scheme, only if the majority agreed. If they did not agree, the matter
should be referred to the controlling authority, and if he thought it neces-
sary they must come in. Questions of compensation should be kept out
of the ordinary courts with an appeal however to the civil courts in cases
over a fixed limit of value. Market value would be paid for acquisition, but

no compensation for compulsory acquisition. The local authority would.

decide what land should form the subject of a scheme. 7. T'urner circulat-
ed three plans showing a section of the Santa Cruz plan, one with all the
original holdings, another the original holdings with the proposed rates

upon them, and a third the scheme as it will be when completed. A further

note by Mr. Turner elaborating and explaining the principles of redistribu-
tion is printed as Appendix 5. -

In the subsequent discussion on this and Mr. Porter’s note on town-
planning (Appendix 6) it appeared that no town-planning scheme properly
speaking had been undertaken in any of the provinces.

(c) Water-supply, Conservancy and Drainage.

. Major Clemesha in introducing his paper (Appendix 7) on the uses and
limitations of small models of septic tanks made the following remarks :—

~ “The essential point in the design of this little installation is the size of
the grit chamber. Here I may mention a very interesting incident that
happened in Bengal which absolutely proves the contention that a large and
properly designed grit chamber is the fundamental point in the design of
this latrine. A mill situated in Howrah constructed a latrine for 2,500 users.
At first the coolies refused to make use of the latrine and clamoured for the
old one. Eventually, as is usually the case, the latrine became very popular
so that the mill hands from two separate adjoining mills used the latrines
and as a result the number of users went up from 2,500 to 4,500. This was
nearly double the number for which the latrine was designed. ' The Manager
of the mill was in great distress because we were constantly reporting badly
on the quality of his effluent. There was no available land in the neighbour-
hood to build a second latrine. As a way out of the difficulty it was decided
to try the experiment of constructing another grit chamber only to accom-
modate the extra 2,000 users. This was carried out. One side of the latrine
was led into the original grit chamber, and the other half into the new one.
A very great improvement was at once noticed in the effluent. This simple
incident shows that, as we have maintained, by far the greater part of the

breaking down action in septic tank latrines goes on in the grit chamber.”
- Major Lalor referred to the difficulties of night conservancy disposal in

Rurma and illustrated his argument by reference to certain towns sit
Rur ; uated
mn the delta of the Irrawaddy:

He stated that the chief schemes formulated for the sanitary improve-
-ment of one of these towns were as follows : —

(1) In the year 1901 the removal of the mixed liquid and solid excreta,
in buckets by the aid of a small system of tramways and trucks

' was suggested, with disposal by trenching at a distance.

(2) In the year 1905 the same system of removal was suggested with

disposal by septic tank treatment in place of trenchi
estimated cost of R1,45,733. P Tenciing, at an
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(3) Later, the same system of removal was suggested with disposal by
trenching in the dry season and mounding in the rains, at an
estimated cost of R1,32,931.

(4) Later, the same system of removal was suggested with disposal by
septic tank through the medium of a small sewerage system with
three aligned “ pail depbts ” from the centre one of which the
combined sewage was to be pumped to the tank. Pumping
by electric power was suggested on the ground that such power
would be more economical since it would be available also for the
lighting of the town. It was further pointed out that for effect-
ive drainage of the area pumping would in any case have to be
resorted to.

(5) Later, to meet financial exigencies, a system of removal of solid
excreta only was suggested, liquid excreta to be dealt with by
filtration <n loco through arobic filters, solid excreta to be
removed by hand cart and disposed of by trenching in the dry
season and mounding in the rains.

(6) Still later, scheme 3 was again put forward with the advice that
experiments should be conducted locally with latrines on the
separate system outlined in scheme 5, with a view to the gradual
introduction of that scheme if found suitable, at an estimated

" cost of K1,38,210. '

In his opinion, this question presented itself :— Are septic tank latrines
applicable in the circumstances given as the cheapest and most effective means
of combined night conservancy removal and disposal, and if so, what would be
the initial cost and annual recurring expenditure of the system approximately,
for a town of this kind with a population of 10,000 inhabitants ?”

Major Clemesha observed :—*“ The problem depends upon the nature of
the town. If the houses are scattered many small septic tank latrines would
be required. I suggest that a latrine for 200 users per diem would be suitable.
Fifty such latrines at a cost of R1,500 each would suffice; total cost 75,000
rupees. The annual recurring expenditure would be the cost of providing
water and this without more detailed knowledge of local circumstances it is
impossible for me to calculate. If the town is compact a standard type
latrine for 500 users would probably be satisfactory. The total cost of one
installation of 20 such latrines at the rate of R4,000 to 5,000 each would be
R30,000 to B1,00,000. The cost of providing water would probably be less
than in the former case.

“ Both schemes imply the existence, or the installation of a gravitation-
water-supply. Probably the cheapest method, though not the most sanitary,
would be to remove the night-soil by hand, to centrally situated dumping
tanks.”

In connection with Mr. Belvadi's note (Appendix 2) on the progress of
municipal water-supply and drainage works in the Bombay Presidency, it was
pointed out by Swurgeon-General Lukis that certain poiunts had been raised
(in paragraph 9* of the note) with regard to septic tanks at Poona.

In answer to the points here raised Major Clemesha said :—

“ The first point (A) mentioned was ‘ to ascertain the optimum period of
stay in a septic tank for sewages of various strength’” Major Clemesha
pointed out that “ it was entirely erroneous to suppose, as was stated further
on in the letter, that experiments of this kind had not been undertaken previ-
ously in other parts of India. It was now nearly five years since Dr. Fowler
started experiments on precisely these lines, and from an enormous bulk of
evidence both of models and working installations (of which there are nearly
100 in Bengal alone) it has been found that a 3 days’ rest in the tank with a
five-gallon dilution gives about the most economical result. It is never
contended that a shorter period would not give very fairly satisfactory results
but it has been clearly shown in the work published by him that the further
the septic tank action goes the quicker is the nitrification action when dealing

* Vide page 62 below.
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with a vegetarian sewage. There are so many points in sewage disposal
which have been thoroughly investigated that it seems a great pity that
practically identically the same work should be repeated in Bombay. I
should also like to point out the difficulties of obtaining the various dilution
of sewage. It is necessary to provide latrines with a selt-registering turnstile
in order to do this, and there are several other difficulties in the way which
are not easily overcome. i .

“(B) ‘To ascertain if this period can be shortened economically by the
use of such means as hydrolytic chambers or macerating tanks or colloidors.’
The septic tank designed in this country contains both the action of hydroly-
tic and macerating tanks. The constitution of the sewage is such that the
solid particles always remain for a considerable length of time in a separate
chamber much longer than is ever dreamt of in ordinary countries. As
regards using colloidors we have never tested them in this country though it
seems probable that these might possess several advantages in a sewage such
as is observed in this country.

“(C) ‘ To find the maximum amount of suspended matter in the tank
effluent which can be efficiently dealt with by different forms of filter material
without clogging.’ The reason why suspended matter has not been investi-
gated very thoroughly in Bengal work is because the amount of matter in true
suspension is comparatively small and very readily settles out as sludge.
There is, however, a very large amount of true colloid material which inter-
feres with the action of filters. We have found that the colloid figure is
really of greater value in estimating the purity of a sewage for filtration
purposes than the amount of suspended matter that it contains. This con-
clusion has been arrived at from many years’ work and from a large number
of analyses. An effluent which contains large quantities of colloids will give
trouble on filters, if they are made of finely graded material. The same
effluent might contain very little material in true suspension. Therefore the
colloid figure is a better gauge of the suitability of the effluent than the
amount of suspended matter.

“(D) ‘To ascertain the proportion of nitrates in the filtered efluent and
the methods of treatment which will give the maximum quantity of nitrates.’
This is a subject which certainly might well be investigated because it.is ad-

mitted that the nitrification process has not been studied in Bengal as thor--

oughly as the ansrobic state. However there is a great deal of valuable work
in Fowler’s report which I am bound to say hardly need be repeated.

“(E) * To ascertain how far supervision can be dispensed with in small
installations.’” TUnder this head we have made in Bengal small models of
tanks in municipalities which are to be treated exactly in the same way as
the ordinary latrine. This subject will be dealt with in the course of the next
paper which has been written by myself. It may be briefly summed up by the
fact that experience shows that, provided the latrines are designed simply of
indestructible material, they give very satisfactory result even under very
primitive supervision. A complicated latrine will always give trouble.

“ There are so many phases of sewage disposal which have not yet been
investigated, such as a careful study of the sewage from a town, that it seems
a pity to work on the lines suggested. There can be no doubt whatever that
in dealing with an artificially manufactured sewage, containing night-soil,
urine and water only, a very good deal has been ascertained. We want to
know the characteristics of an ordinary sewage as it passes from an Oriental
town. It is perfectly obvious that this is a very different problem from those
that it is proposed to study in this letter.”

Mr. Hutton then put in a paper (Appendix 8) on water-supply and
drainage works in the Madras Presidency.

In connection with the construction of galleries, Major Lalor and other
delegates asked whether it would not be more efficacious to construct wells
outside the river bed though near it which could be put down and taken up
easily. A gallery once constructed could not be removed.

Magjor Clemesha thought that galleries were really the finest things for
water-supply. The only drawback was that they did not give quite the same
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quality of water as a lake or reservoir or filter and were liable to pollution in
flood time. "As a rule the water was quite pure, but differed considerably in
bacteriological efficiency. -

Mr. Hutton said they were prepared to put their galleries outside the
river beds if they fouhd a suitable ground layer of sand.

RURAL SANITATION.,

Captain Justice in explaining his paper (Appendix 9) said that his
object in writing it was to show the want of progress and lack of interest in
rural as compared with urban sanitation. He thought that what the people
required was an object lesson and that for this purpose model villages
should be established in each district. He said that model types of wells and
pumps, of which he produced three type designs, had also been designed by
Mr. Hutton. These wells could be fitted with pumps and would cost between
1,600 and 1,800 rupees. In the design a leading feature was the provision of
drainage. He concluded by asking for suggestions for improving village
sanitation.

Lieutenant-Colonel Wilkinson explained the system of granting rewards
in the Punjab to selected villagers in the Canal Colonies whose inhabitants
had shown particular zeal in sanitation. This had stimulated interest
though provisions limiting the total grant permissible to each village were
not conducive to the permanency of the interest taken. Once the rewards
were exhausted they reverted to their old standards. Village sanitation
books containing rules for the guidance of inspecting officers were also in
use. What he considered essential to any real progress was some form of
legislation. He said that there was no Village Sanitation Act in force in

" the Punjab.

" Mr. Porter mentioned that an Act of this description was in force in the
United Provinces and provided for simple sanitation and improvement
of water-supply. It could be extended to selected villages of over 2,000
inhabitants. '

Major Clemesha considered that Captain Justice’s proposals were at
present impracticable. They must distinguish between the sanitation of the
environment and the sanitation of the individual. For the first they should
be 50 or 100 years ahead of the times of the people, e.¢., in putting in a good
water-supply. Dealing with individual sanitation they came up against a

very different proposition. The individual must first be educated to higher *

sanitary standards and that would take many years. :

Legislation would be useless without getting the people to understand
its raison d’étre, and many of the suggestions for conservancy in the Madras
paper were quite impracticable. He would concentrate on (1) improving

water-supply, (2) educating the children in the simplest outlines of hygiene. |
He considered that the Punjab system of rewards was worth imitating else- |

where.

Mr. Orr entirely agreed. He complained that village sanitation books
usually contained a mass of impracticable and unfulfilled suggestions. What
was really necessary was to see that suggestions were carried out. He
thought that the publication of particularly useful notes might be uscfully
made from time to time. Much had been done in Bombay to improve water-
supply in villages. . ‘

Colonel Hare pointed to the different local conditions in FEastern
Bengal and Assam where the villages covered enormous distances and where
each house possessed its own water-supply. 1In these circumstances a practi-
cal scheme of rural sanitation was very difficult. The Sanitary Board last
vear received an allotment of funds from Government. These were distri-
buted in different localities, the district board, the people and the Sanitary
Board each contributing one-third, the people contributing either in the form
of money or labour. Maps of districts indicating the nature of the water-
supply, where improvements were necessary, were being drawn up.

(o4
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Jajor Stokes mentioned that there was a Village Sanitation Act in the
Central Provinces governing all villages with over 500 inhabitants. It was
doubtful, however, whether the rules framed under the Act had any real
effect.

Colonel Dyson laid stress on the necessity for a pure water-supply for
villages and thought the Divisional Sanitary Commissioner and Divisional
Medical Officer should be a member of the local board and have a voice in the
allocation of funds for the improvement of water-supply, and in the selection
of gites for wells.

The conference then rose for the day.

SECOND DAY’S PROCEEDINGS.
SPECIAL SANITATION.

(@) Food Supplies.

Colonel Wilkinson in introducing his note (Appendix 10) on the milk
supply of large towns in India explained that the salient points which he
wished to emphasise were the necessity for excluding cattle from town areas,
the exclusion to be enforced by imposing a tax, the provision of sanitary
sheds at low rents outside, the direction of further efforts towards securing
a purer milk supply, and providing for the examination of samples of milk
and milk products, and the necessity for caution in any further restrictive
legislative measures, which might cause a rise in prices. In reply to a ques-
tion he stated that he was not in favour of Pasteurisation before issue by the
Strauss method for India. ,

Dr. Bose said that measures taken in Calcutta had been rendered nuga-
tory by the opposition of the gwalas. It was possible under the existing law
for the vendor to escape prosecution by notifying that he sold mixed milk.
In any case exclusion from municipalities would mean exclusion from super-
vision. '

in municipal areas and thought that the larger towns should have model
dairies. If cattle were excluded from town areas, as Colonel Wilkinson re-
commended, municipal control over them would be lost.

Mr. Orr cautioned the conference against excessive reliance on bye-laws
which were in many cases too stringent for practical purposes. The Bombay
Corporation’s proposed bye-laws were so stringent that it was not possible
for a man erecting a cattle stable in accordance with their provisions to make
a reasonable profit. The existing bye-laws require a space at least 81 feet
wide to be provided for each animal and insist on a margin of 15 feet clear of
buiidings all round the stable, and it is proposed to raise the 8% to 5 and the
15 to 50. At present in Bombay owners of milch cattle could only make
things pay by disregarding bye-laws, e.g., by keeping many more animals
than the full number a stable is licensed for. One man made R1,200 in two

months in this way and was then fined R75. Tests of specific gravity also

were evaded without much difficulty. They were trying to get cattle under

control by providing a big central area which the Improvement Trust was’

reclaiming.  Exclusion of milch cattle from town limits was not possible in
a town of the size of Bombay. v '

Hr. Turner said that much good was being done by private effort and

mentioned a society \\jhlch had been established for the preservation of cattle,

* the members of which pledged themselves to purchase milk from these

cattle only. Mr. Tata had a scheme for planting Australian bush which is

much relished by milch buffaloes and he hoped to run agricultural farms on
these lines. Outside Bombay there were many stalls for milch cattle but
little supervision and there were many complaints about the absence of train
facilities for getting milk conveyed at an early hour to the city.

Colonel Haré advocated a system of licenses of vendors and dairies with-

ALL-INDIA SANITARY CONFERENCE. 11

Major Clemesha thought that large cities such as Bombay and Calcutta,
where the difficulties were enormous, should be differentiated in their treat-
ment from smaller towns where the problem was capable of solution. He
agreed with Lieutenant-Colonel Wilkinson in thinking that cattle could with
advantage be excluded from the town area in very many smaller towns and
that the levy of a tax was sound. But he was of opinion that real success
was impossible without stringent legislation. The fight with the gwale had
got to come.

Colonel Wilkinson in reply said that the difficulties as to loss of muni-
cipal control would be met by the provision by municipal agency of cattle
sheds outside the area. Municipal supervision would of course continue. He
considered that a system of licenses would probably be bétter than bye-laws, as
matters could then be dealt with by executive authority. In Simla few bye-
laws were literally observed though he had noticed a gradual improvement
in the supply of milk. Milk cans were sold to cattle owners at less than cost
price and other facilities afforded. He was opposed to any general or strin-
gent legislation, both on grounds of policy and on the efiect it would have
1n prices.

(b) Adulteration of Food and Drugs.

In reply to a question from the President as to the adequacy of existing
municipal legislation on the subject of the adulteration of food and drugs and
as to the desirability of its extension, the general opinion was that the
question of the adulteration of food was an urgent one and that existing
powers were generally inadequate. JMajor Ross considered that the Madras
City Act was quite sufficient if enforced and AMajor Robertson said that
the draft Bill before the United Provinces Council would meet all require-
ments. It was thought that no active steps could be taken till proper
standards had been worked out and fixed. The members of the conference
also thought that the question of the adulteration of drugs should be investi-
gated. In regard to the form which legislation should take if found
necessary, Surgeon-General Bannerman considered that an All-India Aect
might be preferable provided elasticity was permitted to local Governments
to adapt it to local conditions. In any case standards should be worked out
by Government officers and not local bodies. The existing staff of labora-
tories should not, however, be utilised for the purpose, but provision would
of .course have to be made for a body of competent analysts.

REGISTRATION OF VITAL STATISTICS.

Major Kenrick introduced his paper (Appendix 11) on the subject of
improvement in the agency for the registration of vital statistics. He
ointed out that the employment of diais as a reporting agency raised the
1mportant question of their registration.

Colonel Wilkinson who put in a note on the importance of vital statistics
(Appendix 12) said that the question of the creation of a special organisa-
tion consisting of Assistant Surgeons or Sub-Assistant Surgeons as divisional
inspectors of vaccination and vital statistics in place of promoted vaccina~
tors was under consideration. Information for checking the registration of
births was commonly obtained from dhais.

Captain Justice stated that in Madras Sanitary Assistants supervised
the work but the local boards found it difficult with their present funds to
maintain the staff. Tt was difficult too to give them a definite programme.
Registration is nusually attended to by the headman of the village and is not
accurate. '

Colonel Dyson said that there was no special supervising staff beyond the
sanitary and vaccination staff. The difficulty in employing an improved
staff was a question of money. He supported Major Kenrick’s suggestion
about employing dhuis.

Magjor Clemesha explained that in Bengal registration was supervised
by the vaccination staff in the hot weather but was admittedly performed per-
functorily. He was doubtful if inspection by low-paid and unqualified men
was of any real value. ’

c2
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Dr. Bose referred to the reluctance of the people to register births. He
was in favour of a Medical Registration Act to check the growth of un-
qualified medical practitioners.

Colonel Hare referred to a scheme which he had recently drawn up and
which was now under the consideration of the local Government. The
difficulties in the past had been lack of supervision by the sub-inspectors and
the impossibility of getting Magistrates to take their reports seriously. The
Bengal Registration Act gives ample powers if properly applied. Under
the proposed scheme each vaccination inspector was to be held personally
liable for the proper registration of such occurrences in every compulsory
area within his civcle. Each area is to be divided into circles of convenient
size and the vaccination inspector is to inspect at least one monthly. He is
to submit to the Magistrate periodical reports of default on the part of the
people, and the Magistrate on his part is to fix a definite day each month for
the hearing of cases. The trial will be summary and the result of the case

“will be at once noted on the sub-inspector’s register. If the prosecution is

successful the sub-inspector is’entitled to a reward of four annas for each
case. Ide thought that some such methods would speedily ensure better and
prompter registration. ' '

_Major Robertson read a paper (Appendix 13) explaining the system of
registration in the United Provinces and suggested an improved scheme for
registration in municipalities. IHe advocated in particular the appointment
of special medical officers of the grade of Sub-Assistant Surgeons in munici-
palities to which purpose a portion of the sanitary grant-in-aid might be
devoted. : )

The general conclusion arrived at was that though on the whole vital
statistics were accurately recorded, the subordinate registering staff should
at least in towns be medically qualified. It was also agreed that incorrect

registration of the cause of death by the present unqualified staff was the
chief obstacle to sanitary science.

It was mentioned that the Census Commissioner to the' Government of
India had suggested in regard to vital statistics that a typical area with a
population of about 40,000 should be selected in each province, a special staff
employed for a particular period and the results fabulated. This would
provide a normal standard to correct provincial figures.

. Major Clemesha stated that this had already been done in the Burdwan
district in Bengal.

Colonel Hare said that a whole area was being similarly dealt with in the
Dacca division in connection with the anti-malarial enquiry.

_ Major Robertson mentioned that this had been done in 5 or 6 towns in the
United Provinces.

. Major Clemesha said that the results obtained in Bengal had been dis-
tinctly valuable. °

SCIENTIFIC ENQUIRIES.

(@) Standards for Water Analyses.

In the discussion which followed the reading of Major Clemesha’s paper
on the necessity for a uniform method of water analysis in India or a uni-
form nomenclature of fmcal organisms (Appendix 14), Captain Patton
referred to Gaertner’s views on the value of the coli group as indi-
cators of contamination. He considered that the dangerous character of
& water-supply was in direct proportion to the numbers of such bacilli in so
far as they were of human origin, for their presence pointed to a recent con-
tamination with fecal matter, and this fecal matter might contain such
organisms as those of typhoid and cholera. Gaertner emphasised the need
of thorough investigation into the source and history of these organisms
whether they were of human or other origin. . No one had yet been able to find
a test of this, and until this was done it was useless to carry out elaborate
methods of water analyses as a routine measure. Major Clemesha’s standard
was o high that few of the Madras water-supplies maintained its level. He
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emphasised the necessity of further investigation made to discern some means
of differentiating coli of human origin from that of other animals.

Mr. Hutton considered the question of what action should be taken in
the case of a water-supply having received an adverse report. In his opinion
MacConkey’s method was too complex and lengthy, and the time which must
elapse before a report could be received was so long, as to seriously diminish
its value. He referred to difficulties which he had experienced from receiv-
ing variable reports on filtrates. In certain cases the filtered water was more
adversely reported on than the unfiltered. The Government of Madras had
sanctioned the erection of experimental filter beds. Very few filtrates attain-
ed the standard of perfection demanded by MacConkey’s method, and he
doubted whether large municipal expenditure in this direction was justified.
I&e himself would give further trial to the simpler and shorter method of

ouston.

Major Clemesha, in reply, said that analysis was only of use as a guide.
If the analysis pointed to contamination, then the state of affairs should be
investigated on the spot. There was no test of the source of coli contamina-
tion. It was impossible to say whether it was of human or other origin.
This was one of the matters which must be left to direct investigation. He
emphasised the importance of MacConkey’s method as it was possible to
differentiate between recent contamination and contamination of old stand-
ing. ‘ :

(b) Infantile Mortality.

Major Robertson read a paper (Appendix 15) on infantile mortality
embodying the results of special enquiries made by himself and Captain
Graham 1n 4 different towns. He drew special attention to the fact that
malaria was by far the most important direct cause of death, constituting
22-5 of the total mortality and that tetanus and accidents and diseases due to
child-birth came fourth in order of 1mportance. '

Colonel Wilkinson referred to the havoc played by malaria and small-pox
as causes of infantile mortality. As an attempt to combat it a few Jady
health visitors had been appointed in Lahore.

Dr. Bose pointed out the apathy of the public and mentioned many con-
tributory causes of death, ¢.g., injudicious feeding and deficient clothing. He
also mentioned the increasing difficulty in procuring milk. The health record
in and around Calcutta showed that death from malaria was not an import-
ant cause. Scurvy and rickets were very common causes of death.

Colonel Dyson outlined what was being done in Bombay City. They had
trained midwives and nurses employed by the municipality and in the last
year 60 per cent. of the total number of births had been verified by these mid-
wives. This showed that they were getting at the poorer classes. The chief

causes of infantile mortality were debility, diseases of the nervous system,
and the spirits evil; the latter being the most common. A very high percent-

" age occurred on the first 30 days after birth. In Bombay it was 34:36 per

cent. and in Kanara, a malarious district, as high as 75 per cent. Attention
should therefore be chiefly directed to helping mothers in their confinement
and teaching them the proper treatment of the new born. The methods of
treating confinements in villages were disastrous. All this showed the
necessity for training midwives. '

Dr. Rutherford stated that the training of midwives had been taken in

" hand in Ceylon, certificates being given at the end of one year, but much de-

pended on the willingness of the people to pay for such nurses.

Major Clemesha said there were one or two very marked factors in
Calcutta. One was that there was practicaily no malaria among children,
another that tetanus, an entirely preventible disease, was very rife and
accounted for 30 per cent. of the total mortality within the first 20 days
of life. Another determining factor in Calcutta was the prevalence of pre-
mature marriages. Two visiting nurses had been appointed experimentally
in Calcutta to assist confinements, while in Burma Major Lalor referred to a
society for the prevention of infantile mortality baving been established,
which distributed pamphlets, held baby shows and awarded prizes.
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(c) Plague.
In introducing the discussion Major Glen Liston said :—

“I must presume that you have all read our pamphlet on recent re-
searches in connection with plague in India (Appendix 16), for I have not
time to read it now. I have tried to bring out certain points in the paper on
which I think discussion could be developed profitably and I now propose to
refer to these points. ( .

“ Taking up first our observations on the habits and breeding of rats I
desire to draw your attention to the very rapid rate at which rats multiply.
Our laboratory experiments show that a single pair of rats can multiply to
fifty pairs in the course of a year, and although our field experience does not
tully confirm this laboratory estimate we are none the less convinced that be-
cause of the very rapid rate at which rats multiply, rat destruction, to be suc-
cessful, must be very thorough and very persistent. . It is for you to consider
whether, under these circumstances, a direct attack on the rat population of
a place is practicable and likely to be successful. I am inclined to think that
greater success will in the end attend measures which aim at the diminution
of their food supply and at the removal of their breeding places.

“ This line of attack on the rat population of a place, I think, has in this
country generally been neglected, but some work which has been carried out
in Burma by Captain Brayne must be mentioned as an exception. I under-
stand that he endeavours to have houses kept in a proper state of repair and
directs special attention to markets where rats are most plentiful and where
they generally find ready access to food supplies. Grain godowns and mar-
kets 1n my opinion should be made rat-proof and should be kept clean by a
special inspecting and scavenging staff. Markets as far as possible should
be isolated from human dwellings. .

" Passing on to our experiments with the breeding of rat fleas I think it
is of interest and importance to note that, because of the favourable condi-
tions for flea multiplication, a damp cold weather in this country is more
likely to be associated with severe plague epidemics than a dry cold weather.

It would be interesting to hear the experience of the members of this con-
ference in this connection. ‘

It . - » ’ - .
I pass on now to refer to our immunity experiments which show that

in the course of a series of epidemics of plague a race of rats is evolved which -

13 naturally immune to the disease. These experiments have demonstrated
that while at the present time in such plague-stricken cities as Bombay,
Poona, Cawnpore and Lucknow a large proportion of the rats are immune to
small doses of plague, say one one-hundredth thousand part of a grain of an
infected rat’s spleen, rats from such plague-free places as Madras, Madura
and Raipur readily succumb to such doses. Moreover, the young born of the
relatively immune rats caught in plague-stricken cities are almost as immune

as their parents although it was possible to be sure that these
: oun
never been exposed to infection. young rats had

“Young rats born in captivity of parents which were i
. ) : robably highl
immune to plague, in that they had survived exposure to selzfere ar{iﬁcigallgrr
produced epizootics, were even more resistant to plague than ordinary wild
Bombay rats which, we have remarked, are at the present time comparatively

immune to small doses of plague. It is thus evident that this i ity i
transmitted from parent to oﬁgpring. this iy s

“ This is a comforting discovery, for it assures us that if w
enough plague will ultimately disa,gpear from Indiatbatsh?’;E }1125“30\;17
past. Let us hope,. however, that this assurance will not lull us to sleep or
cause us to curtail in any way our efforts to save the vast nimbers of hup '
lives which must otherwise be sacrificed. While we wait for the pla, o to
disappear it may be very many years hence, ' plague to

€« 3
I need only briefly refer to our observations on chroni
pPlague which have shown that when a sufficient number of
chronic or resolving lesions may be devel
with plague virus,

ait long
e 1n the

¢ or resolving
clont OI rats are used
oped atter experimental infection
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“ A more extended experience of these plague lesions has convinced us
that they play little part in the annual recrudescence of the disease.

“T pass on now to our epidemiological enquiries which have shown that
plague has been absent from the province of Eastern Bengal and Assam
mainly because of the habits of the people inhabiting this province and the
structure of their houses. The experience has shown us that plague is not
likely to spread where the habits of the people and the structure and arrange-

. ment of their houses is such as not to favour rats.

“Qur observations in Poona City which now have extended continuously,
over three years have shown that at the close of an epidemic the rat popula-
tion of a place is greatly reduced and that thereafter if the conditions are
favourable the rats rapidly multiply.

“ They have shown also that the number of fleas found on rats has a very
definite seasonal variation, a variation which is constant from year to year
and corresponds with the climatic variations and with the seasonal variations
in the intensity of plague epidemics. .

- “ But the most important fact which has emerged from this enquiry is the
part played by the people in introducing infection from infected to healthy
areas. For a short period, September 6th to September 20th, arrangements
were made to determine the number of persons arriving at Poona station from
infected towns and villages. During this time 1,232 persons arrived from
known infected places. As soon as it became known that Poona City was
infected, the number of persons coming to the city from infected places
practically ceased and an exodus from the town itself took place. Moreover,
the presence of infection in certain places only came to our knowledge when
cases of plague were brought to Poona from them, although arrangements had
been made with the authorities for securing as early information as possible
on this matter. Our information was often many weeks in advance of that
supplied to us by the authorities. The importance of obtaining early in-
formation of the outbreak of plague has hardly been sufficiently realised by.
Government. A great problem will be solved when some means has been de-
vised for obfaining early information of the outbreak of epidemic disease.
This is a matter which, I think, specially deserves the attention of the con-
ference. ‘ ' o

“I need hardly add that this information of itself will not be of much
value unless plans are well drawn up so that action may be taken at once on
receipt of the information. In this connection I would particularly-like to
draw the attention of the conference to the Madras Plague Manual where the
course of action of every administrative officer in a district is clearly laid
down so scon as information of the outbreak of plague reaches him.

“What is required in the prevention of epidemic disease is (1) early,
information to be followed by (2) immediate and clearly defined action.
So far as I am aware much requires to be done in this direction in India.

“Qur work in the United Provinces has been mainly devised to explain,
if possible, apparent anomalies in the distribution of plague. If the rat flea
theory of the propagation of this disease is correct, as I believe it is, it should

be possible to explain the anomalies of distribution. If with the aid of this

théory we are unable to do so, there is something wanting in our knowledge.
By making such investigations we are seeking to perfect our knowledge of
this disease. :

“The Madras Presidency has been peculiarly fortunate in having escaped
plague and our enquiries here have been devised to find out whether this com-

" parative freedom from the disease in the Madras Presidency has been due to

good luck or good guidance or whether a little of each is responsible. Inci-
dentally we hope to save the Madras Government a considerable sum of money

if we are able to show that, after all, there are some compensations, viz., a

freedom from plague—associated with a somewhat hot and uncomfortable
climate. _ _ _
" “We have carried out a very exhaustive enquiry into the usefulness or

otherwise of anti-plague curative serum. Our results show that up to the
‘ ¢
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present no serum has been made which has any marked effect in curing the
plague, but we still hope that better results will be obtained in the future.

“In conclusion I wish to draw your attention to the fact that I think the
successful work of the Plague Commission has largely been due to the com-
bination of laboratory work with epidemiological and clinical enquiries. 1
do not think that sanitary science or curative medicine or for that matter
medical research will advance one iota unless there is a combination in the
work of these several departments of our profession. I think that up to the
present in India there has been too great a tendency for the sanitary, the
bacteriological and the clinical departments of our profession to hold aloof
from one another. Progress can only be made where we seek to help each
other.”

In the discussion that followed Surgeon-General Bannerman agreed cor-
dially with Major Glen Liston that the work of the laboratories must be
carried on in close connection with the work of the sanitary services and
with hospital work. He mentioned the difficulty at Parel owing to the dis-
tance from hospitals of the laboratory.

Captain Justice thought that the passport system of Madras should be
maintained pending the enquiries of the Commission in Madras. He stated
that the Madras Plague Manual prescribed definite duties for every class of
official on the occasion of an outbreak of plague, and that this had been of great
assistance in ensuring early reporting. - : .

Colonel Dyson mentioned that although in Poona rats became immune, as
appeared from the course of the present epidemic, in Satara where epidemics
occurred year after year, such was not the case.

Dr. Bose said that it was useless to attempt plague meusures without
the co-operation of the people, through whose inertia and indifference the
measures adopted were often rendered nugatory.

Major Stokes drew attention to the inadequacy of the law in compelling
reports of the outbreak of a case of plague.

Lieutenant-Colonel Browning Smith said that his experience in the
Punjab as to the effect of humidity on plague entirely bore out Major Liston’s
conclusions. & weak monsoon was followed by a mild epidemic and wvice
versé. He asked what was the longest period for development from the egg
to the flea. He said that plague was present in London for 100 years before
the epidemic of 1665, including four severe epidemics, and for 25 years
subsequently, and feared there was no prospect of a cessation of plague of
itself for a very lengthy period. Early information was essential, but was
largely a matter of staff. Round Delhi now owing to the staff being sufficient
it had reached such a pitch of perfection that when a field rat fell down a
well, rat mortality was reported to the plague officer.

Major Lalor put forward Captain Brayne’s views. They ran along two
lines. In the first place he thought that plague in a place generally starts
about the same time every year. It establishes a crisis among rats, but after
a certain number have been destroyed it stops. His idea was to establish an

artificial crisis among rats a month or so before it would ordinarily take

place and to slaughter as many as possible; the rat population might thus be
reduced to such a number that plague would not take place. This contention
had not been finally proved. The second line of argument was that it is not
possible to render dwelling houses rat-proof at reasonable cost, but is
possible to render them “ratable,” i.e., constructed of such material that rats

ca,nnotdﬁnd cover, and must be discovered if boxes and other movables are
removed.

The unanimous view of the conference was in favour of the view put -

forward by Major Glen Liston, supported by Surgeon-G
y : n, ; geon-General Bannerman
and Sir David Semple, that it was essential that there should be clos?em(i'f3

operation in the future between the laboratory worker. t itari
the clinician. : ’ fer, the sanitarian and

- Major Glen Listor said that he would experi thi
mentiond by Cotony poad. periment on the breeds of rats

ALL-INDIA SANITARY CONFERENCE. 17

Captain Justice in introducing his paper (Appendix 17) on the pass-
porting of grain and grain gunny bags from localities infected with plague
stated that the subject of the importance which grain bears in the dissemina-
tion of plague might perhaps be investigated by the Plague Commission, and
that experiments on the transportation of fleas in gunny bags and grain
might be carried out.

Major Glen Liston then read a paper (Appendix 18) written by Cap-
tain Stevenson on the action of hydrocyanic acid gas on grain and other
food-stuffs. He himself considered that it would be extremely difficult to
control the transports of gunny bags. '

Captain Patton made the following remarks: While studying the life
history of the cat flea Ctenocephalus felis, I was struck with the fact that the
larvee of this flea, even the smallest, when kept in proximity to the fleas always
contain digested blood. It then occurred to me that larvee may well ingest
pathogenic organisms passed out by the flea, and that if they retain this infec-
tion in the mature flea on hatching out from such larvee may constitute a
factor in the transmission of the organisms. So little appears to be known
regarding the feeding habits of flea larvee that I venture to suggest that this
is a possible method by which plague may be carried by infected larvee in
grain and gunny bags.

Dr. Bose urged cauntion in the use of hydrocyanic acid gas owing to the
danger of men with dilated hearts or any derangement coming into contact
with it.

A member here observed that a temperature of 112 degrees in the sun’s

‘rays for 2 hour was sufficient to destroy fleas; and there should be no difficulty,

in disinfecting gunny bags by this means.

General Lukis pointed out that this could not be done in the case of
cargoes. ' : ;
. Major Lalor was of opinion that action should be taken rather to adopt
measures in advance of plague to prevent its spread than to attempt to
prevent its importation, the latter being in the nature of things almost im-
possible. If large stores and barges were so constructed as to be easily ratable
and if they were ratted regularly the danger of spread of plague by gunny
bags would be minimised. \

(d) Other Epidemic Diseases.

A memorandum on the manufacture of glycerinated calf lymph and
lanolinated vaccine was read by Captain Justice (Appendix 19), while Cap-
tain Patton explained the cultivation and preservation of cow-pox vaccine as
practised at the King Institute, Guindy. A discussion ensued on the ques-
tion of the supply and immunity of calves, of the advantages of glycerinated
as opposed to lanolinated vaccine and of the possibility of the desiccation of
vaccine.

Major Clemesha speaking from a knowledge of Madras assured Captain
(I;gitton that there would be no necessity for a reserve of ealves outside Madras

ity. :

Experience in Bengal showed that glycerinated vaccine retained its
potency only up to a temperature of 60° Fahrenheit. Above that temperature
it deteriorated rapidly. Lanolinated lymph was more robust, instances of
decomposition being rare, and on the whole better, though glycerinated lymph
might be more suitable for towns where a glycerinated lymph can be manu-
factured, and if not used, thrown away. :

Colonel Wilkinson sald that they were not troubled by climatic difficulties
in the Punjab as their vaccination season was the cold weather. Epidemics
occasionally occurred in the hot weather but they had not found their lymph

- manufactured in the hills to fail, if used within a week after preparation.

Great care was taken in manufacturing a high standard of lymph. The
strain was kept up by vaccinating from a cow into a buffalo calf.” They kept

E
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their own store of calves and did not depend on contractors.  Generally,
speaking the results from glycerinated lymph had been excellent. _

Major Robertson stated that in the United Provinces they had troub}e
over contractors for a good supply of calves. ‘There was no cold storage on
the ground of the expense it would entail. The glyeerinated Tymph was
stored in the hills and sent weekly to the plains.

Colonel Hare said that a new depdt was required in Eastern Bengal and
Assam, as at present there was no reserve of vaccine. :

Dr. Rutherford stated that only glycerinated lymph was used in Ceylon.
It was kept in cold storage and issued twice a week. There were conse-
quently no failures.

Major Stokes mentioned that in the Central Provinces each Civil Surgeon
made his own lymph and made his own arrangements for a supply of calves.
No central depdt existed and the existing arrangements had the merit of

- cheapness.

Major Lalor stated that calves were purchased in Burma by the Superin-
tendent, Vaccine Depdt, Meiktila, and were afterwards sold at a loss. The
alternative of asking the Veterinary Department to purchase calves, lend
them to the Depdt, and rear them subsequently on forest reserves for sale at a
profit to Government, was unfortunately out of the question owing to the pre-
valence in Meiktila district of rinderpest amongst grazing cattle.

Colonel Dyson referred to a society of Jains which undertook to pur-
chase cattle from Gujarat and to supply calves to the vaccine depét. Gly-
cerinated vaccine was in use and the results had been good. The lymph had
gone to Aden and had been utilised after a lapse of 20 days. This was
of course partially due to improved methods of packing and despatching.

Captain Patton who had written a note on the extraction or preservation -

of cow-pox vaccine as practised in the King Institute, Guindy, Madras (Ap-
pendix 20) dealt with the practical aspects of human vaccination. He said
that the operation must be thoroughly performed. Small-pox seldom occurs in

a child which has one large scar, and never in cases where two successful vacy:

cinations have been performed. There is no evidence to show that the im-
munity conferred is less durable in the tropics than in temperate climates.
The apparent difference in case incidence amongst the inoculated is due to
the greater frequency with which sources of infection are encountered. No
person is immune to primary vaccination and if a failure occurs it is due to
improper application, or to deterioration of the virus.

. _Dr. Bose contributed a paper (Appendix 21) on the spread of tuberculosis
in Calcutta, and initiated the discussion. It was agreed that there should
be a separate hospital for phthisis wherever possible, and the conference

e{)lldorsed the recommendations of Dr. Bose as to the hygienic measures desir-
able.

_Dr. Bose also read a paper (Appendix 22) on epidemic dropsy or beri-
beri in Calcutta and Major Ross put in a note on education and public
health (Appendix 23). ’

The conference then terminated.
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APPENDIX I.

SCHEMES OF URBAN SANITATION.

No. 1538—1545, dated the 21st August 1911,

From—The Hon'ble Mr. L. C. PoRTER, Secretary to the Government of India, Department of
Education,

{ The Chief Secretary to the Government of Madras.

| The Secretary to the Government of Bombay, General Department.
The Secretary to the Government of Bengal, Municipal (Medical) Department.
The Chief Secretary to the Government of the United Provinces.

To—< The Secretary to the Government of the Punjab, Home (Medical and Sanitary) Department.
The Secretary to the Government of Burma, Medical Department.
The Secretary to the Government of Eastern Bengal-and Assam, General (Medical and Sanitary)
Department.
{UThe Hon'ble the Chief Commissioner of the Central Provinces.

With reference to the correspondence ending with your letter* mo. 1, dated
* Addressed to the Secretary to the Govern- . ,
ment of India, Home Department. the , I am directed to say that

Madras, no. 417, dated the 27th May 1910, ]
%ombay, no. 229, dated the 13th January 1911, the Government of India have recently had

Bengal, no. 1326-Medl, dated the 18th August
0.

191 under their consideration the recommendation
United Provinces, no. 3630, dated the 9th o
August 1910. made by the Royal Commission upon De-

Punjab, no. 813 (M. & 8.), dated the 8th Nov-
ember 1910. .

Burma, no. 243-M.—5-X-11, dated the 20th .
April 1910, . . . )

Eastern Bengal and Assam, no. 4754-G., dated their report regarding the occasional confer

the 220d July 1_910 1167 ences of provincial Sanitary Commissioners
Central Provinces, no. V11410 dated the

13th Angust 1910. with their Sanitary Commissioner.

2. After considering the-opinions of the local Governments consulted on the sub-
ject they have decided that such conferences should be held regularly, at convenient
centres, at which ideas can be exchanged and first-hand knowledge obtained of what 1s
being done in the matter of sanitation in different places. Other important questions,
such as the direct attack upon pathogenic microbes which are known to convey particular
diseases, may conveniently be discussed at these conferences.

centralization in India in paragraph 385 of

Madras

the Government of Bombay, ete, of the sub-

3. The Government of India will iInform

) you
jects to be discussed at each conference. In order to enable them to draw up definite
' ) . .. the permission of His Excellency the Governor in
agen’da the delegates should be instructed with the permission of His Honour the Lieutenant-Governor
the permission of His Honour the Lieutenant-

Couneil

in Council  to communicate to the Sanitary Commissioner with the (lovernment of India
Governor ’

the subjects which they propose for discussion, so far as possible, two monihs previous to
the date fixed for the meeting. The discussions will be informal and the conclusions
arrived at will in no way be binding on either the Imperial or Provineial Governments.
No orders will be passed on the recommendations of these conferences without previously
consulting the Provineial (Governments concerned.

4. It has also been decided that the next conference, the precise date of which will
be subsequently intimated, should be held at Bombay in continuation of the annual
meeting of the General Committee for the study of Malaria probably in October or the
beginning of November 1911. I am to request that delegates may be selected to attend
both the meetings and to suggest that one of the delegates should be the provincial
Sanitary Commissioner. ‘ '

5. The Government of India think it particulairly desirable that definite schemes
of urban sanitation extending over a series of years indicating the degree of urgency
and the amount of financial assistance required to carry them out within a reasonable
period, should be prepared for the different provinces.

N ) omit in the letter to Central Provinces. I am to requeést that (with the permission of
His Excellency the Governor in Couneil

‘His Honour the Lieutenant-Governor 1o Council ) a report on the subject may, if possible,-be sub-
His Honour the Lieutenant-Governor C

mitted to them at an early date with a view to such schemes being discussed at the
forthcoming conference:

CF2



[ 8]
(8]

ALL-INDIA SANITARY CONFERENCE.

6. The conclusions of the Government of India on the p’roposals contained mhpara-
graphs 377 (v) and 384 of the Decentralization Commission’s report regqrdmgct n‘: nﬁg:
pointment, etc., of provincial Sanitary Commissioners and Deputy Sanitary Co!
sioners will be communicated separately. .

No. 1546.

Copy forwarded to the Sanitary Commissioner with the Government of India for
information.

No. 1473-1.., dated the 1st November 1911.
From—The Hon'ble Mr. L. Davipsox, 1.C.S.,, Acting Secretary to the Government of Madars, Local
and Municipal Departicent, . .
To—The Secretary tothe Government of India, Departwment of Education.

In, continuation of my letter no. 3646-1-L., dated 26th October 1911, and 'with ad-
vertence to paragraph 5 of your letter no. 1538, dated 21st August 1911, I am directed to
enclose four lists of urban sanitary schemes which the local bodies concerned desire to
take up for execution with the assistance of Imperial or Provincial grants.

These lists relate respectively to—

(?) local fund areas;

(i) mutassal municipalities—water-supply and drainage projects;
(#%7) mufassal municipalities—other sanitary schemes; '
(:v) schemes in the City of Madras.

The local fund areas referred to in list no. (1) are small towns under the control
of local boards and known in this Presidency as local fund unions. The first item
relates to a scheme for which detailed plans and estimates are ready and which is now
under the scrutiny of the Sanitary Board. It has been long in incubation and should
receive preference to the other 15 items. It is not possible at this stage to indicate
the relative order of preference according to which the latter should be dealt with. Other
things being equal, it is proposed to give precedence to the items for which detailed

plans and estimates have been sanctioned by competent authority before the actual.

distribution of subsidies takes place. It will also be necessary to examine the extent
to which the local bodies concerned have already received assistance of this character
and to regulate the distribution with reference to the total amount known to be avail-
able. It may be added that if circumstances permit His Excellency the Governor in
Council would desire to consult the Finance Committee of the Legislative Council on
this question. Tt is not possible to lay down any hard and fast rule for the determination
of precedence in such matters and the rival claims of various local bodies form an ap-
propriate subject for consultation with their elected representatives sitting on the Legis-
lative Council. The relative position of the localities in the matter of urgency will

also depend upon the extent to which they are liable to epidemics and the death-

rate resulting from the prevalence of insanitary conditions.  The list, it may be
added, has been compiled from applications for assistance put forward in connection
with the distribution of the annual sanitary grant of 31 lakhs and the items represent
schemes for the execution of which local funds can make no. immediate .provision
having regard to the other claims upon them.

2. The second list which appertains to water-supply and drainage schemes in
mufassal municipalities consists of projects which have reached a comparatively ad-
vanced stage, the preliminary investigation being completed and the main outlines
already approved by the Sanitary Board. In some cases also detailed plans and esti-
mates are ready and in one or two instances a partial grant has already been promised
by Government. The various items have been roughly arranged in order of prefer-
cuce by the Sanitary Commissioner who as a member of the conference at Bombay will
be in a position to explain the reasons by which he was influenced. Columns 5 and 6
of the statement call for the following remarks. The local practice with regard to the
distribution of Provincial grants-in-aid has been to give precedence to schemes which
" admit of being financed with a subsidy of one-half the estimated total cost, the balance
being found from municipal funds whether by a direct allotment from surplus revenues
or by means of a State loan. The figures entered in column 5 represent grants cal-
culated on this basis, allowance being made for sums already promised and available
without further assistance from the Government of India. ‘The entries in column 6

represent the maximum subsidy permissible on the assumption that the balf-grant rule

1s not enforced and that sufficient sums are available to meet the entire expenditure for

which provision has not already been made. I am to say that the order of preference
suggested by the Sanitary

| scrutiny as in the case of the items appearing in list no. 1)

Commissioner is merely provisional and will undergo further -
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when the total grant avail-

able is known and the time for actual distributio_n has arnved. 'I]nt%mczi:fsc?llso it 18
desired, if possible, to consult the Finance Committee of the Legislative .

3. The last remark applies to the third list which deals W:lth otzlerfsig;ta:gesdch:ig:
in mufassal municipalities, notably projects for the 1mprove1}rllen bg 3 ma%e e e
and the extension of house site accommodation. No attempth ats 'te; 1 made 00 ould
the order of preference in these cases, but it may be stated that 1 s 1 e s in oatos
take precedence of items 19 to 25. It has been the practice to gwe u geldom A
of this character, experience having shown that municipal bodies can

such projects without erippling their resources and undesirably restrieting expenditure

on other services.

4. Tt remains to refer to the fourth and last list which relates to the City of Madras.

. . : : . icati for assistance towards
The three minor items aggregating 3-07 lakhs are appllcatloxlfes (;1;1 Jose ol dwellings.

i § congested areas and the provision of house si I ¢ B
Pll‘feo(%g?;%a?igno has aglready carried out a considerable amount of work (t){ t}i)lese](lle:cglcpi).
tion, but there is ample scope for development and assistance hag recently P
fically requested to the extent indicated. . .

%he %najor item of 77-5 lakhs represents the estimate framed by ﬂée Corptl)ratalgg
of the amount of funds required in order to ﬁ'nan(xte' thte. eXtel'lfsliven::de]}:’-j;:lpé)n}zrmcial

i hemes now in progress and under investigation. lhe '

g;':ilsx‘zzﬁie ng etxllllis characterphas alrea(i)ﬁrggeﬁl baogg(ithS?ht%ectI;%i;elfelg(f)gthsv ]E,g‘g;ﬁ?c?;l;
of India in Mr. Cardew’s letter no. -, date d‘ e 1,7 Tt
g licited for a loan of 25 lakhs in addition to a proposed gra )
‘1‘5338211121diainarge and water-supply work has fgrotx_.vn in (llm’;%n;t"ltd%' Oullﬂdx%znlelz:cc; S};rr(;vi%

the system of constructing drains was defective and that 1v be ne
:ll;tple;iesnyts the contemplated improvements in the Lead-works of the water-supply by
elaborate and costly distributary arrangements.

‘ laced under the control of a

The programme of work under both these heads was p : '
special inpgrif;er selected in England who has now been at work for nea?l}; h‘fou&*I 31’1?;:9
This officer has recently devoted particular care to the mveshgaﬁmnt(l) 181 altunate
cost involved. His estimate 1s tgat an_dagfgregat:f ;umds()fa,:al,)ill)«fgﬂmfire prenditure b
jnvolved. Excluding work already paiwd for and iun vailable it ) .
ﬁll‘eoc::rent yiar ther%, is a balance of some 145 lakhs for which prov1i}oi1 mlﬁfn g:e?’?}?:t
The Corporation on esamination of its resources, present and potential, Eesrd ates that
without unduly starving other branches of the municipal service, it gin a o e e
67 lakhs. It asks for the balance, viz., 78, or to quote the exact figure,
an outright grant. . _

According to present anticipations construction work wil
of at least ten and possibly fifteen years.

1 be spread over a period
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LIST OF URBAN SANITATION SCHEMES WHICH REQUIRE GRANT-IN-AID FROM IMPERIAL

FUNDS.

@

Union Schemes.

ALL-INDIA SANITARY CONFERENCE.

(1)

Dustrict M zmicipalz'tz'es—Water-supﬂy and Drainage.

8,12,942

. : Amount é;ﬁg:?tgr_ Whether detailed plang
S%TI Name of local body. Name of the scheme. of A g ed fro(}n and estimates are
0. estimate. Government. ‘ ready.
1 2 3 4 5 6
R R .
1 | Chingleput District Board | Water-supply to Saidapet 1,90,250 1,50,000 | Yes, under scrutiny with
the Sanitary Board.
2 | Nellore District Board Water-supply to Gudur . 1,30,000 1,14,000 {. No, they are approaching
completion.
3 | Ramnad District Board . | Water-supply to Ramesvaram 1,60,000 1,60,000 { No, they are approaching
: : completion.
4 | Chingleput District Board | Drainage of Tiruvallur 71,500 66,500 No
5 Ditto ditto Drainage of Saidapet . 1,35,000 1,35,000 No.
6 : Godavari District Board Improvements to the drainage of 42,000 42,000 No.
Peddapur.
7 Coimbatore District Board | Opening out congested areas in and 38,122 - 38,122 Yes.
extending the town of Kollegul.
8 | Tanjore District Board Provision of a pumping installa- 28,000 28,000 Yes,
tion for the supply of water to a
portion of Tiruvallur.
9 | Kistna District Board Imp‘roving a tank at Gudivada 18,790 18,790 Yes,
. 10 | Bellary District Board Opening out congested areas in 14,500 9,500 Yes.
. the Kampli union. .
[ .
11 . Kistna District Board . | Improving a drinking water tank 11,830 11,830 Yes,
at Gudivada.
12 | Salem District Board Extension of Dharmapuri union . 11,500 11,500 Yes.
13 | South Arcot District Board | Improving a drinking water tank 11,000 11,000 No.
and its supply-channel in the
Tindivaram unjon. .
14 | Ramnad District Board Construction of an intercepting 6,200 6,200 Yes..
drain in the Sivakasi union. .
15 | Bellary District Board Opening out congested areas in the 5,500 5,500 Yes.
Kamalapur union.
16 | South Arcot District Board | Construction of a reservoir at | Not known 5,000 No.
Panruti with a pumping instal-
lation for the supply of water to
it from the Gadilam river.
ToTAL

Amount of | Amount of
minimum | maximum
ial | e - Amount of grant grant Whether detailed plansg
Srgga Name of local body. | Nature of the scheme.| required required and estimates are ready.
from from
Government. {Government.
R R R
1 { Tinnevelly, Palamcot-} Joint water-supply . 17,08,000 8,54,000 17,08,000 | They are approaching com-
* | tahand Tuticorin pletion.
Municipalities.
9 | Ellore Municipality . | Water-supply . 3,16,570 89,870 1,609,870 | Yes, under scrutiny in Public
. Works Department.
8 | Masulipatam Munici- Ditto 4,50,800 2,25,400 4,50,800 | Yes, under scrutiny by the
pality. Chief Engineer, Public Worka
7 Department.
4 | Vizagapatam Munici- | Water-supply to 76,500 38,250 76,500 | Yes, under scrutiny in Public
: pality. Waltair. Works Department.
5 | Chingleput Munici- | Water-supply 1,35,000 67,500 1,35,000 | They are approaching com-
pality. pletion.
6 | Madura Municipality | Water.works im- 3.00,000 1,50,000 3,00,000 | They are approaching eom-
provements. . pletion. (Wil be ready in
December 1911.)
7 Ditto . | Drainage . 20,72,274 10,36,137 20,72,274 | Yes, under consideration by
the Sanitary Board.
8 | Trichinopoly Munici- | Ditto 6,50,000. 3,25,000 6,50,000 | They are approaching com-
pality. pletion. (Will be ready in
i December 1911.)
9 | Negapatam Munici- | Ditto . 2,30,000 1,15,000 2,30,000 | They are approaching com-
pality. pletion. (Will be ready in
. . December 1911.)
10 | Vellors Municipality | Ditto . 3,70,800 1,85,400 3,70,800 | Yes, under scrutiny by the
Chief Engineer, Public Works
Department.
11 | Conjeveram Munici- | Water-works im- 1,50,000 75,000 1,50,000 | They are approaching com-
pality. provements. pletion. (Will be ready in
December 1911)
12 | Tirupati Municipality Ditto 1,50,000 75,000 1,50,000 | They are approaching com-
pletion. (Will be ready in
December 1911.) '
13 | Adoni Municipality. | Water-works  im- 30,000 - 15,000 30,000 | They are approaching com-
provements (addi- . pletion. (Will be ready in
tional  catchment December 1911.)
areas).
14 | Coonoor Municipality| Water-works im- 1,00,000 50,000 1,00,000 | They are apprbaching com-
provements. pletion. (Will be ready in
» December 1911.)
15 | Kurnool Municipality Ditto 36,000 18,000 * 36,000 | Yes.
- 16 | Nellore Municipality | Drainage . . * 4,00,000 2,00,000 4,00,000 | They are approaching com-
pletion.
17 | Ellore Municipality . Ditto . . 3,50,000 3,00,000 3,50,000 | They arc approaching com-
pletion.
18 | Dindigul Municipality] Water -works  im- 36,000 15,000 30,000 | They are under preparation.
provements.
Toran . voes 75,65,044 38,34,557 74,09,244
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District Municipalities—Other Sanitary Schemes: -

Amount of
Serial Amount grant Whether detailed plans
'“I\evrm_ Name of local body. Nature of the scheme, of required and estimates are
0- estimate. from ready.
Government.
1 2 3 4 5 6
' R 2
1 | Adoni Municipality Acquisition of houses and lands 12,393 12,393 | Yes.
for a new road through Underpet :
and Bharpet. .
Cost of laying the road 2,708 2,708 | Yes.
Widening existing roads 6,964 6,964 | Yes,
2 | Chidambaram Municipality | Construction of model huts for 10,120 ~.10,120 Yes,
toties. .
3 | Cocanada Municipality Laying out the site acquired for 45,345 41,345 | Yes,
the accommodation of evicted
. people. '
¢ | Coimbatore Municipality . | Opening up of = the Thorayar 70,000 70,000 | Yes,
quarters and accommodation for
the evicted people.
. Removal of congestion in ,Otha- 33,000 33,000 | Yes,
f chakkara Street and accommo-
dation for the evicted people.
_" Construction of 75 huts for muni- 16,200 16,200 | Yes,
’ cipal scavengers.,
Construction of 8 latrines . . 12,000 12,000 | Yes,
i1 Cool_loor Municipality Construction of a Dhobikhana 16,000 11,030 | Yes,
Acquisition of insanitary houses in 15,000 15,000 | Yes.
the native quarters of the town, ) :
6 | Ellore Munieipality . Opening of congested areas in 64,404 64,494 | Yes.
Gajavallivaripeta. '
Opening of congested areas in 44,325 ' 44,325 . Yes,
_ Gollygudem.
- Opening of congested areas in 21,230 21,230 | Yes,
Gollagudem near Ganganama's |- .
temple. : )
7 | Madura Municipality Extension of house sites in the 1,00,000 1,00,000 | Yes.
locality known as Madichiyam
block. S
8 | Mangalore Municipality Opening up of congested areas 35,046 35,046 | Yes,
9 | Masulipatam Municipality . | Filling up insanitary pits 13,206 13,206 | Yes,
10 | Negapatam Municipality Construction of 25 standard- 10,400 10,400 | Yes
latrines. ’ ’ )
Construction of totie lines 10,000 10,000 | Yes.
11 | Nellore Municipality Seventeen schemes for opening up |  4,00,000 4,00,000 | Detailed estimates have
congested areas. been ordered to be pre-
12 | Ootacamund Municipality | Acquisition of insanitary and over- 27,000 {, 27,000 YE:Md'
crowded buildings in Mainbazaar. :
13 | Palamcottah Municipality. Qomplet_ion of ?he scheme of apen- 12,290 12,290 | Yes.
ing milkmen’s quarters in the
cantonment ward,
: (_?arried over 9,77,721 9,68,751
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Serial

No Name of local body. Nature of the scheme.
1 2 3
Brought forward
14 | Palghat Municipality Construction of 50 totie huts
15 | Tanjore Municipality Opening up congested areas in

16

17

18

19

Tiruppattur Municipality .

Tiruvannamalai  Munici-

pality.

Vizianagram Municipality .

Adoni Municipality

Cocanada Municipality

Ellore Municipality . .

Madura Municipality
Palamcottah Municipality.

Tellicherry Municipality

Trichinopoly Municipality.

thé'whin and fourth wards.

Acquiéition of land for town exten-
sion in Nanjikotai Road.

Construction of 50 sheds for toties

Opening up of private scavenging
lanes.

Removal of congestion in Relli
Street in Santapeta ward and pro-
vision of accommodation for the
evicted people.

Widening the Venemmagari Street

Construction of side drains for the
new road through Underpet and
Bharatpet.

Construction of side drains in

Bazaar Street.

Couvstruction of side drains in

Kumbardiddy Road.

Opening up of congested areas in
0ld Cocanada and Jagannaickpur.

Opening up of congested areas in
Medaragudem.

Opening up of congested areas in
Chakalagudem.

Opening up of congested areas in
Uppukkara block.

Opening up of congested areas in
the Fort ward.

Removal of congestion in the Kon-
kani quarters and provision of
house sites for the evicted people,

Relief of congestion in the Fort

ward.
Tennore extension schemes

TOTAL

)

i Amount

Amount | of grant Whether detailed plans

of required and estimates are

estimate. from ready.

Government.
4 5 6
R R

9,717,721 9,68,751

10,800 10,800 | Yes.

20,000 20,000 | Will be ready shortly.

10,000 10,000

10,500 10,500 | Yes

19,730 19,730 | Yes.

50,000 50,000 | Yes.

24,000 24,000 Yes.

14,015 14,015 | Yes, but awaiting a
general drainage survey
of the town.

6,609 6,609 Yes, but awaiting a
general drainage survey
of the town,

13,317 13,317 | Yes, but awaiting a
general drainage survey
of the town.

76,241 76,241 Rough estimates ready :
will be taken up after
the completion of the
scheme of laying out
new  sites—item 3
above.

28,861 28,861 Yes; will be taken up
after the schemes noted
asitem 6 above.

14,186 ¢ 14,186 | Yes; will be taken up
after the schemes noted
as item 6 aborve.

60,000 60,000 | No.

10,000 10,000 | They are under prepara-
tion.

22,500 22,500 | Under preparation,

40,000 40,000 | No.

24,000 15,000 | Rough estimates ready.

14,32,480 14,14,510
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(IV) %
2
= :
Madras Corporation. E -
s
! Amount of b
Serial g Amount grant Whether detailed plans =) : : o :
No. Name of local body. { Nature of the scheme. of required and estimates are & ) oo :
. estimate. from ready.
Government. _
_ | : g
I fer) . . - .
1 2 3 4 5 G 8 ; . . . .
N —
- 2
= .
(=] =]
Lakhs. Lakhs. = " =4
& . > .
Madras Corporation \Y 1 i ; 775 i S z . g .
Madr: poration . . | Water-supply and drainage works 183-88 775 Detailed plans and esti- = - ~
mates have been sane- ~
tioned for 51-35 lakhs. g‘ % s
Approximate estimatcs § e . . .=
have been prepared for = = -8 :
132:53  lakhs. The £ g ~ “
works are under execu- = 3
: tion by o special engi- - Z o = 2 3
| : neer. 3 % : S S s
R R - E = : o S <
= “ f=r =N < ©
3‘ é -t [
(i) Opening up and improve- | 1,05,000 1,05,000° @ o
ment of paracheries. 3 < =t 2 = S b=
— [we]
. . RS 4] 1 : g“ g = g"
(it) Construction of medel para- 90,000 90,000 > 4 = ’ e < B -8
cheries. = 2 . -
= | 2
L d
(11i) Provision of house sites for 1,12,000 1,12,000 2 ‘3 3 8 8 € 8 8 8 s 8
poor working classes. = < C R R e oS © e = S 2
s = ! -] & *° 8 - 8 & 2 s
> Pro N1
~< — —
>~
. o
~a EJ
TOTAL 3.07 . s ] [oml (o) [ < (e < [ [l (=] (=] <
. 7,000 i S e g
| 07,000 | 3,07,000 5 188 888¢8¢8¢§ - - e
2 22 % A . 22
§ = g R g &§ & =2 8 B -8 8 = 2 8 8
No. 6022, dated the 11th October 1911, %
= o3 s o o o 8 o 2 g @ o o = =
_ S S b=
From—L. RoserTso¥, Esq., 1.C.S., Secretary to the Government of Bombay, General Department, § - 2 8 8 2 = S s 3 8 s 8 3 S S §
' 3 P = S V- = Y A S o : g =3 . 3 5
To—The Secretary to the Government of India, Department of Education. = § ® B & e G S = wow ] S, 8 =
— o
v . “©
With reference to the Educational Department communications noted on the by :
, . N S o] ol < < (o=l fon] [ [l < < [e] [eend [ fen
Paragraph 4 of letter no. 1539, dated the 21sp  LTEILL, I am directed to state, for the in- ,§ — 2 2 8 8 8 8 8 88 8 8 8 8 8 § § § § g
Aul;);ust 1611, formation of the Government of India, that S = g g 85 8§ & 9 g % g g 8§ 8 5 4 3 ) 5 g
ertszr;%mplhqhof letter no. 1703, dated the 16th the Governor in Council has nominated the X = ) e N “
S nber 1011, followi . . . Ry —m,
ollowin
Memorandum no. 1820, dated the 29th Sep- g e g cificexs as delegates. fron'l tbls Presi- > o L@
tember 1011, ency to attend the forthcoming Sanitary and B S %3 2 8 8 88 888 8888888 8 8 8 g 3
Malaria Conferences in Bombay : — 2| £.9%%52 S S 2SS 2T 22 g3 v S g
) S| %8,55 | g8 €S8 888888 EHRE RS g g
= I T T S S 2 S > o d > B 5 > 2
N p: g § ég — [~Y] — (Y] g (] [ < 5] -H S o) ('] [
To the Sanitary Conference. = g °° = —
S o 8 . = . . . AN ’
The Sanitary Commissioner for the Government of Bombay (Lieutenant-Colonel ) B3 e % ) =
T. E. Dyson, M.B., C.M., D.P.H, LM.S)). 2 3 E E E E e
m 3 . . . . ' = R4 * * < ] = ‘ * =3 . * A . e =
The Sanitary Engineer to Government (Mr. C. N. Mandy, C.E.). = 3 g = i4 g 3 2 A @ ;r; 2 - 2 2 =
> B 24 - Qo = [ - £ o = =4 oy B <
= A m o @ 2 g 2 2 3 = 2 /8 = § 5 < %%
5 g A 2 N = 2R s 5 & 2 E:ZoE
] . g 2 B = 4 2 ¢ B ~ @ B g m o2 E
To the Malaria Conference. 2
The Surgeon-General with the Government of Bombay (The Hon bl S Z
Surgeon-General R. W. S. Lyons, 3.D., I.M.S.) ourabie > N 2 . =
The Sanitary 1ssi P 3 2 E 2 .
ary Commissioner for th v : i 3 3 E 7
T g Dossner tor t e Government of Bombay (Lieutenant-Colonel Ed g g z
T _T. E. Dyson, M.B., C.3L, D.P.H,, IM.8) , S - s - g =
1e Director, Bombay Bacteriologi . g S = 2 E £
1ological Laboratory (Ma v . = 5 = SO g E =
MD, LMS). y (Major W. Glen-Liston, 2 2 E o2 g2 -2 - % - E 2 - T
10T : 2 A 2 = g oy = AR = 4 S 8 3
Major F. H. G. Hutchinson, J.B., I.ALS. 3 s | EEBEEFEES®E L F B0 F s s.s s & TTECT
’ . o g B B 48 2 F L & @ 3 8 2 9 .38 &
o : 5 I 4 & 2 5 & 5 2 4L 9 9 5 T & E
2. With referen : . : g B g5 2 E 2 8§ 5 8 2 s 3 = g
Lot S rence to paragraph 5 of the Government of India’s lstter dat S < = £ % & 8 § § § - & = 5 2 g —=
1 September 1911, T am directed to forward herewith a list of sanitare . T dated the ) €t C 2528 L 5 &4 2 s S E e
Presidency and th M a list of sanitary works in thi £ o = 8 ¢ £ 2 5 g Z2 = & w T a = = B
y and the amounts likely to be t 18 S 3 B 9 B 3 = % § E E € B z g
y spent on them during the next t £ 5 E 2 &8 »3% g 2 »§ 5 LS 2 E § T % g £
g the next ten years. = 8 =2 8 § =% £ 58 5 % &5 3 & &2 & 8§ s s 3 g Z
= oA A s A 2 R B R M A B < 3 & [V I
—_ -~ 1 M % 1B ® = 0 S O ~ & m o 1 ©
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No. 6096, dated the 14th October 1911.
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From—L. RoperTsox, Esq., 1.C.S., Secrefary to the Government of Bombay, General Department,
th a supplementary list of schemes for town

To—The Sceretary to the Government of India, Department of Education.
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No. 963-T. M., dated the 5th October 1911.

From—H. WHEnicr, Fsq., C.IE., LC.S, Secretary to the Government of Bengal, Municipal
Lepartment, .
To—The Secretary to the Government of Indis, Education Department (Sanitary).

I am direcied to acknowledge receipt of your letter no. 1538-1549, dated the R1st
August 1911, in paragraph & of which it is requested that a definite programme :%1301_11(1
he submitted of schemes of urban sanitation extending over a series of years, indicating
the degree of urgency of ‘each and the amount of financial assistance required to carry
them out within a reasonable peried.

2. In my letter no. 173-2L., dated the 26th January 1911, the procedure was out-
lined according to which projects of water-supply and drainage are ordinarily initiated.
The original impetus may come from the efforts of the District officer, an inspection by
an officer of the Sanitary Department, the generosity of some local resident, or similar
cause and wish having been expressed that such a work should be undertaken, the assist-
ance of the Sanitary Engineer is given in the preparation of a rough project. The
question of finance then arises, and not infrequently presents various difficulties. The
co-operation of the local authority has to be secured, and its willingness to take a loan
or to raise additional revenue ascertained; private liberality has to be approached, and
finally the amount of the grant to be given by Government is fixed in consideration of
these different factors. These matters having been settled, the detailed plans and
estimates are drawn up, the necessary funds are placed at the disposal of the local body
and work is commenced. '

3. Such being the actual practical working of all efforts towards the execution of
sanitary improvements, it is not possible to frame a programme such as is apparently
contemplated by the Government of India. Lists specifying the proposals for schemes
of (a) water-supply and (b) drainage, which, for the moment are under discussion, are
herewith submitted, and 1t will be seen that the total estimated cost under the first head
amounts to R59,89,000 and under the second to R78,64,000. It is impossible tu
specify the exact order in which these works will be taken up, according as each can be
pushed through, assistance will be given to it by Government in proportion to the sums
realised from other sources and the Budget provision available, but anything in-the
nature of a programme is impracticable. All the improvements specified are desirable,
and the sooner they can be carried through the better, but the rate of progress made
with each will depend largely upon the local enthusiasm and energy evinced, over which
Government can exercise little control. Apart from the fact that the schemes referred
to are of sufficient magnitude to occupy the time of the sanitary staff which is at the
disposal of the local Government, it will be obvious that it is still more impossible to
frame a programine of the improvements necessary in other parts of the Province, from
which no desire has as yet been expressed for the formulation of a scheme. Such re-
quests will doubtless arise in time, and will then be dealt with, but a paper programme
proposing to deal with different municipalities in a specified order would be of no real
value; on the contrary, it would tend to throw a greater part of the expense on Govern-
ment direct, while less was obtained from local bodies and from private sources. No
attempt, therefore, has been made to prepare such a programme. There is room for the
improvement of sanitation everywhere, but the different degrees of urgency of in-
dividual projects is not so much a point in issue as the provision of funds, and that
deprnds mainly on local effort. According as each scheme matures, the local Govern-
ment is prepared to help it to the utmost according to the state of its financial resources
at the time, but it is not possible to say beforehand when each demand will oceur and
the amount of the expenditure which it will involve. ‘

-
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STATEMENT A.
Water-supply schemes which ave at present under discussion.
; | |
No. E Locality. Description of scheme. tI(‘)thllnz:cl)Sd
|
| |
% P
|
1 . Jherria coalfields ., Water-supply . . . . . 23,00,000
j (1) Pumping.
(2) Gravitation scheme.
2 | Khulna Municipality . | Extension of existing water-supply . . 19,000
3 | Kalna ” . . | Pumping water from the river and filtering I 86,000
4 | Bankura » . | Pumping water from wells . . . 32,000
5 | Patna o . | Combined flushing and filtered water-supply,  12,00,000
0 ‘ Howrah ” . . . ., Eixtension of existing water works . . 15,00,000
7 | South Subarban Municipality . . Extension of pipe lines . . . 12,009
8 | Asansole Municipality . . . ‘( Water-supply (sketch project) . 1,86,000
9 | Mazaffarpur Municipality . . . Water-supply . . . . 4,54,000
| ]
I 1
! Toran 59,89,000
STATEMENT B.
Surface drainage schemes which are at present under discussion.
|
Description of scheme. Estimated
total cost.

No. | Locality.
}
I

Katwa Municipality

1
2 | Jessore ' .
3 | Kalna '
4 | Bettiah ’ . . .
5 | Hooghly-Chinsurah Municipality
6 | Suri Municipality.
7 | Midnapur ,, .
8 | Azimgunge ,, . . .
9 | Ranaghat ,, . . .
10 | Gaya . . . .
11 | Maniktolla ,, .
12 | Sahebgunge ,, . .
13 | Kushtea . . .
14 | Ranchi ' . . .
15 | Cossipore-Chitpur Municipality
16 | Purulia Municipality

North Barrackpur Municipality

17

18 | Bhadreswar Municipality

19 | Motihari ”

20 | Serampur . . .

Surface drainage
Ditto
Ditto ,
Ditto
Ditto . . . .
Ditto . . . .
Ditto
Ditto
. Ditto . . . .
. | Surface drainage and partial sewerage
Ditto ditto
Surface drainage .
Ditto
Ditto
Ditto . . . .
Ditto . . . .
Ditto
Ditto
Ditto . . .
Ditto . . .

ToraL

R.

77,433
410,368
"2.60,137

2,43,058
8,79,368
1,45,000
378,484
1,46,052
45,751
6,80,000
19,80,000
51,297
23,688
2,06,454
12,40,515
2,25,000
1,68,016
79,000
84,000
5,30,600

i e

e
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REVISED STATEMENTS FURNISHED BY THE SANITARY ENGINEER, BENGAL.

STATEMENT A.

Water-supply schemes which are at present under discussion in Bengal.

ALL-INDIA SANITARY CONFERENCE.

STATEMENT B.

37

Surface drainage and sewerage schemes which are at present under discussion in Bengal.

l\'o.' Locality. Description of Schemes, 3152:::;’2523
— ; ’
| R
1] Monghyr . . . | Unfiltered water pumping station . . . 1,035,000
|

2 ! Puri . . Water-supply from filtration gallery in sand hills . 3,00,000

2 . Jherria Coalfields Water-supply, Uplands Gravitation scheme . 37,50,000

4 Howrah . Water-supply improvement scheme . 15,00,000
& DPatna . ' Water-subply approximate estimate . . 20,00,000

| .

6 Asansole . Water-supply from well in river bed (sketch project)- 1,85,000

7 J Ranchi . | Water-supply approximate estimate . . 4.00,600
8 | Muzaffarpur i Filtered water-supply from river . . 4,564,000

g ! Bankura . Water-supply from wells ?n river bed . 42 500
10 | Kalna . . . Filtered water-supply from river . . . 89,000
11 | Uttarpara . . Water-supply from Howrah water-works 1,00,000
12 | Burdwan Water-supply improvement scheme 2,00,00
13 ' Balasore . . Water-supply for wells (rough projegt) . . 1,26’000
14 | Midnapur . . Water-supply (rough project) . . . §,50,000 .
15 | Baranagore . . Water-supply from Caleutta waterworks . | . 4,76,000
16 | Muwshidabad . Tiltered water-supply from river . . . . 1,06,000
—

1,00,77,500

No. Locality. Description of scheme. E)St;iﬁ;?)ts?i
) R
1 | Gaya Municipality Surface drainage and partial sewerage 7,00,000
‘ 2 | Ranaghat ,, Surface drainage 46,000
3 | North Barrackpur Muni-
cipality . Ditto 1,68,000
4 | Purulia Municipality Ditto 1,46,000
5 | Kushtea . Ditto 25,000
6 | Bhadreshwar ,, Ditto 85,000
7 | Bettiah ,, Ditto 1,50,000
8 | Cossipore-Chitpur Muni-
cipality . Ditto and sewerage (approximate estimate) . 20,00,000
9 | Sahebgunge Municipality Ditto 51,000
10 | Chapra » Ditto 1,86,000
11 | Katwa » Ditto 54,900
12 | Kalna . Ditto 40,000
13 | Kissengunge s Ditto 31,000
14 | Jessore » Ditto 2,50,000
15 | Hooghly Chinsura Muni-
cipality . Ditto $,80,000
16 | Bankura Municipality Ditto 7,500
17 | Suri s Ditto 39,000
T 18 | Howrah »” Sewerage—approximate estimate 25,00,000
i 19 | Asansole » Surface drainage ‘ 58,000
20 | Muzaffarpur ,, Sewerage 3,10,000'?
21 | Berhampur ,, Surface drainage . 2,00,000
22 | Bhagalpur . Ditto . 7,00,000
23 | Serampur s . Ditto . 1,58,000
24| Motihari ., Ditto i 50,000
| 25 | Maniktolla Surface drainage and partial sewerage 19,80,000
26 | Ranchi » Surface drainage 2,06,000
27 | Midnapur  , Ditto 1,50,000
' 28 | Azimgunge  ,, Ditto 1,46,000
29 | Murshidabad ., Ditto | 3,00,000
30 | Utterpara ’ Ditto 58,000
31 | Behar ' Ditto 88,000
o - s oo ' .
1,17,62,500
I
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No. 1-L.K.0., dated the 2Sth QOctober 1011,

From—The Hon'ble Mr. L. StuarT, 1.0.8., Secrctary to the Government of the United Provinees,
Sanitation Department,

To—The Secretary to the Government of India, Home Department.

With reference to the correspondence ending with the letter of the Government of
India, no. 1541, dated the 24th August 1911, T am directed to forward the following
schemes for improvement of urban sanitation in the United Provinces with .a view to
their being discussed at the forthcoming conference at Bombay.

2. These schemes are contained in the annexures to this letter.—

(1) Works to be undertaken.
(2) Projects to be prepared.
(3) Notes on the financial position of places mentioned in the programume.

Every endeavour has been made to bring these schemes up to date. But as the
time for preparation has not been long, it is possible that there may be a few unim-
portant omissions in the figures of grants made towards the various projects,

3. All the schemes in question have been carefully considered by the Sanitary
Board of this province, and the 26 schemes in the first list may be ranked as of real
urgency and of public utility. Schemes nos. 1-—S8 and 12 and 13 in the second list are
of urgency and of public utility. Nos. 9, 10 and 11 have not yet been thoroughly ex-
amined. In the case of all schemes that have been examined the only question remain-
ing is that of the provision of funds. There can be no doubt as to the necessity of the
improvements. There is considerable reluctance en the part of municipal boards to
enter on such big schemes, as, in the majority of instances, the boards can see no pro-
spect of providing funds. It appears that the best method of overcoming this reluct-
ance is to give grants to start the work on condition that the board completes the work
or a specified portion of it. In cases of drainage the best policy Is often to make a
grant for a mam drainage and outfall system leaving over till later the final completion
of subsidiary drains and the paving of lanes. ,

4. If the Government of India can supplement the generous assistance, which this
province has already received from them for schemes of urban improvement, I am to
suggest that the following grants will be of the greatest possible value: —

R

(1) A grant to the ¥Fyzabad Municipality (list 1, no. 3) of . . . . 1,00,000
(2) A grant to the Saharanpur Municipality (list 1, no. 4) . . . . 50,000
(3) A grant to the Shahjahanpur Municipality (list 1,no. 5) . . . 1,00,000
(4) A grant tc the Etawah Municipality (list 1, no. 9) . . . . . 80,000
(5) A grant to the 3lainpuri Municipality (list 1, ne. 10)' N . .. 1,060,000
{6y A grant to the Dhampur Municipality list 1, no. 11) . . . . 70,000
(7) A grant to the Meernt Manicipality (list 1, no. 12) . . . . . 1,50,000 -
(8) A grant to the Jhansi Manicipality (list 1, no. 13) . . . . . 1,095,000
(9) A grant to the Aligarh Municipality (list 1, no, 15) . . . . 1,00,000
(10) A grant to the Fatehpur Municipality (list 1, no. 16) . . . . 50,000
{11) A grant tothe Cawnpore Municipality (list 1, no..25) . . . . 1,00,000

The case of the Agra Municipality may also be mentioned. No project from Agra
‘appears on the programme. There is great need of sanitary improvement in the town
but the finances of the municipality. are in such a bad condition that the municipal
authorities have not considered it worth while to put up proposals. The question of
improvement of water-supply and drainage in Agra is now pressing, and a grant of
1 lakh of rupees for the first and 5 lakhs of rupees for the second object to this muni-
cipality would be of enormous value.

5. It will be seen that in many cases the municipalities suggest the enhancement
of octroi duty as the only method of providing the requisite funds. As proposals have
been made to abolish the levy of octroi, it is clear that this source of income may be left
out of account. It is difficult to suggest any other method of enhancing municipal re-
sources. The grants suggested form a modest portion of the amount which can be use-
fully expended at once, without incurring the danger of pauperising municipal boards.
If more money be available, grants for the greater part of the funds required for the
sanctioned schemes may be-given with great advantage. TFurther grants to Lucknow,
Cawnpore, Allabhabad, Benares and Gorakhpur for the cost of town improvement schemes
would also produce incaleulable benefit. It has not been possible to work out such town
tmprovement schemes in detail. It is, however, suggested that anything which the
Government of India may. choose to give for such purposes can be expended usefully.

ProGRAMME OF SaANITARY WORKS, UNITED PROVINCES, ARRANGED IN ORDER
’ OF URGENCY. :

I—Works to be undertaken.
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¥
ProgramyE OF SANITARY WORKS, UNITED PROVINCES, ARRANGED IN ORDER OF URGENCY.

1—Works to be undertaken.

i REPLIES RECEIVED FROM THE MUNICIPALITY OX THE
THREE POINTS RAISED BELOW,
Description of Income with Method by which .
Names of places. work and its Remarks by Government. reference to itis proposgd. to e Remarks by Sanitary Engineer. Remarks by Sanitary Board.
estimate. Funds available the actuals of iS¢ any additional
for the work. the preceding income and method
three vears of repayment of
years. loan, if taken.,
. R R
1. Khurja Drainago  works, | Part of the cost would be met 44,000 54973 | By taking a loan This project was prepared by Mr. Standley and sent in and sanctioned just | Classed as ready and urgent.
COISt;“gS 10 fl;oﬁll thf cashf lt)lalance ‘i’g(l)csh th!cllak}illolfbl‘eupees after I took charge. I believe the municipality are thinking of starting
Rr1,37,840. at the close of the year - which w re- rtion of the work.
09 amounted to R42,364 paid without levy- on apo
and a loan of a lakh  would ing fresh tax.
probably be necessary, the
Board should be able to "
. afford this.
2. Hapur . Drainage  works | In 1908 the Board had & sur- 41,000 | 1907—56,010 | By taking a loan The Collector of Meerut (Mr. L. Porter) pressed urgently for this project and Ditto.
estimate, plus income of R16,000 1908—45,189 |  to be repaid by 40 it got out in record time in March 1909 and was finally sanctioned by Sani-
R 2,08,893. without allowing any sum for 1909—44,057 | half yearly instal. tary Board and Government. They intended to finance 1 lakh’s worth o
original works, but subse- ments of equal it but nothing has been done.
quently a decline in the oc- amount.
troi income disturbed the - The Board in letter no. 307, dated the 7th October 1910, said that they had .
financial ~ position. The applied for allakhloan in 1909. R12,000for land and R7,735for new
Board should be able to station road has been made in the budget and the work is in progress.
finance t_111lebscheme, but %n‘ R19,735 should be excluded from the total amount. ‘
quiry will be necessary be-
-fore the projectis placed on
the programme.
3. Fyzabad Drainage  works | Nothing can be done towards | No funds. No- 1,12,574 : Enhancement of This project has been finally passed by Government and Sanitary Board. | Classed as ready and urgent.
estimate, the execution of the scheme | thing can be octroi duty. But the Board so far have not been able to finance any part ofit. I behe.ve
R3,79,533 till either taxation is raised | said towards they intend to take up the Fatehganj nala portion which although forming
—1,71,481. or t_l;ga (xover'nment. 1ts in a. tl;ethexeeﬁ tion part of the whole scheme isa separate piece by itself, but so far nothing has
posttion to give assistance. o e scheme been started. -
till either tax- -
ation is raised
or Government
gives  assist-
ance. -
4. Saharanpur . Drainage works | The Board can finance  the 1,61,000 1,47,545 | Application made ! The final project is now before Government. The Board asked. for
estimate, complete scheme, to Secretary, | R2,00,000 from the Sanitary Board to enable them to start. »
R 3,69,808. Sanitary Board, ’ I
for a grant of
R2,00,000. WwWill
not take a loan
but raise the oc-
- . - troi duty. .
5. Shahjahanpur Drainage  works | Here also the octroi figures 6,000 1,39,000 . This scheme is now with the Municipal Board. They are awaiting the return
RO37.416 to Your 50 that 11 Wil by y of Mr. Tyler beforo doing any(hing furcher
£ b .
‘necessary to ask the Board .
to work outa normal budget
and tostate clearlyits finan-
o cial position. N .
6. Rikbikesh Drainagg works This project has just been completed and submitted to Manager, Rikhikesh | Classed as ready and ux:gent.
;‘S;Hé’lag;’l Improvement Fund.
7. Almora. Drainage  works | The Municipal Board has deci- 21,500 | By taking loan This is a small scheme which the Board intend to carry out themselves. I Ditto.
;i;lén ; :g’ dred]. t(:’ (tileliel;, %‘kmg ap 1 t.tie and raising the am now preparing an accurate map for them which they asked for,
pIES project tiil 1t has revised its income -by addi-
system of taxation. ‘ tional taxation.
8. Kanauj. Dr:tinagte works | The committee of the noti- | 6,000 a year 8,070 | No loan will be This work will probably be carried out slowly bit by bit by the Board’s over- Ditto.
;:{32]9m8ﬂB 50, fied area could probably taken. Income seer.” Iam told the outfalladvised and desigr}ed by me has l?een 1?111“- As
ke afford to undertake the has been increased the town itself possesses very steep gradients indeed, the project is really a
;’Cheme‘ But to defray the by raising taxa- simple one, and the smallest sort of drain carries away anything very
aor;ntg}:llfg glftsl ;t :z;lilslebt?hréec'ess'- tion. quickly. If the outfall has been built, it is a step in the right direction.
inci-
dence of taxation and the .
committee chould be asked
for its views.
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ProGrRAMME OF SANITARY WoORKS, UNITED

I—Works to be

REPLIES RECEIVED FROM THE MUNICIPALITY ON
THE THREE POINTS RAISED BELOW.

Method by which it,

Description of ' Income with | .
Names of places. work and its Remarks by Government. . reference to | *° propos.esi to raise
estimate. Funds available the actuals of | 1Y additional in-
for the ‘work. th ' di come and method
1€ PICCCCINE | o repayment of
three years. 1 pay ;
oan, if taken.
R R
9. Etawah Drainage works | The Board can finance the
estimate complete scheme.
R3,69,095. .
10. Mainpuri Drainage  works| The present income is only By taking a loan
estimate, sufficient for the ordinary ex- which can be re-
" R2,66,953. penditure, and taxation must paid by enhancing
) be enhanced if the project is the octroi duty.
to be taken up. The Muni-
cipal Board should be ad-
dressed.
11. Dhampur Drainage works { The margin on the figure 1,000 | The annual} Itis proposed to
estimate, in the secretariat is only charges ex- | take a loan or
R70,281, R1,000, and before any- ceed the in- | levy any addi-
thing is done it will be neces- come. tional taxes.
sary to ask the Board to
explain how funds can be
provided.
12, Meerut Drainage works | Without any provision for ori- 12,500 3,04,758 | The work will be
estimate, ginal works theincome ex- undertaken piece-
R 6,50,000. ceeds the expenditure by meal and paid for
R15,000 or R16,000, but from revenue.
some money must be set
aside annually for works and
thereal margin is consider- ;
ably less. If however the l
schemeis to be undertaken :
piecemeal this will not :
matter. l
13. Jhansi Drainage works The excess of income over ex- 50,000 86,166 j By loan and by
R5,64,627. penditure is only sufficient to additional taxa-
cover the chargesona loan | tion.
of one lakh., The Municipal
Board wanted drainage be-
fore water works,  But it
will be necessary to settle
definitely what is to be done
about water works scheme
before the drainage project is
- taken up.
14. Allababad Drainage works, | The Municipal Board has been 20,000 5,67,341 ;| Will not take a
R18,32,628. asked to clear up the finan- loan, asks Sani-
cial position and a further tary Board to
communication will be made makea grant of
when their report is re- five lakhs,
ceived. '
M} . .
15. Aligarh Drainage works, | The Board can afford to take 60,000 54,540 * It will prbbably be
R5,50,000. a loan of about 3} lakhs and ! decided to take
it has R28,200 invested. up the works by
But if the whole scheme is instalments and
taken up and further taxa- to finance it by
tion is necessary, the Muniei- small increases of
pal Board must be addressed taxation, but de-
on the financial question. tails camnot be
given till the
scheme is sent.
L
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undertaken—contd.
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Remarks Ly Sanitary Ingincer.

This project, I fancy, the Etawsh Board are not very keen on. T had a eon-
ference with the collector a short time ago and they contemplate doing
some portion of it and I do not think they wish to take a loan.

This project takes in the whole of Mainpuri which makes the cost per head
high. It can of course, like all the projects, be taken up in blocks, but so
far they have rot seen their way to financing any part of it.

This scheme has lately heen completed. It is a small municipality and will
require help. Itisa place to which a grant might well be given by the
Board. The Board say that the scheme is not necessary but that if Govern-
ment press for it, it must be done through a Government grant.

The project is now being completed. It will be a big project, but if the
municipality can build its mains, the rest can be done block by block,

The seheme 18 approaching completion.  They would like to spend about
125,600 annually and do the work gradually.

| The scheme has now been revised by Messrs. Lane Brown and Hewlett and
is now with me. Itis, I think, a considerable improvement on the original
scheme and is some lakhs cheaper. But unlessthe municipality can fin- |
ance asum of about 5 lakhs not much can be done as the first works must be
the pumiping station and the sewage main across the Jumna. The Board
havestated they are not in a position to finance further loans till 1012,
They have asked Government to come to their assistance and make a special
grant of 5 lakhs or some such sum as will enable them to make a start.

board.

This scheme has la‘ely been compleied, and is now being considered by the {
|
|
|

!

|

temarks by Sanitary Board.

Classed as ready and urzent.

Ditto.

Ditto.

Di.to.

Ditto.
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PrograMME OF SANITARY WoORKS, Unrrep

I—Works to te

Names of places.

Description of.
work and its
estimate.

Remarks by Government.

REPLIES RECEIVED FROM THE MUNICIPALITY ON THL
THREE POINTS RAISED BELOW.

Funds available
for the work.

Income with
reference to
the actuals of
the preceding

three years.

Method by which
it is proposed to
raise any additional
income and method
of repayment of

loan, if taken,

16. Fatehpur

17. Hardwar

18. Atrauli

19. Amroha

20. Landour

21. Lucknow

22, Naini Tal

23. Mirzapur

24. Benares

253, Cawnpore

26. Lucknow

. : Drainage,

Drainage works,

11,80,000.

Drainage  works,

R1,00,000.

Drainage
R1,25,000,

works,

Drainage
R2,67,543,

works,

R2,00,000.

Water-works, Gau
ghat, R4,00,000.

Latrines and pail
dep6ts, B1,00,000.

Water-works,
R6,32,000.

Sewerage and sur-
face drainage

scheme, R2,00,000

Improving conser-

vancy tramway, |
draining Collec-
torganj and
Lachmanpurwa,
158,000,

Town improve-
ment, R2,40,000.

|

The surplus of income over

the expenditure is about
R 3,500 a year, the Municipal
Board reported that it would
take up work on the scheme
from time to time as funds
were available, and in view
of this factitis for the Sani-
tary Board to considerif the
scheme should be proceeded
with.

The scheme should be explain-

ed to the Commissioner who
will decide whether any part
of its cost can be met from
fair fund account. The ba-
lance in this account at the
close of the year 1908-9 was
R42,059 and the income
exceeds the outlay by about
R15,000 a normal budget
of the ordinary income
and expenditure indicates a
surplus sufficient to cover the
charges on a loan of a lakh,
but this makesno allowance
for original works.

On anormal budget, the
marginal works work out to
R2,000. The Board should
be addressed.

A normal budget indicates a
possible surplus of only
R3,000 and it seems neces-
sary to ascertain from the
Municipal Board in what
stageit proposes to carry out
the scheme and how provide
funds.

10,000

Board can devote
R10,000, during
next year for
the work.

14,000

1907-8—
55,981

1908-9—
54,791

1909-10—
52,921

17,013

It is not proposed
to take a loan or
raise any addi-
tional income.

v

The Board suggests
the work to be

done in  three
years and is pre-
pared to pay

R30,000 and pro-
poses that the

balance 120,000
be met from the
fair fund ; it is

not proposed to

take a loan but

to enhance the

octroi duty  on:
goods and the pil-
grim tax.

It is not desired to
take a loan or

levy additional
taxes.
Unable to  carry

out the scheme.

.

PROVINCES, ARRANGED IN ORDER OF URGENCY-—concld.

undertaken—concld.
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"Remarks by Sanitary Engineer.

Remarks by Sanitary Board.

This scheme is under preparation, and will be completed by the end of the
year. The Board have R20,000. They propose to carry it out by their
own agency piecemeal.

This scheme is still under preparation and will be submitted about January

Sanitary Board might help. The Board say that they cannot finance it.

tious a one for them to attempt, and I rather agree with them as it
involves pumping.

The scheme is nearly ready. This is a small municipality, and one that the !

The Board have definitely decided that the project is altogether too ambi.

Classed as ready and urgent.

Ditto.

Ditto.

Nos. 20 to 26 added by the Sanitary Board, as
being of importance. The projects however are
not yet ready.

W. G. WOOD, Superintending Engineer,
Sanilary Engineer to Government, United Provinces

B
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Names of places.

Description of
work and its
estimate.

Remarks by Government.

REPLIES RECEIVED FROM THE MUNICIPALITY ON TOE
THREE POIXTS RAISED BELOYW.,

Funds available
for the work.

Income with
reference to
the actuals of
the preceding
three years.

Method by which
it is proposed to
raise any additional
income and method
of repayment of
loan, if taken,

1. Bahraich

2. Benares

3. Muttra

4. Brindaban

5. Etah . .

6. Ghazipur

7. Tilhar . .

8. Azamgarh

9. Shahganj . |

10. Shikohabad
11. Unao . .
12. Gonda

13. Gorakhpur

improvement
scheme.

Drainage project,

costing
R4,14,372.

Ditto

Ditio

costing
R4,35,688.

Drainage works .

.

Drainage works,

Drainage works .

Ditto

Drainage
estimate,
R60,000,

works

Drainage works .

Ditto

Drainage

.

e
14

PNt o
[,
Wi

,'h!:"
e/

The statistics available here
are insufficient to be the
basis of a normal and the
Committee of the notified
area should be asked to ex-
plain its financial position.

pec)

No funds

30,000 which is
the  amount
allotted by
the Sanitary
Board.

25,000

15,878

R

24,200

51,000

35,817

9,144

Enhancement of
octroi duty and
raising a ' sub-
scription,

Ditto

The Board do not
require a loan or
any assistant in
construction but
propose to con-
struct their own
drains year by
year out of
current funds,

By further tax-
ation and get-
ting a loan of
R75,000.

It is proposed to
raise the income
by further taxa-
tion.

By further taxa-
tion,

Remarks by Sanitary Engineer.

Remarks by Sanitary Board.

The Board are now pressing to commence work on part of the scheme drawn
up by Mr. Lane Brown. Up tonow I have not seen the scheme, and have had
no chance of going to Bahraich, so that I fear it must wait. But I will take
an early opportunity of examining the scheme. I fear it will take some
time to revise it in accordance with present instructions.

I submitted two projects lately—one for the drainage of two areas in the
pakka mahals, and one for the construction of a sewer to take the sullage of
the Orderly bazar across the Burna river, and deliverit into the large main

SEewWEer.

I have so far been unable to examine this project. Iiz is an old one .of Mr.
Lane Brown’s and will probably require to berevisedin accordance with the

present system.

Ditto . ditto.

Ihave lately completed a map of this municipality, but so far have not com-
menced drawing up a project. e . .

I have beenover Mr. Lane Brown's project for this plact.ai agooddeal of it
can I hopebeutilized, butit will requirea greatdeal of revision.

The survey of this place has been made, but the mapping has been. delayed’
owing tothe surveyor havinggotill,and hehas not been abletodo anything

for 13 months.

Itwice intended going to Azamgarh lastcold weather, but the Collector was
away on each occasion in camp, and told me thescheme wasnot urgent,

A map exists, but I have not been able to take up any scheme yel

Ihave lately sent two surveyors to make a map of the place,

Nos. 12 and 13 added by the Sanitary Board
as being of importance,

W. G. WOOD, Superintending Engineer,
Sanitary Engineer to Government, United Provinces.
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No. 693, dated the 11th November 1911.

From—The Hon'ble Mr. L. Stosrt, 1.C.S., Secretary to the Government of the United Provinees,
Sanitary Department, .

To—The Secretary to the Government of Indin‘, Education Department.

In continuation of the correspondence ending with my letter no. 1-L.K.O., dated
the 28th October 1911, T am directed to state that the programme of schemes for urban
improvements was again considered by the Sanitary Board at its meeting on November
1st. In accordance with the recommendations made by it I am to add the following
notes on schemes for which grants are required : —

(1) Hardwar water-works scheme. A scheme for this was prepared some years
ago but was dropped owing to want of funds. A grant of 3} lakhs is re-
quested here.

(2) Muttra water-works and drainage. The scheme is under preparation. The
water-supply is the worst in the province. Considering the importance
of Muttra as a place of pilgrimage, it is essential that something should
be done to improve the water-supply. A grant of 3 lakhs is requested here.

(3) Cawnpore. In addition to the minor sanitary schemes of an urgent nature for
which a grant of a lakh was suggested in my former letter the municipal
board has a comprehensive scheme for paving lines to facilitate drainage.
The total cost is considerable and progress is very slow. A further grant
of one lakh could be spent to great advantage.

(4) A drainage scheme for Ballia is in the course of preparation and as the town
has recently been rebuilt on a new site owing to-erosion of the old site by
the Ganges, it is very important that a drainage system on sound lines
should be undertaken. The estimated cost is 1} lakhs. A grant of

© 150,000 could be very usefully expended.

(8) A drainage system has been introduced into Dehra Dun, It requires exten-
sion, and a grant of R10,000 could be usefully spent.

(6) A scheme of flushing drains already constructed is' under preparation for
Muzaffarnagar, which is estimated to cost 850,000. A grant of R25,000
could be usefully expended.

(7) Improvements in the water-works at Benares are required to make the supply
continuous, and a large sum could profitably be expended on extensions of
drainage. A grant of a lakh of rupees is desired here.

(8) The drainage works in Jaunpur already undertaken have been stopped for
lack of funds. Two and a half lakhs are required to complete them, A
grant of 850,000 could be usefully expended at once.

(9) Drainage work in Kheri is at a standstill for want of funds, and the main
drain put down is useless for want of subsidiary drains. This is a small
place with very limited finances. The scheme could be completed for
127,000 and a grant cf that amount would be of enormous advantage.

(10) The Sanitary Board has strongly recommeneded that the grant for Shahja-

hanpur should be raised to 1§ lakhs instead of one lakh as proposed in my

former letter.

(11) It is also suggested that the grant for Fatehpur shouid be 11 instead of a
lakh as proposed in my former letter. :

(12) Work cn the drainage system at Budaun has been suspended for want of
funds. The grant of a lakh of rupees to this municipality would be of
great advantage.

(13) At present the sullage from Lucknow, which has been provided with an ex-
cellent drainage scheme, is discharged on two sullage farms. But this
arrangement is not altogether satisfactory, and a scheme is under con-
sideration to pump part of the sullage across the Gumti to a more suitable
site. A sum of R41,000 will be required.

(14) A further grant of one lakh is requested to enable other sections of the
Lucknow drainage system to be taken up.

(15) A project for the drainage of Brindaban, an important place of resort by
Hindu pilgrims, was prepared, some years ago, and is now being revised
by the Sanitary Engineer. The total cost will amount to several lakhs,
and a grant of {wo lakhs is requested. :

(16) The total cost of the water-supply scheme at Mirzapur, now under construc-
tion, is estimated at 15,98,000. Towards this grant R1,40,000 have

already been ‘made. The Lieutenant-Governor would be glad to be in

a position to give further assistance to the amount of R50,000 as the
board has increased taxation to finance the scheme and is faced with the
possibility of a reduced income owing to the aholition of octroi.
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(17) From the grants made by the Government of India last January a sum of

- one lakh was set aside for a drainage scheme at Atrauli, estimated to cost
R1,88,000. Atrauli is a small place with little trade, and the muni-
cipal board has been unable to find the balance of the money required to
complete the scheme though it was prepared to find 1]25,000. The
Lieutenant-Governor has therefore transferred the grant to Aligarh where
a large scheme has been prepared and where the need was more urgent.
The Sanitary Board has however again recommended that a grant of a
lakh should be made to Atrauli, without conditions as to completion of the
scheme. This sum will enable the board to construct a substantial por-
tion of the scheme. It may then be left to the board to complete it in
time as funds become available. ‘

Y

No. 871-M. and S., dated the 2nd November 1911.

From—The Hon'ble Mr. H. P. Toruintox, I.C.S,, Revenue Secretary to the Government of the Punjab,
To—The Secretary to the Government of India, Education Department.

In continuation of my telegram no. 31-M., dated the 30th October 1911, I am
directed to forward a list of schemes of urban sanitation in the Punjab arranged accord-
ing to Divisions as the Sanitary Board have not been able to work out the order of
urgency. As regards the financial assistance that will be required, the Lieutenant-
Governor is of opinion that local bodies should be asked to contribute to the cost of the
schemes according to the following scale:—

(a) one-fourth of their total annual income for not more than three years, or

(b) one-third of the total cost of the scheme spread over not more than three years
whichever is less. .
.
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No. 508-M.—1-Medl., dated the 23nd September 1911

From—@G. B. H. FrL, Esq, C.LE, LCS., Officiating Secrctary to the Government of Burma,
Municipsl De, artwent, - )
To—The Secretary to the Government of Iadia, Depirtment of Education.

I am directed to acknowledge the receipt of your letter no. 1543, dated the 21st
August 1911, on the subject ¢f a Conference of Sanitary Comumissioners to be held at
]301?11):1)" at the end of October or the beginning of November.

2. 1 am to explain that Major C. E. Williams, LAL.S., Sanitary Commissioner,
Burma, is at present on leave, and will retwrn in _.L\'m‘(alnber too late to z}ttgnd the an—
forence. On relief by Major Williams, the Ofliciating Sanitary Cemmissioner, Major
S. A. Harriss, T.M.S., will revert to his substantive appointment of Deputy Sanitary
Commissioner in the United Provinces. The Lieutenant-Governor does not consider
that there would be any advantage in deputing him to at:end the Conference, since any
kuowledge he might acquire from the discussions would not be at the disposal of this
tzovernment, whose service he would be leaving immediately after the Conference. I1is
Honour has therefore deputed Major N. P. ()’Gorman Lalor, I.M.S., Deputy Sanitary
Commissioner, who is at present on special duty in connection with the study of malaria,
aud who will also attend the annual meeting of the GGeneral Committee for the study of
" Malaria. Major Lalor has been instructed to comply with the orders contained in para-
graph 3 of your letter, and to communicate to the Sanitary Commissioner with the Gov-
ernment of India at the earliest possible date the subjects which he proposes for dis-
cussion.

3. With reference to paragraph 5 of your letter I am to submit that His Honour
has considered the possibility of deputing the Sanitary Engineer, Burma, with such
schemes of urban sanitation as have already been prepared; but as the present incumbeng
1s retiring just before the date of the Conference, and his successor will not have had
time to bring himself into touch with the requirements of the province, the idea has
been abandoned. The preparation of a definite progranmume of urban sanitation extend-
ing over a series of years will be taken in hand without delay, but His Honour regrets
that it is impossible to have the report ready in time for this year’s Conference.

Extract from letter no. 6197-1M., dated the 21st September 1911, from the Hon'ble Mr. W, J. Keid, 1.C.8,,
Financial Secretary to the Government of Eastern DBengal and Assam, Stitlong, ‘to the Seeretary to
the Government of India, Department of Education, Simla. )

* * * * * * Py

. 0. The Government of India have asked for the submission of a report on definite
scnemes of urban sanitation which will extend over a series of years indicating the de-
gree of urgency and the amount of financial assistance required to carry them out within
o reasonable period and steps are being taken to compile the neceésary information.
The number of such schemes in this province is very large, but the only two which need
for the present be separately mentioned are the Dacea sewerage scheme which is esii-
mated to cost 13 lakhs of rupees and the Dacca drainzage sclhieme which is estimated
roughly to cost some.hing like 50 laklis. TFor the former scheme a detailed project is
heing prepared. The tl.m_e‘\\'lth}n which the fermer of these schemes can be carried out
will depend on the possibility of takng 1 up In compariments,

No. €508-M., dated the 17th Octsber 1911,
From—The Hon’ble Mr. W. J. Rers, LCS., Finansial Secr v
Vonzal and Acserm, Mantorse Dep;:rimc:;t,m ecretary to the Government of Fastern
To—-The Secretary to the Government of Irdia, Department of Education.

I am directed to invite a reference to para
the 21st September 1911, in which it was stated thai steps were being taken to com-
Pile a report on definite schemes of urban sanitation which would extend over a serie
of vears. I am further to invite a reference to Mr. Kershaw’s telegram no. 32 ae'ftlts
the 23rd J_a_rz)uary 1911, which mentioned several urgent projects and to Mr. 1;01'{ere’s
]i»(tfer no. 3563, dated j:he 3rd March 1911, sanctioning a special non-recurrin erant of
1£9.,00,000 for expenditure on urban sanitary works in Eastern Bengal and fss?uu

2. As already observed the number of such schemes in the prov: is very Iz
and, while progress has of late been comparatively rapid owing top;]?:alggzelrsox?smﬁ);ulxzrfi;el’
assistance given by the Government of India, the Lieutenan’iGoverhor could utili . 2
tne full almost any amounts which might be available. Time does not ermit cl)sfe~ .
exhaustive list of the sanitary requirements of the provinee being cdmpilgd before t(;:a

graph 5 of my letter no. 6197-M., dated

e
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nest Conforence of Sanitary Commissioners, but a brief note is appended giving details
of the most importan: schemes which Ifis Honour would wish to undertake at the earliest
possible moment but which must in default ‘of assistance from the Government of India
in some cases stand over indefinitely and in others be spread over a lengthy period of
vears.  All these schemes are essentially necessary, but the Lieutenant-Governor re-
gards the Dacca sewerage scheme, the Chiitagong water-supply scheme and the Jorkat
water-supply scheme as the most urgent. :

3. As the Sanitary Commissioner in Bastern Bengal and Assam will attend the
forthcoming Conference and is, as Secretary tonthe Sanitary Board, well acquainted
with the various projects described in the note, Sir Charles Bayley trasts that' the some-
what meagre information now given may suflice for the consideration of the Conference.

NOTE.

Dacca sewerage scheme.—This is a scheme for carrying off house sewage and sullage
in underground sewers and treating it in septic tanks and percolating filters. A rough
project has been prepared and two expert Engineers have been engaged to work out a
detailed project. The estimated cost of the scheme is R13,00,000 and a beginning

‘will be made with it next year if, as is hoped, it is found possible to undertake the worl
in compartments. It is tmprobable that the Dacca Municipality will be able to do

more than meet the maintenance charges and it is proposed to finance the first instal-

‘ment from the non-recurring grant of £9,00,000 made by the Government of India.

Dacea drainage scheme.~—This is an ambitious but very necessary scheme for im-
proving the /Llals in the town of Dacca and-carrying storm water surface drainage and
sub-soil drainage into them through surface. drains. The c}}anne]s \\*}ll have' to be
cleared and deepened and the silt removed will be used to raise low-lying portions of
the town. The result will be the reclamation of a comsiderable area of valuable land
in Dasca, but, apart from the cost of the scheme which is roughly estimated at
R50,00,000, the question of the ownership of these channels is by no means free from

_difficulty. Special enquiries into this question are being made by the Settlement

Department, but it may be necessary before this scheme is actually undertaken to con-
sider the advisability of the creation of a Dacca Improvement Trust somewhat on the
lines of but on a much smaller scale than the Caleutta Improvement Trust.

Chittagong water-supply.—It has been estimated that the cost of a proper water-

~ supply for Chittagong will be about RB4,00,000 and R70,000 has aiready been expended

by this Government in boring and main aining three artesian wells. The water ob-
tained is plentiful but is chalybeate, and special experiments are being made with
a view to the removal of the taste. The Chittagong Municipality can contribute
towards the cost of the scheme but the major portion will have to be found by the local

Government. The scheme is one which His Honour would gladly see undertaken.

Shillong drainage scheme.—A scheme has been prepared for the removal of sew-
age and sullage by means of underground sewers and a detailed project is under pre-
o « . >
paration. The cost 18 estimated to be R11,00,000.

Silehar water-supply.—A project estimated to cost 81,00,000 is under preparation.
The municipality proposes to borrow 840,000 and to ask Government for a grant of the
balance. -

Jorhat water-supply.—A detailed project for both a water-supply and the im-
provement of the drainage of the new civil station has been prepared, the estimated cost
being R1,10,000. The municipality is a small one and can contribute very little

jowards the cost which must be borne almost entirely by the local Government.

3

No. 1832-VI—I4-36, dated the 23th October 1911.

Trom - Lieut nant-Colonel R. P. Coroxs, I.A., Sccond Secretary to the Chief Commissioner, Central
Provinees,
To—The Secretary to the Government of India, Education Department.
1 am directed to refer to your letter No. 1545, dated the 21st August 1911, in con-
nection with the ensuing Conference of Provincial Sanitary Commissioners to be held at

BRombay, and, in reply to paragraph & thereof, to forward herewith for the information
ays ’ o ) . .
of 1he Government of India two statements showing druinage and water works schemes—

({) which have been completed,
(:7) which are under construction,
(¢i1) which are under survey,
(iv) other works which are contemplated but not yet surveyed.
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2. I am to say that Mr. Craddock considers that in order to combat disease, water

works and drainage must go hand in hand. The former cannot be unduly protracted,
but the latter can be spread out over a fair number of years. These works should also
be accompanied by gradual demolition of existing site-crowded areas and by timely pro-
vision for the sanitary estension of towns which are growing or are expected to grow on
The system being followed in thé Central
Provinces is one of preparation of really sound projects before any money is spent. The
financing of the schemes by the Municipalities concerned has been arranged on the basis

account of the construction of new railways.

of half loan and half grants from Provincial revenues.

At.present the annual expendi-

ture on samitary works will be roughly 2 lakhs from loans and the same amount from
Government grants or a total of 4 lakhs a year, but this amount might easily be doubled
if the Government of India are pleased to increase the Imperial grant for sanitation.
Some of the towns, however, will not be able to borrow even half the sum required to
finance their schemes, and in their cases, provided the taxation is full, Government aid
might be extended so as to cover frds of the cost, but beyond this Mr. Craddock is not

prepared to go.

3. Extensions for growing towns are among the most urgent requirements, and in
these cases a good part, if not all the cost, is recovered from premia and rents on sites
disposed of. Demolition of site-crowded areas has to proceed more slowly, but is a very

useful and effective method of reducing disease.
air and good drainage is, in Mr. Craddock’s o

the chief epidemic diseases.

4. The Chief Commissioner believes that the policy now being followed in the C‘en-
tral Provinces is thoroughly sound and will not, he hopes, be changed though the rate
of progress is mainly a question of funds and supply of labour.

. Improvement in general health from
piunion, a very potent factor for combating

1.—Statement showing drainage schemes in Ceniral Provinces.

Poou] Amount
opulation | expended or
Name of town. according to [required (total) Probable
Census of | to be expended cost of REsanks.
‘ 1911. for survey of schemes,
| schemes.
. i
(1) Worlks compleied. I R "R
Nil. |
(2) Werks under construction. i
' |
Nagpur sewage scheme . , 134,712 " 55,000 35,51,250 | Of this work to the extent of RIG Iakhs has
. been sanctioned. Work is to be completed in 8
: years ending 1917-18 having an allotment of
i two lakhs each year (one lakh from loan and one
lakh by Government grant). Preliminary ar-
\ rangements have been made for the manufac-
l ifacture of materials, and the manufacture is now
. : in progress. Construction will be begun shortly.
W :;g?:; . surface dmmag,fe 12,540 Rovisi 1,000 2,04,670 | Estimate sanctioncd, Work to the extent of
{Revision only). Rl',_92,997 will be completed in three years
ending 1913-14. Government grant one lakh
and R02,597 fr_om loan have been arranged.
(3) Schemes surreyed and wn- lArrangemcnts will be made to start work short-
der survey. ¥
Akola surface drainage scheme 27,161 10,000 4,39,940 | A complete project has been prepared by Messrs.
Lane Brown and Hewlett for the surface drain-
age of this town. The Municipality are consi-
dering the arrangements for financing the work.
I‘;} g 1 7 o -
lamgeon eurface drainage 13,182 5,570 2,79,976 | A complete project for the surface drainago of

scheme,

this town has been prepared by Messrs. Lane
Brown and Hewlett. The question of financing
the scheme has not yet been considered,

"ALL-INDIA SANITARY CONFERENCE. b0

I.—Slatewent showing drainage schemes in Central Provinces— contd.

Probable

' cost of

schemes.

REMARES,

Amount
Population | expended o
Name of town. ncc‘ordmg to | required (total)
Census of | to be expended
1911. for survey of
schemes.
N R
(3) Schemes surveyed and
unde su v2y—contd.

Jubbulporo sewage scheme 100,651 25,000
subject  to
change in po-
pulation.

Bhandara surfacc drainage 7,414 3,700

scheme,

Burhanpur surface drainage 30,435 5,500

scheme. (Revision only).

Khandwa surface  drainage 21,604 4,250

scheme. (Revision only).

Harda surface drainage scheme 8,341 3,500

(Revision only).

ITtarsi surface drainage scheme 4,430 ) 1,750

(Revision only).
(4) Schemes contemplated but
naot yet surveyed.

Seconi surface drainage scheme 13,829 3,460
. . 0ax |

Raipur surface drainage scheme 35335 | 7.000

dilaspur  surface drainage 10,850 ‘ 4,000

scheme.

Amraoti  surface  drainage 40,610 10,153

scheme, probable.

Saugor surface drainage scheme 45,908 11,477

Arvi surface drainage scheme . 11,902 2,076

Hinganghat surface drainage 14,943 3,736

scheme,

Umnirer surface draiimgc scheme 17,630 4,408

[

Karanja :surface drainage 12,852 3,213

scheme.

13,08,463
probable.

96,382
3,95,655

| 2,80,852
108,433

57,590

1,79,907

4,50,355
2,58,050

5,27,930
5,06,804

1,54,726

1,04,259

1,67,076

The preparation of the project is in the hands of
Messrs. Lane Brown and Hewlett. A CGovern-
ment grant of 110,000 was made for the sur-
vey last year, and RI15,000 from the same
source this year.

A Government grant of R3,700 has been made
this year for preparing the project, which work
has been entrusted to Messrs. Lane Brown and
Hewlett.

The preparation of project sanctioned and its
preparation is being carried out by Messts. Lane
Brown and Hewlett. A CGovernment grant of
R5,500 has been made for this work.

The preparation of the project has been sanc-
tioned and is being carricd out by Messrs. Lane
Brown and Hewlett. A Government grant of
R4,250 has been made for the purpose.

The preparation of the project has been sanc-
tioned ; it is carricd out by Messrs. Lane Brown
and Hewlett. A Government grant of R3,500
has been made for the woris.

Prepataticn of project sanctioned. Messrs. Lane
Brown and Hewlett carrying out survey. A
Government grant of R1,750 has been made,

The Commissioner is considering whether it will
be possible for the municipality to finance this
scheme in the ncar future. His final reply is
awaited before further steps are taken.

The questionas to the ability of the munici-
pality to finance the work in the near future
is under consideration by the Commissioner
before surveys are begun.

The ability of the municipality to finance the
worly in the near future is being considered by
the Commissioner before the preparation of the
project is begun.

The Commissioner is considering the question of
the ability of the municipality to finance tho
project in the near futurc before the surveys arc
begun. : '

Estimate for the preparation of the project re-
turned to the Superintending Engincer, I Circle;
for record as the preparation of a sufficient
number of projects has been undertaken in the
Nagpur Civil Division for the present.

Estimate for the preparation of the project re-
turned to the Superintending Engineer, I Circle,
for record as the preparation of a suflicient
number cf projects has been undertaken in the
Nagpur Civil Division for the present.

Estimate for the preparation of the project re--
turned to the Superintending fngineer, I Cirele,
for rccord as the preparation of a sufficient
number of projects has been undertaken in the
Nagpur Civil Division for the present.

Estimate for the preparation of the project ro-
turned to the Superintending Engincer, I Cirele,
for.record as the preparation of a sufficient
number of project has been undertaken in tho
Nagpur Civil Division for the present.
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. . . ) o
11 —Statement showing water-works scheme Centra’ Provinces.

Name of town.

(1) Worls compleied.

Nagpur water-works

Bhandara water-works
Jubbulpore water-works
Sconi water-works
Burhanpur water-works
Raipur water-works
Rajnandgaon water-works
BRuldana water-works .
Khamgaon water-works
Wardha water-works

Khandwa water-works

Amraoti water-works

Akola water-works
(2) Works under construction.

Nagpur water-works .

Hinganghat water-works

Harda water-works .

(3) New schemes contemplated
and under survey.

Arvi water-warks .

(4) New schemes under conlem-
plation bul ns survey wunder-
taken,

Chanda water-works

Saugor water-works

Damoh water-works

Balaghnt water-works

Amount

134,712

7,414
100,651
13,839

30,435 |

1

35,3535
11,979

3,820 |
13,182
12,540
21,604

40,610

27,161

134,712

14,043

8,341

11,902

19,866

45,908

17,042

7,400

Population | expended or |
according . required (total)
to Census of | to be expended !
1911, for survey of
scliemes.
P

i

storave

Probable

cost of REMARKS,

schemes.
R

A gravitation scheme with a pumping high level
extension exists. Another combined
and pumping scheme has just been added, vide
item T of 1011.

A pumping scheme from wells.

A gravitation scheme recently improved.

A gravitation scheme. A new iron main has just
been laid.

A gravitation scheme,

Pumping schome from infiltration galleries and
wells.

Ditto ditto ditto,

Pumping scheme from a storage tank.

A gravitation scheme.

The question of improvement to this scheme is
under consideration.

A proposal for increasing the supply by feeding
the existing reservoir from the proposed Taim-
ber irrigation tank, is being investigated.

Extensions contemplated and project under in-
vestigation.

Ditto ditto ditto,

10,00,000 | A new storage reservoir at Gorewara with a
pumping scheme from it is under construction
and practically finished at a cost of R10 lakls.
The work is nearly completed. This is in addi-
tion to the existing water-works at Ambajheri.
Government grant R21 lakhs,

22,887 | Estimate for improvements sanctioned from
estimated. Municipal funds and work begun.

Improvements at a cost of R1,20,000 from
municipal funds practically finished.

Sanetion given for the }ﬁrepamtion of a preject
and an amount of RI1,378 as Government
grant given to the Municipal Committee for its
investigation,

2 Schemes proposed. The possibility of the

municipalities financing the schemes is being
considered by the Commissioner before the

g investigations are carricd further, The Com-
missioner’s reports are awaited.

An estimate amounting to R197 for the prepa-
ration of a project was received but returned to
Superintending Engincer, 1 Circle, for record
as sufficient number of projects have been under-
taken in the Nagpur Civil Division for the
present.
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APPENDIX 2.

NOTE ON MUNICIPAL WATER-SUPPLY AND DRAINAGE SCHEMES IN
THE BOMBAY PRESIDENCY INCLUDING SIND BUT EXCLUDING
BOMBAY CITY AND ADEN,

_ The following is a brief review of the progress of water-supply and drainage works
in municipal towns in this Presidency, The City of Bombay, Military Cantonments and
all inhabited areas not enjoying municipal franchise are excluded from this review.

- 2. The total number of municipalities in the Presidency is 157 with a population
of 2,351,829 out of a total of 19,618,687 for the whole of the Presidency. Out of these
only 17 towns have a properly -distributed piped supply and about 30 more have an
imperfect supply capable of considerable improvement. The population of these towns
is 1,671,000 and the capital outlay on water-works per head works out to R4'6.

3. Only two cities, Ahmedabad and Karachi, have drainage installations on modern
lines and the sewerage of Poona City is in progress.

4. The Sanitary Board as at present constituted and consisting of—

The Surgeon-General with the Government of Bomba . . as President
The Commissioner, Central Division . .

The Chief Engineer, Public Works Department . .
The Sanitary Commissioner for the Government of Bombay

The Sanitary Engineer to Government, Bombay . . .

s Members

. as Member and Secretary

was formed in 1902 to advise Government upon all general questions of policy and on
large individual schemes of sanitary improvement. The functions of the Board have
hitherto been advisory, but the time has come to consider if some of the powers of
Government may not be delegated to it so that Government may be relieved of much
work of minor importance.

5. Whatever progress was made in the past in regard to the provision or improve-
ment of water-supply has been chiefly due to the initiative of Collectors assisted by
Engineer officers and a few enthusiasts in the cause of sanitary reform. Very few
municipalities were in a position to spend money on new schemes, and when they were
willing to do so they had not the necessary establishment for the preparation of plans
and estimates and very few had the means to undertake such works without substantial
assistance from Government. The average capital expenditure on water-supply and
drainage in mofussil municipalities during the six years ending 1896-97 was 6-38 lakhs
of rupees annually. In the next seven years it fell to 2-18 lakhs and the total capital
outlay on water-supply was as low as R3'26 per head of population in municipal
areas. If large cities like Ahmedabad and Surat were excluded the capital outlay on
sanitary works in municipal towns was merely nominal. This stagnation in municipal
enterprise was brought to the notice of Government by the Sauitary Board in 1905, and
Government were pleased in 1907 to pass liberal orders for securing greater progress
in sanitary improvement in municipal and local board areas. Under these orders the
execution of all surveys as well as the preparation of detailed plaus and estimates was
entrusted to the establishment working under the Sanitary Engineer, the cost of such
establishment being considered as a Government grant-in-aid to the progress of sanitary
improvement in the Presidency. Desirable schemes approved by the Sanitary Board,
but which are beyond the finaneial powers of municipalities or other local bodies, will
receive assistance both by loans and grants-in-aid subject to a limit in the latter case
of 50 per cent. of the total estimated cost of the undertaking provided that Government
1s convinced that the local bodies concernedyshew their willinguess to make proper
efforts to help themselves. This generous assistance from Government has given a great
impetus to sanitary measures and there is no doubt thai substzntial progress may be
looked for in future. There is already a great awakening and requests for the prepara-

“tion of suitable sanitary schemes, particularly those in counection with water-suppl

and drainage, are coming in from several municipalities, and the Sanitary Engineer’s
establishment is fully engaged in maturing projects. ‘

. 6. Statement I shews the water-supply and drainage works executed by muni-
cipalities previous to 1907 without any special grant-in-aid from Government.

Statement II shews the sanitary works sanctioned after 1907 and now in progress.

_ Statement 111 shews projects the estimates for which are ready for submission to
Government,

.

Statement IV shews schemes that have been drawn up but which have not yet been
approved by the Sanitary Board pending the settlement of the question of the manner
in which they are to be financed. ‘

r
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Statement V shews the sanitary works that- will pfbbabfy‘ be esecuted during the
nest ten years together with’ the grants-in-aid that are likely to be sanctioned by Govern-
ment. , ~ . :

7. The daily rate of water-supply provided for varies from 15 to 30 gallons per
head per day in the case of large towns and cities and in most of the smaller ones it
is from 5 to 15 gallons only. The actual consumption in the case of large cities has
already exceeded the provision made and as the population increases and new drainage
schemes are introduced or old ones extended there will' be more demand for water in
a few years. In the case of smaller towns also the introduction of drainage systems of
some sort will soon become necessary and the existing water-supplies will be found
defective and unsatisfactory and schemes for their improvement will soon become an
urgent necessity.

8. In Guzerat the question of water-supply in many places is difficult and urgent.
The water available is scanty and-brackishlfp )éurface (zitghment is usually out otg tlixte
question owing to contamination by salt in the surface soil. Shallow wells are also
impracticable for the same reason and on account of contamination from sewage and
cultivation. There is, however, every likelihood of a good underground supply being
tapped. Almost everywhere in Guzerat there is a fairly good sub-artesian supply and
there is a strong belief that if borings are made deep enough evén ariesian supplies ma
be met with. Corroboration of the existence of sub-artesian supplies is obtained fr(m};
the result of a few moderately deep bores that have been dlready made. The presence
of sub-artesian supplies at two places like Broach and Sanand 123 miles apart is suffi-
cient to justify the sinking of numerous borings in Guzerat. The Bombay, Baroda and
CeutréxldI?l(llutx %all\ﬁaylhave é‘ecently made a successful boring in Viramgz’ton and it is
reported that the Railway Company have now an a g : ;
Details about this boring gre nowaefng collected. n abundant supply of good water

__Government have purchased six complete plants for making bori to 12 i

in diameter and 250 to 2,000 feet deep agc a C(I))st of Rl,‘l5,000? ti?;‘;?g(’)sf %:ht: ;rulllltlcllll’?:
Just been received and a special Boring Engineer has been engaged. Work will soen
be commenced at Broach, Dakor, Nadiad, Nandurbar, Borsad, Sabarmati, Viramgaon
:uid Kharaghoda. At Dholka a 5-inch bore 124 feet deep has been made and a goodgsub-
artesian supply of sweet water has been tapped. Water is being pumped up but chemical
qn_zluyses shew that it may have to be filtered. The annual expenditure on deep boring
will be about 850,000, and-in a couple of years it will be settled once for all if sub-

artesia 1 1 £ : ; . " ;
Guz_eralt], supplies will of’ter a satisfactory practicable solution of the water difficulty in

9. Large drainage works.—At Ahmedabad over half of the ci

p;arly sewered. The sewage flows by gravitation to a pumping s(;;tt%mlll a?ro}iﬁelivlll)ircoh
gfaggllt is pumrFedup into a-sewage main and brick outfall sewer on to a sewage farm
t' da(ires. The total population now served is 90,000 only and the cost of the works
up to date has been about 14-9 iakhs of rupees. The complete scheme aims at sewering
LJ:' popl}latlon of 150,000°at the rate of 30 gallons per head per diem, but as the popula-
tilon of Ahmedabad is now 216,000 owing to inereased activity in mill industry, and as
e consumption. of water is greater than the sewers were originally designed to carry,

the sewerage scheme will pr()b \ ppleme
v 8k ¢ A ably ha e to be supplem 1 - wi
additi 1 in s . y to t . Sp nylted in the near future with an

. At Karachi the Shone system of drainage is i i
e AL ge 1s 1n use and serves a lat
out of a total of 159,270. The total outlay to date is 115 lakhs ofprzpp]tae:wn’l‘(l)i 41‘%;?1(1)2

main ends 1 ; :
ton. § in a sewage farm of 115 acres of which 50 to 60 acres are under sewage irriga-

-~ At Poona the works are in pro imi 1

. ’ A gress and are somewhat similar to those at Ahmeda-
Z?gib The sewage is proposed tc be treated in a septic tank. ‘Interesting -experimen?s
3397-0%1(?g A.clonducted'by an officer specially deputed for the purpose and a sum of
®27;000- will be allotted for the expenditure required. =~ The experimental sewage

installation is on a- fairly 1 ; : R .
it are generally as followz: irge scale and the objects which it is hoped to attain from

) to asst(;i;tgéﬁsfhe optimum period of stay in a sebptic tank for sewages of various
() to ascertain if thi ; .
o eéﬂi ! %"Eﬁh %1&{%&1’3:5;%?fgeri‘i?ﬁg“t’i‘ifﬁ?’orbi'ofl’(ffdéfs,°“fer
N (;}1{1? 3§gegf§i];:;eintly dealt with b} (%%r(e%ntng;ﬁ; :)I% Elllfe:?;l; .Iifftlii?;l ‘:xhllt(il}i
O atmont s i e e e e gt and dhe methods

) e) to tai : : .- . cr - .
( ) o :gssﬁgtzxiz)lis]'mw far skilled supervision can be dispensed with in small in-

ALL-INDIA SANITARY CONFERENCE. 63

Tt is expected that the results of these experiments which is the first of 1ts kind in
India and which will give reliable data for the designing and efficient working of in-
stallations for the disposal of sewage by the bacterial method in this country in future
will become available before December 1912.

10. The duties of the Sanitary Engineer have so far been that of a consulting
officer ; lie has only two large sanitary works under his direct supervision. . The Pandhar-
pur water-works and the Poona drainage and water-supply (improvements).

In addition to inspections, responding to consultations and preparing plans and
estimates for important sanitary projects it 1s scarcely possible for the Sanitary Engineer
to undertake the execution of works also. As calls increase it will be necessary to ade-
quately increase his establishment to enable him to get up projects quickly and judg-
ing from the present experience of the amount of work he has to get through it is likely
that the Sanitary Engineer will ever remain as a consulting officer. Works are neces-
sarily conducted by Executive Engineers in charge of districts. Ordinarily Executive
Engineers may not experience much difficulty in carrying out small sanitary schemes
from designs and specifications furnished by the Sanitary Engineer, but it 1s the execu-
tion of details in both water-supply and sewerage works that success of the schemes
depends, and the necessity of having such works executed under special expert super-

vision may soon become apparent.
| | N. BELVADI,
Sanitary Engineer to Government, Bombay.
Pooxna; 3
The 6th November 1911.

"u2
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- STATEMENT No. 1.
Sanitary Works executed.
Total o
No. Name of works. expenditure REexmarks,
incurred. g
R
Norruerxy Division.
1 | Ahmedabad water-supply 8,95,166
2 | Surat do. 9,97,229
3 | Rander do. 1,36,000
4 | Thana do. . . . 85,165
5 | Bhivandi do. 35,054
6. | Ahmedabad drainage 14,20,000
CeNTRAL Division.
| 7 | Poona City pipe distribution . 3,15,321
8 | Sholapur water-supply ‘2,17 ,184
9 | Ahmednagar do. 1,19,381
10 | Pandharpur do. 2,35,000
11 | Dhulia - do. 4,17,000
12 | Jalgaon o 1,70,807
SoUTHERN DIvision.
13 | Satara water-supply . -3,69,000
14 | Hbli  do, 4,88,666
15 { Pen- do. 30,565
S,
16 | Karachi water-supply | 17,29,677
17 | Hyderabad do. 4,50,000
18 | Sukkur ~ do. . . - 3,738,735
19 | Karachi drainage including farm 11,50,000

'

- Poona ;

The 6th N ovember 1911.

N. BELVADI,
Sam'tqry Engineer to Government, Bombay.
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STATEMENT No. II.

Sanitary Works in progress.

o Name of work. oot | gt
R R
1 | Sassoon Hospital sanitary improvement\s . . . 13,798 13,798
2 Ahmedabad water-supply improvements . . . . 1,75,113
3 | Ahmedabad sanitary improvements . . . . . - 50,000
4 | Pandharpur water-supply works improvements . . . 4,28,042 4,27,745
6 | Pandharpur drainage . . . . . . | . . 2,00,659

6 | Improvements to Hubli water-works . . . . . 5,48,189 1,99,3517

7 | Dharwar water-works . . - . . . . . 3,35,473 81,065

8 Nasik water-works . | . . . . . . . 4,15,852 2,65,852

9 | Improvements to Sholapur water-works . . .. 3,16,427 45,000
10 | Improvements to Hyderabad water-works . . . . 2,95,888 58,000
11 | Bijapur water-works . . . . . . . . 4,26,000 2,00,000
B | | S 16,750

12 | Ratnagiri water-supply . . . . . . . 46,500 l 15,000
13 | Roha Ashtami Watey-supply . . . . . . 15,750 6,167

* 14 | Aden water-works . . . . . . . . ' . 50,000
15 | Poona water-supply and drainage ° . . . . . 17,42,023 3,25,000
16 | Bhusawal drainage . . . . . P . .. 20,820
17 | Gogha water-supply . . . . . . . . 3,535 1,767
18 | Kurla drainage . . . . . . . . . 48,000 24,000
19 | Sanitary improvements to Surat . . . . . .. 50,000
26 Sanitary improvements to Ahmedabad . .o . .. 50,000
'21 | Sanitary improvemeﬁts to Belgaum . . . . . 4 53,022
22 | Sanitary impfovements to Hubli . . . . . . 50,000

) N. BELVADI,
Sanitary Engineer to Government, Bombey,
Poona ;
' The 6tk November 1911,
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APPENDIX 3.

OPENING UP OI' CONGESTED AREAS.

With Rules for netw Town Extension Sites and Buildings.

Under section 180 of the Madras District Municipalities Act every. person wishing
to construct a building must submit (a) a statement showing the dimensions of the
building and the levels at which it is intended to lay the foundation and lowest floor, and
() a statement shewing the means of ventilation and drainage and the privies which it is
intended to provide. : _ : L : :

No type design is insisted on and the result is that the owner builds the house
according to his own plan which the Municipal Council, as long as it satisfies (a) and
(b) of this section, approve of, or if after six weeks the license is not granted the appli-

cant may proceed to construct the building. Under this Act the Municipal Council has

no power to enforce its ruling.

This office has 1ssued the attached rules for the guidance of Chairmen of Municipal
Councils in laying out of new sites for buildings. These are now under the consideration
of the local Government. : o : o o

The Sanitary Engineer has drawn up a plan for a cheap native house (type design).
A further improvement is under consideration to make the house rat proof. This I
consider is very necessary especially in localities where congested areas are receiving
attention on account of the outbreak of plague and where new town sites are being laid
out to provide accommodation for the people who have been compelled to vacate their
houses. The Sanitary Board has issued a type design for town extension.

No provision exists in the Act as it stands for improving already constructed

houses, e.g., if an entrance to a backyard for cleansing purposes is required there is no
legal power to compel the owner to do this.

W. A. JUSTICE, Captain, 1.M.S.

POINTS TO BE OBSERVED IN LAYING OUT TOWN EXTENSION SITES
AND THE PLOTTING AND CONSTRUCTION OF HOTUSES.

In laying out a site into house plots the following points should receive attention:—

(1) Roads and streets should be marked out on the site and as far as possible they
should be made to run straight crossing one another at right angles. The
main roads should be 36’ in width exclusive of lateral drains which should
be 2}/x2/. The secondary streets should be 24/ in width exclusive of
lateral dralps which should be 2x 1Y. The roads should be metalled all
over from side to side not merely in the centre. o

() Conservancy lanes 8’ to 10/ in width should: be formed along the backs of
houses to enable the conservancy carts and scavengers to enter for the pur-
pose of cleansing backyards of houses and for laying of drainage pipes in

the. event of the town being ultimately provided with under-ground
drainage. »

(3) Impervious U shaped storm water drains without joi ided i
P joints should be provided in
streets. They ‘should not on any account be rectangular. %)f built of

Cuddapah slab their joints should be well cemented. The sides of the
drain sloping to a U shaped bottom should be made of cement.

(4 Storm water drains along streets should be at a distance of 3/ from the outside

tront of house blocks
{5) Open masonry U shaped drains 11/ x 1/ should be provided on both sides of the

conservancy lanes.
(6) The formation of roads, streets and drains m o for
) r , ¢ must form part of the scheme fo
laying out the site and should be taken in hand along with the execution o?

the scheme instead of deferring it to a futu d i :
: ; t t
which may mean anything or gothing. re dato untl fm,lds are available

(7) Suitable places for the constructi . .
set apart for the purpo ;si. ruction of pubhc-;;latrlne‘s.shguldVbe ‘selected and

8) Where there i i S 8¢
(8) iigeoflfx}:lllss, no piped water-supply, places should bé selected for the sink-

i 1
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(9) The site should be plotted giving size for house sites to be sold by auction.
The width of the house sites should be 45’ and the length 60/ as a rule
subject to alteration in particular cases. These plots should be sold under
certain conditions which shall be definitely stated on the sale deed binding
thoe buyer to carry them out under penalty of the sale being cancelled if the
conditions are infringed.

-{10) The purchasers of the building sites shall build their houses within one year

of their purchase, otherwise they will forfeit their right to property with-
out any compensation unless the Municipal Council thinks of granting
them a fresh period considering the circumstances of each case.

(11) The sub-division of plots and the erection of more than one house in each plot
should be forbidden.

(12) Houses should be constructed with frontage facing the roads and streets.

(13) The construction of back to back houses should be strictly prohibited. The
formation of conservancy lanes as stated in (2) will prevent this. '

(14) No thatched houses or out-liouse shall, under any circumstances, be allowed
to be built.

(15) The main walls of the house shall not be less than 10’ high. The eaves must
not be less than 8 above the plinth.

(16) The house shall be built on a basement of at least 2/ from the ground. Wher-
ever possible the basement should be masonry or of some rat proof material.

(17) The backyards of houses shall be provided with a gateway for municipal
officers to inspect the same and for the entry of the sweeper when necessary.

(18) The backyards should be provided with a suitable impervious bathing plat-
form for the inmates of the house. Each house shall be provided with a
latrine of a standard pattern supplied by the municipal office. A plan of
a. cheap house latrine can be obtained on application to the Sanitary
Engineer. The nightsoil must be capable of removal by way of the lane
at the back of the house.

((19) All the sullage and bath water of the house should be drained towards the
backyard. It should pass through the wall into the municipal drain con-
structed in the lane behind the house. It should not be let into the storm
water drain in front of the house.

(20) Before any house is built a plan of it must be submitted to the Council for
scrutiny and sanction for each building and unless the Council’s sanction
is obtained for the plan no house is to be commenced.

(21). Each house must be sufficiently ventiiated by providing suitable windows in

each room.

22) All cattle yards should be flagged and properly drained.

23) The compound of houses should be enclosed with pucca walls.

24) A stringent requirement should provide that no buyer shall remove soil from

his plot for building or any other purpose.

(25) Parties wishing to purchase house sites should agree to these rules before
possession of the land is given. :

(
(
(

W. A. JUSTICE, Captain, I1.)L.S.
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APPENDIX 4.

SHORT NOTE ON TOWN-PLANNING IN SALSETTE ISLAND

The Bombay Government propose to introduce short i
%?tvzlizl)pmigtthe B(imba.y suburbs in Salsette Island which ;gjgngol‘g;{}lanﬁmgh o fpr
Def usr 0OS own(ipﬂz;nnmg schemes are being worked out by a special ‘oﬁiZerr:l etn((l)ﬂh.
Ant Pth g)L:xa:;dik e mithod being followed 1s similar to that contained in theé) l(l}e or
sity,of o uex Adl gfs:, 1W o(sle JPrincipal virtues lie in obviating as far as possible ti obee.
iy of 1o g capital and 1n providing for the redistribution of existi o 28 o

ender them more suitable for building purposes. existing plots so as to

The method briefly described is as follows:—

All rs . .
laxllinvaltrlét]nuitile% af;:a b_GI(Illg planned is pooled and the local authority takes all
jond required & r rtoa s, markets and other public sites and the ?’eﬁl;?s'd
jand Is divid ]]u’lcto suitable building plots and allotted to the ori n'ufg
proport'i s f.h otted plots are distributed, as far as possible, in the Sameo
Ploportion 2 f:fongmal ownership. The main portions of the 'llsztl’:?((la
so as to re(Il)ﬁ::: bdigs";lzf: POSSI‘:)Ie’fm o al o
: ' d ements of existing holdings t ini
ri
p]%ilstsa I111(1i gleo tolflgmal plots are trapsferreg, wheregpossoibzlle mtlomtlll:: I:l.lot?g
A oo sgigase;s are extinguished by cash compensati’on or other "ce
ronds Spepses inc in al to re-distribution and all costs of constru“t%he.
osv and. s 1 are met by the levy of a dev
o2 t}?(;sslcrlll e};gpor{}ﬁn go the md}v1du‘al beneﬁts‘yderivede ffi‘lggniirétot ajr:tl? on
o iome. 11 e benefit derived is found by estimating the uIl)l 103
oot ot © ace Jcng to each holding on completion of the schem ear’i‘lle
fotimate is lal ea 01 a }fertam amount of error, but, where the ricee.f 1 l(13
| 5 ot o g1, a slight error will not affect very materiall § kets o
- b ders. Ty ally the pockets of
<. The meth i ' i
g (())r Si?gﬁeafssgrlbig may be applied to large or small schemes and {
or Sron ] areas. can be applied to the construction of a single roa((i)
and 1t may e e Hed—z:rrangement of plots neighbouring an existif road
required Tor pubIIi)c 0a large area for the purpose of acquirin a%l Jand
foran ey Public purposes. The method has been worked outgo e
Barods ad Ooront OII;% igulzgelglr‘g;le a{c) Santa Cr}lz, a suburb on the Br:nggla)gf
fclrni(li)u{jci(s);hi?epi%cs bf}in tentativel.g ;ra(:xl'lrt }13) r::}}es o e Fort, Bombay,
; ¢ s, the construction of isi
ark, str n of roads and pro
Ereation g;s()}:;elilsaryrij }? municipal office, schools, a%ol‘iréimsl’zagifo land(sl o
. e individual cost in most cases in land andncailllx foa;' zfﬁ

I es I)elleiits 1 eStl ate t b
0 e under 30 per cent. Of the Iesent unde;elop

road, can b i 1
e carried out, in a year and the whole development tax can be

at once levied from all h
olders, but for g | ;
may elapse before all constructional worl?s :ig ecs;};?t%dw:e;;:?me )fie?}fs
s on o e

ta‘( Ileed ()1117 he ]equl]ed ||()|[[ owners ll‘ 'll”se “’(HLS Wll UII "la‘ellal]?
-
‘ u 11 1

E. G. TURNER, 7.0.S.,

Special Officer, Salsetie Building Sites.

e same position as the original plots -

. whben valued without reference to future developments,

ich provides for the re-dis- -

such as the construction of a single

" of the allotted plots bear inter se
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APPENDIX 5.

NOTE ON REDISTRIBUTION OF PLOTS AND CALCULATION OF DEVELOP-
MENT TAX IN TOWN-PLANNING SCHEMES. :

© « Redistribution ”’ may be defined as the pooling of. plots of land belonging to
difterent owners and the allotment to them, after making provision for lands required
by the local authority, of plots reconstituted in more convenient form for building

sites. :

The reconstituted or ailoited plots will all be provided with access on roads, either
existing or proposed. The area for allotment of plots will be the original area included
in the scheme diminished by the land taken for roads and other public purposes, so that,
in general, the allotted plots will be of smaller area than their corresponding original
plots. When roads are actually constructed an allotted plot will increase. in value, and
the amount of such increase measures the ‘ unearned increment,” from which the costs
of construction and other expenses of a scheme should be defrayed. The difference in
value at any particular instant—such as at the date of a notification—between an origin-
al plot and its corresponding allotted plot, valued without reference to future improve-
ments contemplated in a development scheme, represents a material contribution in land
by the plot holder of which account must be taken in caléulating the dues leviable. 1f
the allotted plot as so valued is of less value than the corresponding original plot, the
plot holder must be given credit for the difference, and if of greater value, then the plot
holder must be debited with the difference. In this way, credit is given for the value of
any land taken from an original plot; and debit is made for the value of any land added
to it. No cash on this account passes between the holder and the local authority, but
debit and credit are made against the holder’s contribution for constructional and other
expenses of the scheme. A holder’s contribution share should be proportional to the
amount of his ¢ unearned increment’ i.e., to the difference in values of his allotted plot,
and when valued on the assump-
tion that the scheme has been completed. The former may be called the ¢ undeveloped ’
value and the latter the  developed * value of the allotted plot. The developed value is
only an estimate, it is true, but any slight error in the estimate will not affect a holder’s
pocket very materially unless the price of land is very high. The expenses of a scheme
must include the nett total difference in value between all the original plots and the
undeveloped values of all the allotted plots, for this difference represents an immediate
and material contribution in land to the scheme by the bolders and its value should be
shared by all in proportion to their ‘ unearned ’ increments.

9. The above method of calculating the contribution share is absolutely independent
of the system on which the reconstituted plots are allotted; for every holder is given full
credit for the present value of the land taken from him. -

The German Act (Lex Adikes) lays down t
possible in proportion to original ownership.

1t the proportion refers to relative areas

plots, that is to say many of the allotted plots . ; :
portions of their corresponding original plots, and if the proportion refers to relative
values it is often a hopeless puzzle to arrange so that the developed values of the majority
anything like the same ratios as the values of the

Only in a homogeneous tract of undeveloped land is
e as far as possible either

there is necessarily a large displacement of
cannot be in the same position as the main

original plots bear to one another. G Dgene
there a chance of successfully allotting plots bearing inter s
given proportional areas or given proportional values.

For a successtul redistribution the main portions of the allotted plots should be
generally in the same positions as the main portions of thetr .corresporndmg original plots
or in other‘words plois should be displaced as little as possible. W hole plots included
in land required for roads and other public purposes must be displaced, but other plots
should keep their position as far as possible. No hard and fast rule need be laid down

for the way in which the reconstituted plots should be allotted, but the allotment should
be made in consultation with the holders and should be approved either by the holders of
the major portion of the area considered or by a controlling authority or by bot.h. .

3. Simple ezample showing the above method for calculating the contribution share.

~

hat plots should be allotted as far as .
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Thrée plots X, Y, Z are to be develope(_l by the construction of a road’costing 900
rupees, the costs of preparing the scheme being 100 rupees: ‘

VALUE OF ALLOTTED FLOT. Unecarned = {Difference hetween
Plot. '] Value of original increment columns
: plot. Undeveloped. Developed. 4+—3. 3&3.
1 2 3 4 b . 6
R R R R R
X 100 80 - - 200 120 —20
Y 200 260 600 350 &0
Z 300 250 350 100 —50
ToTAL . 600 580 1,180 570 —20

To find the dues leviable upon X, eredit must be given for R20 (column 2—column
3) and it must bear in proportion to its unesrned increment (column 5) a share of the
total expenses £1,000, and also a-share of the nett difference between the values of the

original and undeveloped allotted plots, i.e., R20 (column 6). That is to say the con-
tribution leviable on X is— i s

R
N+ OO+ . . . . .. . = 19474
In the same way Y’s share is—
+ 50 + g?—g x 1,020 , . . . . . . =676'32
and Z’s share is— .
— 50 + égg X 1,020 . . . . S . . =12895
‘ ToTaL . 1650——

————

4. Development taz.—Instead of levying the full contribution at once from each
holder, the whole sum required for ‘expenses can be borrowed and a percentage of each
holder’s contribution levied annually sufficient to pay interest and sinking fund charges
on the loan. This percentage of contribution is the development taz. In small schemes
where all constructional works are likely to be completed within a year, the full develop-
ment tax can be levied simultaneously from all holders, but in larger schemes where
constructional works are likely to take some time to complete, then it will only be neces-
sary to meet in each year the sum required for works to be undertaken in that year. In
this case a portion only of the development tax need be levied on those allotted plots
which have not materially benefited by the works already constructed. 7o take. a con-
crete ezample :—Suppose there are 100 plots and the total expenses are 50,000 rupees
of which 10,000 rupees must be met at once and 40,000 rupees are for new roads.
Then the full development tax is found by distributing the 50,000 rupees amongst all
allotted plots in the proper proportion. But if it be only possible to construct roads
each monsoon, to the extent of 10,000 rupees the scheme will take 4 years to complete
and there is no need to raise more than 10,000 each year for new roads. The 10,000
rupees to be met at once can be obtained by levying th full development tax on all
allotted plots, and the 10,000 rupees required annually for new roads can be obtained
" by levying the full tax upon those allotted plots which front the roads constructed during
the year. If the full tax levied upon such frontage plots is not sufficient to raise the
10,000 rupees required, the general tax of sth can be increased and if the full tax on
frontage plots exceeds the 10,000 rupees required then the requisite proportion of the
full tax need only bé levied on the frontage plots, the levy of the difference being
deferred until it is required. Even whils paying the }th development tax the holders
are distinetly benefited, for they will all possess saleable plots suifable for building and

upon which building will be allowed and will all have proper access to their plots over
public land. '

5. Compcnsatz:on by debentures.—It may happen that a holder’s share of expenses
is less than the difference in value between bis original and undeveloped allotted plot
or.in other words is less than the value of his contribution in land.  In such a case
instead of paying a development tax to the local authority the holder will have to be
compensated.  He can either be paid cash down, or be given a debenture guaranteeing
him interest and sinking fund charges on the amount to be paid to him. The issue of
such a debenture will reduce the capital to be raised in the open market. Tull security,

however, is present whether compensation is paid to such a holder either in cash or by
debenture. ‘ ;
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Z.rample.—~The contribution leviable from A, B, C, D are as follows:—

R

e e . 500

% oL 600

c .o . ey 300

D .. L. 300
1,000 nett.

is compensated at once, a capital of R1,300 will have to be raised on the
rlltf (())flihgoauf)ounts due from A, B, D. IfCis compensateq by debenture_a oqu 1,000
S~ecuees);apital would have to be raised in the open market, gmd interest and sinking fund
;ll;'}:rges would be collected from A, B, D as before on ®1,300 by means of a development
fox- ' i i d some persons
t 1 payment by debentures is capable of extension, and some p
woulgh?)ogisb?;'n I(J)reflérybeing gaid by a saleable debenture ensuring steady interest,
i ' i id cash down.
mstegd Iorfct')c(i}(lzxrlz%ep;lf tazation.—The development tax should be fixed for each allotted
lot éo that when a plot is sold a purchaser will know ex.aqtly with what taxes the plot
iI1 burdened. Some holders may have several separate original plots and it may not be
hossible to allot a separate plot for each original plot. In such a case the total contribu-
gion‘ of the holder can be calculated and distributed over his allotted plots in proportion
heir unearned increments. o ' :
© tl%l;al;nple.——A holder has plots of the fol]owmgs’value i—

Value of original p]‘;t. Undgg%{l‘)l‘c%?egaluel De‘;eg Eﬁﬁtﬁue Unearned increment, 3—2.
1 2 3 4
R ) R R ’A _ R
1,000 S 2000 3,000 1,000
2,006- 4,000 _ 7,000 ‘ 3,000
3,000 2,000 : 5,000 3,000

o holder's oontribution s 27 it wi ivi the allotted
’ tribution is R700 then it will be divided amongst !
plotélifnt‘:llfe lll)zlo(i)egr:iocrf I(l)fr%l,(]OO: 3,000 : 3,000, i.e., the burden on the plots will be ®100,
£300 and R300 respectively.

7. Formula for calculating contribution share:—

Let

8, = Value of original plot.
a = Undeveloped value of allotted plot.

A = Devcloped value of allotted plot. )
X= ConstruI::tionul and all expenses of the scheme debitable to holders other than the nett compen
sation to be credited to holders for land surrendered, (Vide para. l1.)

The holder’s contribution share is equal to—

(a —~ a,) +AEA:;3;L[X + E(a, — 3)]

where E is a symbol representing the sum total of the quantities of the type to which

it is joi racti X + Bls, = ) ine g portion of the second member
1t is joined. The fraction r = Fa forming a p

. 1 stant
of the expression is easily calculated for any particular sche?e%h?m}r;iggzlnﬁyc% then
in calculating the share of each and every holdel;. If we denote ths e o holder is given
the share is gqual to(a —a,) + KE(A— a) which simply means F aa‘s the propertion
credit for the present value of the land he surrenders (3—30)’1 a}lh P ey The nett total
X of his unearned increment (A—a) towards the expenses ?f t ietbe em .thfxt is to say, if
of all contributions is equal to X. If 4 and a are proportional to 1?0’1"0 o}tionnl " éhe
the developed and undeveloped values of an allotted _plot are 1:?ac 1pt gc)he e of the
value of the original plot then the contribution share is propl(irtilonal t(; e e o i 1o
original plot, and if these proportions obtain in respect of all lfepxlo therefore, such as
need to va,lu:a the allotted plots as undeveloped. In a sma sch n eé n- eret T iinal
the construction of a small accommodation road where it mayl aPlp n they all increase
plots are reduced at once in value in the same proportion, anc t‘lv 1€ ﬁtri%fltion shares
n value in the same proportion on coleetmﬂ of the SChel}l;e’ d'lf;'3 :eonces between the
can be found by dividing up espenses 1n proportion to the diffe
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developed values of the allotted plots and the values of their corresponding original
plots. ' ,

8. Practical application of this method of allotting plots and calculating the de-
velopment tax has been made tentatively on paper to a large partially developed area,
about one square mile at Santa Cruz, a sub.urb of Bombay. 'ljhls sgheme comprises
the acquisition and construction of about 3 miles of roads of varying widths and 1 mile
of sweepers passages 10 feet wide. The public sites for acquisition comprise those for—

a Park.
Municipal Office,
Dispensary,
Girls’ and Boys’ Schools,
Police station,
Market,
Lawn Tennis ground,
- Dharmshalla,

and the existing roads are widened where necessary. After allowing for possible local
tund and Government grants the nett total cost of the scheme to be met by holders is
estimated at R1,50,000. The capital to be raised is calculated at R1,52,000, the extra
R2,000 representing compensation to be paid to those holders whose contribution in
land is greater than their share of expenses (vide para. 5 above). The construction
of roads will probably take five years to complete, and the initial expenses can be
met and road construction started by the levy of 12 per cent. only of the full develop-
ment tax. A holder’s full contribution in land and cash together is found to be about
3rd or less of the present value of his original plot, and the ratio of such contribution
to the increase in the value of his holding, i.e., to the difference between the developed
value of his allotted plot and the value of his original plot, is found not to exceed 60
per cent. In most cases it is much less.

9. In conclusion it must be stated that the method of calculation described in this
note has not yet been sanctioned. A Town-planning Bill has not yet been brought
forward in the Bombay Legislative Council. Many methods of calculation have been
tried on paper, but the method above described is the one which in my humble opinion
1s practical, and provides an absolutely equitable system of distributing expenses.

E. G. TURNER, 1.C.5.,
Special Officer, Salsette Building Sites.
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APPENDIX 6.

TOWN-PLANNING, ;
I may think that there 1s one direction in which the functions of municipaiities
might most usefully be extended, which has
not been touched on by the Decentralisation
Commission—and this is by giving them power to frame and carry out town-planning
schemes for growing towns. .

In no direction is there room for substantial advance in dealing with the problems
of sanitation comparable with this. All large towns of which I have had experience afe
hemmed in by insanitary. quarters which have been allowed to grow up with no attempt
at control, and which are very cften the starting grounds for plague. Cawnpore is an
instance of what ought not to be done. There the land which should have been ear-

Town-planning,

_ marked for the extension of the town has been cut up by endless brickfields, with the

result that a huge population is crammed into an altogether inadequate space. Control
of town development is essential alike in the interests of Government or the local autho-
rity, of the ordinary residents and of landowners. In the interests of Government or
the local authority so that it may not be necessary in future to pay enormous sums for
the main lines of communications and open spaces. And in the interests of landowners
because the present want of system leads to an enormous divergence of values between
land sites where the land may fetch almost any price, and land in the immediate
neighbourhood which has only an agricultural value; whereas a well considered scheme
of town-planning would distribute values, prevent the piling up of monopoly values in
the centre and spread the population and rise of rents over a larger circle.

I would submit that what is required is a Town-planuing Act applicable to any area
in which it may be desirable to control and regulate the expansioa of a growing town.
A Town-planning Bill is already under consideration in Bombay and legislation on.
similar lines' was advocated for the United Provinces by the Sanitary Conference which
included among its members many representative Indian gentlemen. A great deal of
experience has been gained lately in western countries which should guide the lineson
which advance can be made, and particularly in Germany and Sweden and lately in
England.

The general principle of a town-planning scheme is that a scheme is prepared for a
given area, distributing the land with which it is concerned to such and such uses, that
this scheme is notified and discussed and settled, and that after it is settled owners are
bound to conform to it.

The following suggestions follow in the maip the lines on which it is proposed to
legislate in Bombay, and the proposals of the Sanitary Conference.
A local authority would be constituted for an area in which any land is, or is likely
to be used for building purposes. This body
In Germany a period of 30 years ahesd is taken njoht either be the Municipal Council (as is
for thie, proposed in Bombay) or the council plus repre-
sentatives of Government, the landowners and other persons interested. There are
strong reasons for constituting a special body to deal with these schemes. A municipal
body should be adequately represented, but this could be insured by the local Govern-
ment. The commission themselves recommend in certain cases the co-operation of out-
side interests on sub-committees. Otherwise the co-operation of landowners and of all
interested-should be ensured by frequent conferences at every stage of the scheme. This"
is the plan adopted in England (under regulations prescribed by the local Government
Board) and proposed in Bombay. . ) o
The local authority would be subject to the controlling authority, which would
presumably, at any rate until experience had been gained, be the local Governmgn:. )
i a scheme for the area, either ipso motu or at tha
he loeal authority would frame l}equisition of the inhabitants or of* the local
* Power to require a local body to frame oradopt  gyuthority.  The fullest publicity should be
?ni?}:,eg‘e 1;g1v.cn An Enfil'and to the local Govern- given to the scheme at every stage: and‘l.n
087 (vide Appendix 4) particular notice served ou every owner. This
agdin is secured in England by regulations framed by the Board. (In England land-
owners have power themselves to frame and propose a scheme, and if the local authority
fail without due cause to adopt it, they may be compelled to do so after public enquiry
by the Board’) o o
The scheme when completed would be submitted o the controlling authority which

might approve, modify or reject: it. o

.
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Full provision for hearing parties interested should ‘be ma'de: oh
‘ ring at each stage.
‘England before the scheme is finally approved by the local Government Board Eotice(lt’:;
:n}t}entmn totdl()) si) %ubstfbe palblliszléed; and on due objection by any person interested the
scheme must be laid before both Houses of Parliament £ i i
by an address of either House.) nt for 90 days, and may be rsjected
~ After approval the scheme would be notified, and all sub yuildi
in contravention thereof absolutely prohibited. , il subsequent ngldlngs or works
Each scheme would provide for the construction of roads and pmunicati
! ) i f ros communics
c?nstruct}on and alteration of bridges, etc., the plotting out of laad asu{)lflci'll(tlli(r)lns,sittlfl:e
whether mteuded]for buzld)_ng‘ in the immediate future or not; the reservation of lagnd fuf'
open spaces, gardens, recreation grounds, schools, markets and public buildings of all
:?rtsd ; drlamage, lighting and water-supply; the rates of assessment and the incidence of
“the 'iYe opment tax on building sites and other lands; redistribution of sites, and com-
pentsa‘ l;onA payable to persons whose property is injuriously affected by the scheme and an
{:)on ribution payable by owners on account of increase in value of their property ca );
v expenditure of public money in the operation of the scheme. Porly cause

* In the first instance the work of develo
| pment would be financed by los
?gtil:}esgizrl:eeds ofl :;.) dqulolﬁment }tlax; this tax would be assessed on allylar?(rigsirfglcl‘:(;zg
1 me, and be leviable at the expiration of a prescribed period after
tion of the scheme. The levy of the tax on any land inel o the b e
. . y ded in the-scl i
deferred by the local authority, with the co Yt of the ing authomty S
: M v, nsent of the controlling authorit i
would provide for the case of occu ‘ishi i 8 altural Loldinge,
: pants wishing to preserve their agricultural i
as such, intact, and to avoid pa i " ol e sxclusion e
, s ) yment of increased charges, provided tl i
such land does not vitiate the general planni f B hith the majanies of om of
e an oes nof vitiate the gener th}; ing of an area which the majority of owners
| 8 . tax would be fixed by th ity wi
reference to the total cost of {he scheme and probable enhancegxenteoiosziutuslfl (grl(t)ye;‘tlig;
included in each scheme. The local aut}l)mrity

These are the Bombay propcsals.
would be given power to borrow under the

- Local Authorities Loan Act, 1879.

Af Beats
g on gfiynf:;fjlciglfﬁl_ Ofi 1fhe seheme power would be taken to absolutely prohibit build-
suoh conditions as n ! e area except in accordance with an approved plan and und
person erects or(‘br(l;e*ga(; | -l?uﬂdmg as may be imposed by the local authority. If 'zuf i
the scheme, the lgca;e:u:h‘;rlitfl ;I;]y b(;uldmg within a nofified area after notification oyf
from the person in fault. y may demolish without compensation, recovering the cost

Power i :

and redistri‘l:?l?e}dafiirg:lvfln subject to t}.l e consent of the controliing authority to pool
owners who wish to d veluc'ﬂng lands for roads and open spaces all land ofydiﬁ'efent
sell the land as at reze f;pd.jmq‘ sell or build on their agricultural lands, but cannot
plan.  Such redistrilk)) etu.en '1str1buted i plots suitable for building on the a );‘0\'(3(1
. agreed. This is on t}ll llo-n would be made if the owners ¢ more than half tll;g lots
" pensation in vash b eeX ;lnes of the German Lex adiles, the ohject heing to avoid E‘)OIII-
small owners. They enc z{mg? of lands and te facilitate agreement between numerous
Sith the pasiies con% erz(x1 principle followed is to plan large areas in close consultati
future minicival urerone ) a%d to take free up to a fixed limit the land required. f(())n'
blocks tc the grigil;alpoiis]'ers llf‘-m:‘gIIlJillI(liln‘;ghil:ﬁlihiS rocistributed in spitabl:al buildin{;
area, h : e e e owners receive, o ;
a very zi‘)se;vgrﬁﬁ?d); Ifnhiilflcf]? \lalue, and the rates of the fuilure muni?:lzggicilg si:llszrv;:ll
. profit from the enhanced valﬁe ((),st tl}?(; g:;::;_fe? of land to the municipality eiceeded the

by reduction or remission of the developmeiﬁ;!;‘g’xpfg‘}:&rlt){ré compensailon wouid be made

Planning building plots on land with diversi ‘
. r ~with diversified ownership (; 't i
i o s e
Jnd | < I ority to make agreements wi e :
o tehxes K)cznﬁl‘e aegnr:;nilents ’\.x'?'th one another is to be regu{lzated Elllltigerwtl}ﬁt f(())‘:ul'l:}fs ilm((ll (l)f
e At | {Ogn- la.n prowllsllons prescribed by the local Government Board SIc leG'ru :
NG poz‘xv :mig as been an accomplished fact since 1875 it has l.)eennfoufl{i
vould prchabrs bepnffe:;i ’o POOII and redlstrlbutfa such land, and nothing short of thi
e majorft of‘f 11(11 ndia. The provision that redistribution should onl i)ls
Aot Plannin musg of dan owners so decide is incorporated in the proposed Bonlrbqe
e majories mpat be one with care so as to avoid unnecessary redistribution b‘%
puTposes amd ol planning must be postponed, and with it ail sales for buildi y
g until they change their minds. This may temporaorrilyu;et'llgg

development, but
schemes. obstacles Sho“_ld be overcome hy the due publication of provisional

.- Compulso :
_ - powers isiti i
miniva . orypexllj e Sofo :t:)(}ﬁ;llglt;%g w};ould be given for land -required for main com
nicati pen ; jects or works of i ‘ i
quiritg b reaemabir ™ - j orks of a public nature, a
easonable amount of frontage on the lines of main co;nmu;ni‘c:;iioill: i fgl(; vor
on the . wer

e hQ S\]g estidn‘ B g a nd ¢ ) /W» . T
. l g S as tO & d(,’\_e] !pmeﬂt ta.x b nd the iJO ér "to be iaken to redishﬂmte P Opefties are ta.k en
- 1 3

from a note by Mr, M - :
this subject. ¥y e Mead, who was deputed on spécial duty by the Bombay Government } ti th
n connection wi

‘increase).

.
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should also be given*io acquire compulsorily the land of recalcitrant owners refusing to
build on, or to let or sell for building purposes land urgently required for the develop-

ment scheme.

- In England in the Bill as originally brought in it was proposad that if compensa-
tion were payable to any person on account of injury caused to his property by the
operation of the scheme, the whole of this might be recovered if at the same time other
property of the same owner had been increased in value (up to the amount of such
This was subsequently modified and extended, and under the Bill as passed
the local authority is entitled within a limit of time to recover one half of the increase in
value in any property caused by the operation of the scheme. The arguments against
this somewhat stringent enactment will be found in Appendix A in which I have given
the main proposals of the English Bill. This particular clause goes beyond the conclusion
reached by the committee on Town Sites—thal the local authority iz entitled to a share
in that portion of the increase in values which has clearly been caused by the expendi-
ture of public money. Obviously the rise in valie might be brought about mainly by
private expenditure on sewers, roads and buildings, and the local authority by the mere
automatic introduction of a scheme would benefit to the extent of one half. (The whole
was originally proposed, but a compromise was reached on the lines indicated.)

The acquisition of frontages on the main roads would, on the other hand, afford a
simple and automatic means of enabling the local authority to share in the rise of values
caused clearly by the expenditure of public funds, and it would materially decrease the
cost of a scheme and the consequent burden on the rates.

With regard to the proposed development tax, municipal bodies are already em-

owered to levy a tax on houses and lands. It is but just that the owner should be
taxed for the development of areas, cousequent on which his property will be largely
increased in value. The rise in rates of agricultural rents within and immediately
adjoining municipal areas has rendered the ownership of such land so profitable that it
is becoming increasingly difficult and expensive to obtain sites for buildiag purposes,
and anything which tends to restrict the supply of building sites round great cities is in
itself a serious evil. The great mass of the middle classes in Indian citles are every-
where showing a desire for improved dwelling houses and sanitary couditions, but under
existing circumstances it is almost impossible for them to obtain the facilities they
require.
L. C. PORTER, I.C.5,

Secretary to the Government of India,

Department of Education, -

The 11th May 1911.

The English Act.
: The town-plahning part of the Housing and Town-planning Act is contained in
soctions 54—67 with schedules 3, 4 and 5.
The following is an outline of the main provisions:—
The local authorities who will administer th
Council,
* Schemes may be prepar
authorities, or proposed by al
owners [64 (2)].
The Board may const

one local body. [Section 59 (3)-] _
Local authorities can do little or nothing at any st

local Government Board, and runnidng _tll;rough the whol
is the question as to how that Board will gi¥ v
provisiqons special provisions and interpretations of the particular clauses.

Thus before a scheme can be prepared at all the 10@:11 authority
local Government Board that there is a primd facie case

Section 54 ().
[Ber &Qrslchenge)n:}ay be revoked by the local Government
£ any other person appearing

responsible authi)rity or 0 .
think fit {54 (0)]. ‘ . ab

] 1 not have effect until approved by

A town-planning scheme shal{4;1]o e e fpose. any iy

Government Board [section'54

he land- _ )
1 or any of thelan® 4y trict Councils. [Section 65 (1).]
itute a joint body to deal with land in the area of

eseribe a set of general provisions

ditions. )
The local Government Boxrd wil I)ringr out the general objects of town-planning
' See below. ‘ schemes and in particular dealing with the

¢ IV—and these shall, as

de for their variation. [Section 55 (1).]

matters set out in' Schedul

scheme unless piovision is ma oz
~

e Act are for London the County
. local and for the provinces the various
od either by the ool mo o Councils, Urban Councils and Rural

more than

age without the consent of the
e of the town-planning clauses
ive effect to the various regulalions, general

must satisfy the
for making such a scheme.

Board on the application of the
to them to be interested, if they

order of the local
fications and con-

for tarry-

a rule, take effect as part of any

|-
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The local Government Board will make general regulations regarding the procedure
to be adopted in obtaining authority to prepare a scheme, the preparation of a scheme,
notices required to be given in connection therewith, etc.

In particular, provision shall be made by those regulations to ensure the co-operation
of landowners and others interested in the land at every stage of the p‘roceedlngs, by
means of conferences or other means provided by the regulations. [56 (1) and ®).]

If the local authority fails to prepare a town-plauning scheme or to adopt one pro-

Gingering up the local authorities, as Mr. Churchill ~ posed by the local landownerq, the local
termed. Government Board may order it to do so.
[Section 61 (1) (2).] A local public enquiry is necessary before this order can be made,
and it can be enforced by mandamus. Modifications in ihe scheme ordered by the
local Government Board, and the effective execution of the scheme when approved, can
‘be similarly enforced. .

Finally the local authority is still further bound by the provision [section 54 (4)]
that if any single owner or other person or authority interested objects in the pre-
‘scribed manner fo a town-plan after it has gone through all its stages, including appro-
val by the local Government Board, the scheme must be laid before both Houses of

Parliament, and may be rejected by a resolution of the House of Lords, or House of
Commons.

What land may be the subjcct of a to&n-plan.——Section 94 (1) provides that a town-
planning scheme may be made for:—

(1) Any land in course of development.

(2) Any land which appears likely to be used for building purposes.

(3) Any land likely to be used for open spaces, roads, streets, parks or recreation
grounds,

(4) Any land likely to be used for any work incidental to a town-planning scheme,
whether in the nature of a building work or not,

The scheme may be prepared by the local authority for land within or in the
neighbourhood of their area.

- In Germany the expression ‘likely to be used for building purposes’ covers land
likely to be so used during the next 30 years.

Any question as to whether land comes within the foregoing categories will be de-
cided by the local Government Board whose decision will be final.

The effect of section 54 (3) is also to enable a town- lanning scheme to include
pieces of land already built upen, or which are not likely to be used for building pur-
poses, when in the opinion of the Board they ought to be so included.

Objects of town-plan.—These are defined by section 54 (1) as securing proper sani-

tary conditions, amenity and convenience in connection with the laying out and use of,
the land and of any neighbouring lands.

General provisions.—The extent to which these objects may be dealt with will be
defined in a set of general provisions to be prescribed by the local Government Board
[section 55 (1)] in accordance with the fourth schedule, ‘which mentions streets, build-
ings, open spaces, the preservation of objects of historical interest or natural beauty,
sewerage, drainage, lighting, water-supply, rights of way, obstructive buildings and
-any consequential works to the foregoing as being within the scope of a town plan.
These general provisions are to be laid before Parliament. ’

- Special provision.—Section 55 (%) provides for the insertion in every pilan of
special provisions, defining the area, the authority to be responsible for the execution
of the scheme, suppiementing, excluding or varying the general provisions, and pro-
viding™for special circumstances, and suspending so far as may be necessary any statu-
tory enactments, bye-laws or other provisions in operation in the area. ’

Procedure before and during the preparation of a scheme.—Section 56 and Schedule.
This is to be laid down by regulations issued by the local Government Board. In
Schedule 5, — particular, before applying for authority to

) ) prepare a scheme, the local authority must
prepare plans and estimates, and issue such notices as may be required by the vegula-

tions. :
Before the proposed scheme is submitted to the local Government

are to be given, and the objections of persons affected (including archwmological and
other societies) heard; notice of intention to approve the scheme must also be published,
and objections may be lodged thereto (section 54 (4) see above).

The local authority must also publish or deposit for inspection any scheme or pro-
posed scheme and give information to persons affected. (Schedule V.)
Power to enforce schemes.—Section 57. ‘

After giving such notice as may be provided by a town-planning scheme the res-
ponsible authority may pull down or alter any building in the area in coniravention of

the scheme, and execute any work which it is the duty of any person to execute under

, similar notices
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i i ich i ( in the exccution of the work
i in any case in which it may appear that delay in : '
thﬁls;l;s]}g?l’ice tlleyscheriie; recovering expenses in each case from the persons in defaunlt.
W

Any question as to whether such building is in contravention of the scheme will be
determined finally by the local Government Board,
Compensation —Section 58. .
i i ted on or con-
nsation can be claimed by any person for a building erec T con-
tNSaflgn:\?iih respect to land in the area, after the time that application for authml*ltt)
tx:ac nllade' except.as respects work done before final approval of a scheme to complete
::?)Suilding’ or to carry oul a contract entered into before application was made.

' is injuriously aff by a scheme, may

i erson whose property is injuriously afiected by ) )

bt '(iﬂés:r‘xv;:ﬁs:?ggn pif he makes his claim within the time limited by the f)chetslleel(ng'i
(l))ei?lg' less than three months after the date of notice of approval published by the loc

Government Board). . , | f
is inj y id as to the extent o

i ther property is injuriously affected, an 3
Any question as to whe property compensation payable, will be dei{::ermmed. bty
i d g i d this  the arbitration of a single arbitrator appoint-
Parliamentary warfare waged furiously roun a ‘
pmﬁ:;:n (sco below). ) ed by the local Government Board (unless

the parties agree on some other method).

Betterment.—Section 68 (3). ‘
is i in v y 9| f a town-planning scheme,

‘ ncreased in value by the making of a ] g sc
Where any property 18 3 the local authority is entitled (within the;

H . . . . N - .
Parliamentary warfare waged furicusly round this  gyme time limit as prescribed ia the case of
provision (see below). persons claiming compensation) tot 1§ci)l\ e}c
from the person whose property is so increased in value one half of the amount of tha
increase, . . 3y '
Disputes to be decided in the manner prescribed in the case of compensation.

on 1 tar se8.—N i 1lon can

Exzclusion and limitation of compensation in mlztaz,){ caaebl.l )o_ﬁogltliinsgiéirixs;om

i ovisions in the town-planning scheme 1 ion
be claimed on account of provision e
would have been enforceable by bye-laws made by the local authority.

. . Y bine

In particular no compensation can be claimed on account of pi:)x 1'?1_ons tl])lres;:&gbe?

space about buildings or the height or character of buildings, or dmu u‘l(]gep iecesgqry
olf) buildings to be et;ectcd, and which the local Government Board considers $4

section 69). ' c N
( Acquisition of land.—The local authority may for the purp;).de of it%‘;%‘ﬂ;gﬁiﬁ
scheme purchase any land comprised in such scheme by agreement, or ]ff ¥ h authorised
; II: se land compulsorily, by means of an order submitted to the : ca Jovern
. Ptllli(; a d and confirmed bS' that Board in accordance with Schedule T of .,1_: tc(i
m}eﬂ loa(f la inter alia, lays down that in determining the amount of any (Nlbll)u‘!ew
The sc let}l e, 'additio,nal allowance shall be made on account of ﬂle'pulCd{}be ?ezp‘b
Compeilsa 101‘13’ e Any question of disputed compensation shall be g{eterunned by a smz? 1:3
Sofbn'léu :g:yé ).ointedy l?y the Board, which will ﬁx'his remuneration. %n 11Grb3111m?11;3:1;t,
ilfr a111r§rde’r iSIz)bjected to, an impartial person not in the emplolymelju ?.03 wi\;?her eut
Department will hold an inquiry. The enquiry 1s limited to the guest

: : : which it is to be acquired and whether
particular land is suitable for the purpose fOlm? }E:)ctlh:; plzrsons inte%‘ested. The Board

i isition is unduly detrimental ) : . 1 ‘
::deCOE;II)llflilx‘S;;)lr);haeC%l;hS;rlofI;r compulysory acq_ul.mtlon HOtWIthStal'll(lhngt tﬁg‘v;eggzztolfmt]l;;:
perZon, but in such cases the order is provisional only and will no
confirmed by Parliament. 1 4 theeo main points i—
The opposition to the Bill centered round three 1 : . .
(a) I:.I‘Ph extensive powers given to the local Government Board tto supervise, over
eule and, if necessary, compel the local auwthorities t(‘)t'ac e what land
b) p ‘bunal set up by the Bill to determine finally questions as t i t land
(0) The tribunal se tEt) lze construed as building Iand, of compensation and con
tributions ?Oowgers on account of betterment and of qompulsor_xi acq}usl-
?11)1_1&0&8113 In all these cases the deciding authorllty is the local Govern-
r:l(:;t Boa.rd.or . al‘}iitl‘iﬁ)l‘ alifplf))el?’tteexillgtt}fl(;} liO:;l(:én by the local author-
. ; o o be
(¢) The vexed question of the share
iy ession, and in particular
. Government refused any concess on, and icular
{on '0(1)12 :lél(?rg I'OSE" ::;eg‘sl: S;Glll(:inzg;i/) the substitution of the courts or arbitrators appoint
ed by the courts, for the tl‘ibmmll et “P.b_y f:ll;j ﬁilf.ted limited the recovery of better-
t the clause originally drg T able wnlecs
méntA :oriizri?ngiﬁsr(r)r;el(l:onlpensation payable, and no amount was recove
i due under the scheme. ’ . —
compensatlon ‘Yas ittee extended the scope of the clgmse and -s mtmducetdio; gf -
4 The standing com}n; :Ii « is, or will be, increased in y'alule by t'heo:r)éfr?lre whol‘e
:(: Ny tlhat 'Whenc:;:gng r”P’chey local autherity would be (.antl’rlq(r1 C;ga Sleei]c et ihe.
an‘:’;lt;rlita;lfn;ﬁg iicrease’ from any person whose property was so 1



82 b ALL-INDIA SANITARY CONFERENCE.

_ The vagueness of this clause as to future increment of value was partially remedied
by the excision of the words ‘ or will be.’

It was pointed out that the increase.in value might well be caused by private ex-
penditure on the part of the owner; and that recovery should be limited to the amount
by which the property had clearly been increased in value by the expenditure of public
money. This proposal and a proposal to limit betterment recoverable to the extent to
which compensation was payable to the same owner, were not accepted by the Govern-
ment,

In the Lords a compromise was proposed by which one half the increased valuye
went to the owner and one half to the loecal authority, and that compromise was even-
tually embodied in the Bill as passed. ‘

- —— e,
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APPENDIX 7.

USES AND LIMITATIONS OF SMALL MODELS OF SEPTIC TANKS.

The experience that has been gained from the use of septic tanks in India is now
becoming very considerable and there is no doubt that when properly designed these
appliances are a very decided success; in fact it may be said that they have absolutely
solved the problem of the best method of disposal of excreta in large communities, such
as the labour in mills, in railway workshops, and in institutions, such as lunatic asylums,
jails. The problem that we are now asked to solve is as follows:—Can we do anything
to make septic tank latrines form u suitable substitute for the stinking hand removal
latrines that are so common in most municipalities in India? There is no necessity for
me to say anything whatever on the subject of imperfections of the usual hand removal
latrines,  All sanitarians are perfectly well aware of these.

Experience has shown that septic tank latrine works best when they are designed
for daily number of users varying from 1,000 to 4,000. Obviously, therefore, a large
latrine to accommodate 2,000 users per diem is not a suitable type for a small town,
hecause it would be underused and too expensive. If latrines are to be used they must
be placed reasonably near habitations and in many of the Indian towns the population is
not sufliciently dense to allow of building latrines for-—say—1,000 users per day. In
mill bustees this type has been constructed and they answer extremely well. They do
not work as well as the latrine in the mill themselves, hecause the load 1s not as constant,
but at the same time they are a decided success provided they are designed correctly.
There can, however, be no doubt that a simple latrine for 100, 200 and 500 users per
day would meet with much success in suitable localities. I herewith submit designs for
latrines for 100 and 200 users per diem. They are designed to be extremely cheap and
make use of no complicated mechanisms. The amount of water required is not very
great, varving from 500 o 1,000 gallons per day. The dilution is 5 gallons per user per
diem. The capacity of the tank gives a three days’ rest; the cost of building the [a(rine
is about a thousand rupees in the case of 100 and 1,400 rupees in the case of 200 users.

At present it is impossible to say whether a small latrine of this kind is going to be
an entire success if it is situated in a thoroughfare to be made use of by the public. A
model of this type is being constructed and is being experimented upon. The diffi-
culty is, that in a latrine designed for 1,000 users per diem the chances of ever getting
an overload of more than 5 or 6 per cent. are not great, but a Jatrine that is designed for
100 users per diem might very easily, under certain circumstances, be visited by 150 or
even 200 people. Is it possible therefore to design latrine which will give a reasonably
good result under these circumstances? At present I regret to say that our practical
experience on this point has not yet gone very far, but from the work that has been
carried out I think it is safe to say that as long as the first partition or grit chamber of
the latrine is made of large dimension, a variable load can undoubtedly be accommno-
dated without much falling off in the quality of the efluent. The majority of night-soil
passes in in miore or less solid masses and these remain in the grit chamber until they are
broken up. As long as masses do not pass into the body of the lank, the effluent, .though
it may be very concentrated, is fairly free from odour and suspended matter and is gene-
rally satisfactory. But if fresh freces get beyond the grit chamber, the amount of easily
oxidisable maiter goes up very rapidly. Consequently in building latrines for public
use, especially if they are small, the grit chamber must be able to accommodate a large
quantity of solid material without allowing it to pass into the body of the ’m}lk. .Thls
is by far the most important point in the design and must be carefully borne in mind.

Of course, the remarks that apply to septic tank in general must always be investi-
gated even before a small installation is kept up. There must be an adequate supply of
water and there must be a suitable way of disposing of the effluent. Water should as a
rule be supplied from a pipe service and not be drawn out of tyel}s for the purpose.
Effluent may be passed down ordinary pukka drains, especially if it is sterilised, but
cannot be allowed to flow into the usual kutcha drains. Personally, I am hppeful_ that
a latrine somewhat of the type shown to accommodate about 200 users per diem x}'lll_be
a great benefit to sanitation of towns and will do away e_ventu:_ll}y with ‘the stl.nklng
night-soil carts, and the expense of carrying away large quantities of night-soil and
urine, g process which is fraught with large amount of nuisance and with large expen-
diture of public funds.

W. W. CLEMESHA, #.D., D.P.H., Major, 7.5,
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APPENDIX 8.

WATER-STPPLY AND DRAINAGE WORKS IN THE MADRAS PRESIDENCY,

The number of inhabitants in the Madras Presidency, according to the latest census
taken in 1911, is given as 41,401,839.

This number may for all practical purposes be divided into three principal par?s or
divisions : —

The North-east or Telugu part, population 16,000,000,
The South or Tamil part, population 21,000,000, and
The West or Malayalam and Canarese part, population 4,000,000.

Of these three divisions the most progressive in the way of sanitary reform and in
the provision of water-supply and drainage works is the South or Tamil followed by the
Telugu-speaking part in the north-east. The West or Malayalam and Canarese part is
at present backward in the advancement of sanitary measures, the apparent reason being
the heavy annual rainfall which ensures generally sufficient water-supply from wells

while at the same time the roadside drains, backyards, and streets are periodically
tlushed and cleansed.

.. The area of the Presidency is given as 141,705 square miles, of which 78,000 square
miles may be allotted to the North-east or Telugu part, 53,000 square miles to the South
or Tamil part and 10,000 square miles to the West or Malayalam and Canarese part.

The number of municipalities-in the Presidency is 61 excluding the Corporation of
Madras and in addition there is a large number of unions or large villages subordinated
to the Taluk and District Boards. These unions, with the help of the District Boards,

are how coming forward with requests for water-supply and drainage works thus follow-
ing the example of the municipalities.

R. Proposals for drawing up water-supply and drainage schemes are usually first
suggested by the Sanitary Commissioner during his inspection of towns, and occasionally
by the Sanitary Engineer or the local bodies themselves. Owing to the progress made
in educating the local bodies to the necessity for water-supply and drainage works and to
encouragement given to such proposals by the last two Governors of Madras, Lord
Ampthill and Sir Arthur Lawley, and also to the generous financial assistance offered
hy the Madras Government, the nuber of such proposals has steadily increased until the

Sanitary Engineer has now 53 schemes on his programme to be investigated and drawn
up 1n detail as soon as possible. ;

3: The increase in the number of water-supply and drainage proposals has rendered
Lecessary an increase in the Sanitary Engineer’s staff which now consists of myself, four

Assistant Sanitary Engineers, o i
‘ » one personal assistant, twelve survevors and twenty-seven
members of the drawing office. ’ d ™

4. The investigation and drawing u
works is solely undertaken in the Madpas

exception of those for the City of Madras
ing staff,

p of schemes for water-supply and drainage
Presidency by the Sanitary Engineer with the
which Corporation maintains its own engineer-

9. The introduction of water-suppl i i i i
‘ . -supply and drainage works in the Presidency outsid
the City of Madras may be said to have started with t i Sanitary
Engineer to Government in J anuary 1890, vith the appointment of a S'amtar)

6. The first progress made was in the introducti i

) . uction of the earlier water-suppl ks.
D'rahinage works were not carried out at first, the Sanitary Engineer’s etimepgn}(’l T;?lll‘ldss
available being concentraled on the provision of wa’cer-supphes;l.J '

7. It was found that Municipal ¢ 1 v
tion of both water- e s ere un

able to arrange for the introdue-

the water mains and house connections.

8. The result was stagnation of sullage water i
the propagation of mosquitoes.
from fountains and 1

. n these drains and encouragement to
atelv the Vax:u.)us a’?%lﬂpts were made to deal with the spill water
) provision o er trenches of special desi i

called filter wells hav ) ) pec lesign and what is
nuisance. s have been stated by one Council to have satlsfactomly disposed of the

Plans of these filter trenches and

9. Despite the disadvant
increased quantities of sull

filter wells will' be shown at this Conference.

age due to difficulties in disposal of, or want of disposal of,
age, there is no intention to defer the introduction of piped
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water-supplies in mofussil towns where the introduction of a drainage work simultane-
ously is still financially impossible.

10. It s considered that the resulting improvement in health to the inbabitants of a
town by the introduction of a protected and piped water-supply far outweighs ther disad-
vantages resulting therefrom by the absence of efficient dramage a?rangements. Ehank;
mainly to the high average temperature and the absence of rain for the greater part of
a year, the soil at the roadside drains is more porous than it ‘.voiuld otherwise be and the
makeshift arrangements for disposal of spill water at fountains and the provision of
cesspools, more or less 1mpervious, for house sullage, minimise the evil results from the
absence of good drains.

11. In the Sanitary Comimissioner’s Administration Report for 1910 the health
statistics, amongst others, of 12 towns possessing protected water-supplies were given,
and Government in reviewing this report remarked as follows:—

““The bearing which water-supply has on the prevalence of cholerais illustrated
by the statistics embodied in statement XIIT appended to the Sanitary
Commissioner’s report, from which it appears that, in the iwelve towns
where an improved system of water-supply has been in force for more than
five years, the average mortality from this cause was 5°8 per cent. of tlfe‘
total mortality during the quinquennium ending with 1910 as against 98
per cent. for the five years immediately preceding the date of the introduc-
tion. It may be added that under fevers there was a simultaneous and not
less marked improvement from 25 to 165 per cent.”

As none of these towns possess modern drainage works the gain to the health (1)fba
town by the provision of a protected water-supply scheme, even when unac?ompﬁmle( .h)g
a drainage scheme, is considerable and this fact should be remembered ))I’) tthosev Y;pr-
think that, because a town cannot afford to construct simultaneously foth ?att;r
supply and drainage works, the former should not be introduced in advance of the latter.

icy i Madras Presidency that the provi-

12. Tt may be taken as the accepted policy in the ) . ' . vl

sion of a pipedywater-supply in mofussil towns is approved prior to the mtm(iuctxoq of a

drainage scheme. While the necessity for the provision of a drainage s(c1 eme is Te-
cognised this drainage scheme is deferred owing solely to the want of funds.

i imi visi f a piped water-supply is
13. It seems to me that with funds limited the provision oI ¢ - wat '
of ﬁrs% impgitance. Local supplies from wells, tanks atl}d rn;fers 1? thfe \;flélol’lc{;;q(iitno{:\tgl;
i i g 0 amina
-ithout exception contaminated and the consumption ol water ir | .
2:'23:111{}';)&5 morrle directly and quickly the health of the people, than the stagnation of
sullage, however bad it may be. N . .
Under the Madras District Municipalities A(S:t, the mtammum tax
i : 1 - cent.
forced for water-supply and drainage purposes 1s o per cel ' - .
14. The income of an ordinary mofussil municipality of 30,000 inhabitants in the

Madras Presidency from this 8 per cent. tax can be taken as R14,000 to R15,000

which represents an available provision of capital if borrowed at 4 per cent. repayable in

30 years, of 21 lakhs of rupees.
Assuming for simplicity that the

are paid from the general revenues o

is available from municipal funds for the

hat can be en-

i < itak ater-supply scheme
working expenses of a suitable wa el : 1 p1 s) schewe
£ the municipality this sum of 2; lakhs i the
provision of water-supply and drainage works.

t involving sine by suitable pumping

f a water-supply scheme, involving pumping by suita! e pu z

lantl 5;11:38 1&2 ia(i?:; gs frlrom 3 to 4} {)akhs of rupees for an average n1u111?11{alsﬁglloi S;g’l?,?‘-

%)nhab’itang’s it will be noted that without assistance from outsu}le SOlélgibd o el ot
cipality is unable to carry out either water-supply or drainage scheme

both . . t
' i tance of Governnen
i ' qoement and financial assis
16. Owing to the generous encourage cial ) O o b
and in certaingcases of %rivate individuals, notably Ehe },{;ln\l;nees Aﬁpﬂ%‘l k nda Tam
of Vizianagram, the Mahant of Tirupati and the Jc;n )\Ie ilis 1);=esi('le;1cv e osess
Chettiar of Chidambaram, a fair number of towns in the Maars 3
iped water-supplies. . ity
. Certain ofp},hese towns owing- to rising revenue, an 1ncrteli‘¢51ngi slflzlliglee;msed‘bv e
i 3 v e Nulsa . 3 :
i : Jrains and thus remove used by 18
matters, and the desire to construct ¢ ] U3 . SIS o pesolved fo
additim;al discharge of sullacge into earthen side drains or cesspools, |
o

construct drainage works on podery hnels. ied out in mofussil towns in the last
. s carr s -
of water-supply schemes : " of a Sanitary
5 17. The number Presidency, practically since the appointment ol ey
21 years in the Madras the i in addition G more are under construction making :
Engineer was sanctioned, lls 1%,':11(0;!1 ihdmc A list of these schemes is given In an
total of 25 excluding the City Madras.
appendix. ) . t the Presi-
" 18. In addition to the 25 water-supply schemes constructed t'lllf]l}f‘li]l()l“lq o present
a 2 a S g " [ . v 1 1143 & N
there s the 1 tant water-supply of the City of Madras winie e
dency there is the important we e 1911 census, Nearly forty years ago wh
population of $17,335 according to the = 7
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ation was nearly 400,000 distribution pipes were laid down throughout the city and
Eospul;)l;lt;'ot)f water Wa}s brought from a largg iI:'rigation tank situated at the Red Hills, 9
miles beyond the city boundaries, by an open chanrel to a masonry well located on the
western boundary of the city. From ;h}'s well which serves as a stand pipe the distribu-
tion pipes begin. These works cost originally 14 lakhs of rupees.

In order to preserve the static level of the water as much as possible so as to make a
gravitation scheme possible the outlet from the tanlg was constructed at suph a high level
that 1t was found necessary in years of deficient rainfall to supply the high level outlet
to the channel with water pumped from the lower levels of the tank. Tor the same
reason the channel as it approached the city was carried on a high embankment, which,
it may be noticed, has stood wonderfully well.

Owing to the increased demand for water and the trouble experienced from the
deposition of silt carried forward from the open channel into the cast-iron distribution
pipes plans and estimates for improvements were drawn up-by Mr, H. N owroji, Assistant
Sanitary Engineer to Government in 1905, and subsequently sanctioned by the Corpora-
tion and Government. .

This scheme provides for the tapping of the Red Hills tank at a lower level than the
present channel outlet, the provision of a roughing filter near the outlet and the con-
struction of a masonry conduit, 9 miles long, in lieu of the existing open channel. On
the arrival of the water at the western boundary of the city it will be filtered through

slow sand filters and partly stored in underground reservoirs and then pumped by steam
puwps to an elevated tank whence it will be distributed to the city.

The cost of these improvements was estimated at B24 lakhs and a considerable por-
tion of the works has already been executed. It is also in contemplation to improve the
distribution pipe arrangements in the city at a cost of many lakhs of rupees so as to meet
the demand from the increased population. The supply per head is also to be increased
from the original provision of 16 gallons to 25 gallons,

19. The 25 water-supply schemes constructed or under construction in the Madras
Presidency may be divided into the following types:—

Gallery scheme .
Well scheme

Storage tanks with filters

L3 . . L] Ld .

. . . . 1

. . . L] 9
Btorage tanks without filtration . . . . . . 3

This list shows that the water-supply schemes are practically of two classes, the
gallery type and the storage tank type with or without subsequent filtration. A gallery
scheme of water-supply is much in favour in Madras for two reasons. The first is the

low cost.of construction and maintenance and the second reason is the simplicity of
working. ’ '

Both of these reasons are of first importance in Madras owing to the fact that the
water works are in charge of Municipal Councils who are unwilling to spend compara-
tively large amounts in construction, maintenance, and superior supervision.

R0. An infiltration gallery as finally developed in Madras consists of a trench or
gallery in a river-bed and is usually from 20 to 30 feet deep. This gallery is excavated
either across the bed or longitudinally in the direction of flow of the river according to
the results obtained from preliminary investigation. This investigation consists first in
the selection of a suitable site above the town and outlying villages to be as free as possi-
ble from contamination, and secondly by the putting down of 40 to 60 borings to a suffi-
cient depth, say from 30 to 50 feet, These borings are put down in a longitudinal sec-
tion up and down stream and at Increasing distances apart, and on these results the
further borings to determine the Cross sectional conditions of the river-bed are put down.

In the majority of cases these borings either show a depth of fine and coarse sand rang-
ng from 20 to 30 feet thick or alternate layers of sand and clay.

In_ the former case the gallery depth would be determined by the available depth of

water in the.Sllmel: season with reference to the usual condition that there is no surface
flow in the river during this season. - ;

In the latter case of alternate layers of sand and clay the gallery would be located

S0 as to draw its principal supply from the q ' i i
and to rest on the undSrIyinglia};rer of cI:y. Fepesteandy layer, &, of suffcient coarsencss,

21-. Samples of sand from th'e borings and from different depths would be taken and

mine the coarseness of the sand and especially to observe
and and silt contained in the coarse layers. The continuity and
ers would also be calculated to determine the water contents.

If the samples of

] sand were found to | i i ifor-
mity co-offioions wat 1 0 be satisfactory, that is to say, with an unifor-

ess than 3 as shown in the accom i i it v
: _ ! panying appendis, then it would
rﬁe;}:inxflde'red that the sand in the river-bed was suitable for the location of a gallery

ALL-INDIA SANITARY CONFERENCE, 87

‘As many rivers in Madras have occupied in former times other positions, it is advis-
able to trace out by borings the old course of the river-bed which is now dry land and to
locate on this land the gallery itself instead of in the present bed. While the latest form
(}c, allery adopted is a trench, there are several cases in which the gallery takes the form
of {'i‘n underground filter bed protected by a barrage wall built across the river-bed and
f:vith the top of the wall submerged. The most successful galleries are those which have
been located in a sandy river-bed. .

2 ase of one of our works not in a river-bed where the gallery or trench was
exca?*;%e(llniglflgcomposed syenitic rock overlying hard syenite it has been found ﬂ}l)at,
is usually found in the case of wells in such rock, where the draw off 1s_cons1dera lgi
‘t‘lsie construction of the gallery or trench' has permnnently lowered the o_rdmary sub-sol
water level. In this case the only sol.utxon ?or augmenting the supply is to extend the
allery, but this type is not one on which reliance can be confidently placed. o
& 23.’ In the case of galleries in sandy river-beds, those rivers receive from time to
time floods which recoup the supply of water in the sandy bed.

i i i by the extension of
iminution of supply in these galleries can be confidently met by stens
the ;z)lll?;i'?ruplroe?erablypgcgoss the river-bed or if necessary in a longitudinal direction up

stream. . .
ion i ' i llery is only possible
is connection it may be noted that the extension of the gallery
in thIOI;eﬂ(lzzlssecsowhere the scour due to flood water does not reaghﬂm(zlre thtan lOOlfia(elzt r?;;ﬁ
3 i tion of flood water w
the normal bed level. Where the scouring ac
Egg:’ thiz level a gallery placed across stream must be protected by a masonry wall on
the down stream side. - ' o
i i 1 one and the river water in floo

24. In those cases where the gallery is a longitudina ¢
time :xeitxg dee; scouring action the site of the gallery would usually be on the bank of
the river outside the scouring action of flood water.

95. The trench type of gallery is constructed as follows:—
avation is made in the river-bed in the summer season down to water

i i 1 i i d sufficient
y t b is excavated with the aid of timbering an
i %l?le:frléfl \:hich as already stated is usually 20 to 30 feet below

An open excav
level, and below this
pumping power to the dept

iver-bed level. ,
rlverThe width of the trench will usually bfe 8 fee(g miill _atl t;:rboorils(teog; 2&13%(1?;9?0?8;22
1 i ize, is laid to a depth of 1 foot. On this la _ of op

;z?;lfédlétéﬁzg;::ef)i?elazlxre ?a?d WIi)th a slight fall towards a collecting well on the river

i i ith broken stone, beginning with
bank. The trench is then filled in to a depth OfTifegfa:iiﬁg e o pomnoed s

11 inch size and completing with § inch size. keep the water down to below the top of

the filling proceeds and the construction pumps

the filling. o reut and
) AI::Ee the 3 inch size of broken stone, coarse sand is laid to a depth of 3 feet a

above this layer4 the ordinary river-bed sand.

i structed in lengths of 100 or cor
Waterf}’:?) %2111()§fx¥n;)se(clogut, and this water is measured as the work procee

: 4 . LDDly. | |
‘may be obtained Oi_ thsl avalrl;l::’s ofpllznylited cross section and without pere;nﬁlal ﬁl?:;) ttllga

o .AS . Tlﬂi U'l I O’ts;3 be constructed and until a.test has been m:;de' 0es ise cileferred,
g?llery y th?lﬁﬁ ‘t‘}or ;emainder of the works includlpg the supply o plap 3 in dotormed
,lt ;‘;f‘:‘:ﬁlioilw’:lllst ies o%fen asked is whether these galleries do not become rapidly

] ing to the quantity of
200 feet according ds Sg that data

IhlS |l 1§ 1‘[()” h' 3 alr t a (l les‘[()“ [ I)el e l.l” a d m tlle
{; y f the cen De Of ﬁne sax

» ’ o ]. IICSt en 11‘(31 u ‘ | '

deep coarse Sﬂ]\d 1avel‘s Of the llVer'bed at the Slte Of a gallel 5‘ . I IOil‘ded tlle peI Ceutdge

Of flne d S mall t]lere 18 no reason “h’ SuCh D"allelles Should not WOII\ :EOI 20 ;eals

or even longer. . r-works no trouble has been expert-
In the case of the galle;}’f 1{:2 S:?ﬂef;te; ill?e‘l‘;if)ien.s.t011e layers and :itgillei‘l‘l'a;sallﬁli)ﬁ;

eneed from ony mov?mefnt 015lvears’ working. In addition to no ,dilli.l-n 21 urity.

0f the gqllery e t%uts : lt?xg maintained a high standard of bacteriologica, P t-beds where

e quahlILy ?f l{;he':vaerel;‘elckowni‘sed that in cases of suppéies Sf{;?(lln “?ﬁ?ciy\gilflep-ass through

the si’zl'd :o:liaiﬁ: a comPathi"e]y laxge pexcentage of fine duction in water level or

i inch and where the re . T beine
; fsiilivetpf S?ly %IOU‘:I::J::(?: ; st:ythlf Ezl;:,a 1tllllere is every likelihood of this fine sand being
infiltration head ex ) ,

. . : ; f a eallery. . -orks shonld
curried forward mt°0 t‘he mﬂ?rllor(;) tl{:az a gallery is unsuitable alld 5},0 flleagl‘;g;le(sl Qolfmtlh(e
tak 11}11 SI}ECh ,Cﬂsfes 1t1118 i%?iill(l e(j:n be easily disconnected and periodically

take the:form of wells w

rells. ) .11 which

fine sand which may have entere{ie(tlh: gzlif gallery with a protectlfﬁg })ﬂerl“{';;gsc‘)"ﬂgi ::‘ll(:zllilli

28. In the cuse of the ﬁléer ;r sig years, it is considered .tha‘t ¢ ed il(b%rmnd for water

has had to be pleungzd everyh V:X(:essive head caused by the 1110153&3?0‘11 foods depositing
.m% I:l}qmredtlsfOWIEi%izgttaiea of filter bed and also to the periodics P

and the want of su
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mud on {he surface of the river-bed this mud being carried into the interior of the filter
bed by the powerful suction action of the pumping engines during the day’s working.

9. Storage tanks.~—It has already been stated that the number of water-supply
schemes in Madras, of which a storage tank is a component part, is 12. These are
usually provided where it is impossible to draw up a gallery scheme at a reasonable cost
owing to the distance from the town of a suitable river with a sandy bed.

30. These tanks are constructed preferably of a capacity equal to three years’
supply in localities where the rainfall is low or variable. The result of storage in open
tanks or lakes has been found to be highly beneficial to the quality of the water.

The capacity of a tank requires to be enormously increased by provision for evapora-
tion and absorption. This is usually taken in the case of water-works tanks in Madras
at 3 inch per day over the area at £ of the depth of the tank, less the usual recoupment
during the period.

Although it is recognised that all cultivation should cease within the catchment of
a storage tank yet for financial reasons it is found impossible as a rule to insist on this
and we have to be content with the acquisition of land within 1,000 feet of the line of
water spread at maximum water level.

31. In the case of a tank which had laterite earth on the surface within the catch-
ment area, heavy rain in the monsoon months resulted in the water of this tank becom-
ing red in colour, and with a large proportion of mud in suspension. This laterite mud,
owing to its fineness, was found to be incapable of deposition even after several months
and the sand filters which were in use gave great trouble owing to their frequent clog-
ging. The introduction of mechanical filters for roughing purposes was therefore
seriously considered when owing to the acquisition of certain cultivated dry land within
* the catchment area the presence of laterite earth in suspension in the tank water sud-
denly ceased thus obviating the necessity for mechanical filtration.

It is therefore suggested that in similar cases the prevention of cultivation of dry
land of certain kinds within the catchment of a tank is advisable.

32. From the analyses of the waters of storage tanks in Madras it is considered that,
provided there is no abnormal amount of silt in suspension, the provision of 1,000 feet
margin around the masximum water level by the acquisition of land 1,000 feet in
breadth is a sufficient protection against the contamination of the tank water by the
run off, from the rest of the catchment even when cultivation is carried on in the re-
mainder of the catchment area to a considerable extent.

This statement is however subject to the condition of sufficient storage in the tank
and to the draw off of water 3 feet below the highest level available either by a floating
pipe or by a draw off stand pipe with valves at different levels.

33. Our tanks are being constructed with embankments or bunds 9 feet wide at the
top and with front slopes 15 to 1 and rear slopes 2 to I. In the future it will however
be better to adopt slopes of 2 to 1 and 3 to 1 respectively, so as to minimise leakage from
the tanks and to obtain a stronger embankment.

The front slope is usually pitched with stone 18 inches thick over gravel 12 inches
thick. '

34. Filter beds.—The only filter beds in use in Madras at present are of the ordi-
nary sand filter type and these have given very variable results in the past owing to
want of superior supervision by the loecal bodies.

The type in use is the ordinary European type consisting of a masonry tank,
rectangular in form, filled up with 2 feet of broken stone of size 1} inches to 2 inch and
sand of varying coarseness, the first layer above the 3-inch stone being sand, retained on a
sieve of 10 meshes to the lineal inch, to a depth of 4 inches, the sand above this layer
being that which will pass through a sieve of 20 meshes and be rejected on one of 30

meshes. This layer is 2 feet 8 inches thick. Above the top sand layer the minimum
depth of water is 3 feet.

35. Rules drawn up by me for the working of sand filters in Madras and for the
scouring of pipe disiribution lines are given as appendices to this paper.

Our experience of sand filters in the Madras Presidency has been disappointing.
Shortly after the filtering material in a filter bed has been relaid the filtrate has givgn
excellent results, but as a rule the bacteriological analyses of samples by the Maconkev
system has shown variable results either from want of attention to the working, in-
different sampling, tropical conditions in Madras, or the system of analysis itself.

36. Accordingly, T recommended to the Madras Government, and they have since
sanctioned, the mstalﬂa‘glon at a cost of R34,000 of experimental filters, both ordinary
sand filters and mechanical filters, to be erected at the King Institute, Guindy, in order

that some practical conclusion could be arrived at as to the actual working of filters
under Madras conditions.

1t has been suggested that the broken stone layers of a sand filter should be reduced
from 2 feet to 1 foot in thickness in order to reduce multiplication of bacteria in the
post fltration passages. This proposal appears to be contrary to the practice in Europe,
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‘experimental sand filters to be erected at the King Institute will show by actual

Eélstuﬂi}efiﬁfnrsamples taken at different depths what actually happens, out of sight, in
d. i

" ﬁuglcl))teher propusal to reduce the depth of water from 3 feet to 2 feet in orde}' to re-

luce the total depth of a filter bed, we have already negatived by experience of work:

( -ith such o depth in the Cocanada filters. Owing to the rapid growth of alge in

ilﬁg ;lﬁllow water, it is found necessary to revert to the provision of 2 minimum depth

of ags.etin connection with ihe position of sand filtgr beds in relation to _the storage
tank, our experience in Madras has shown the necessity for their construction at iorflei
distance from the storage tank or in some position where the normal sub-soil water les 1?
will be below the level of the floor of the filter bed in order to avoid th? coming in, by
diffusion through cracks, of sub-soil water into the bed below the sand layer.

Tulet valves are automatically regulated and the outlets are provided with Glen-
field Jones’ automatic filter outlet apparatus so as to ensure the steady drax&' off jgom
ench bed of a quantity of water not greater than 450 gallons per square yard %er ayf%
These outlet automatic valves are also so set as to limit the maximum head of draw o

to 2 feet. . d

As the supply to the towns is usually only for 16 hours in the day-t}me atl tlfle ra’cle
of 15 gallons per head storage is provider. in covered reservoirs of 8 hours’ supply for the
water filtered at night. ‘ . '

The provision of a continuous supply although highly desirable is not one Whlclli
ordinary mofussil Councils require and if given under present conditions would resu
in the wastage of almost the whole of the night’s supply. N

Until lately the powers of regulation were so limited by the provisions of th;
District Municipalities Act that it was found impossible to safeguard consumption o
water especially at night. Since then an Amendment Act has been passed which g}vei
the Chairman of a Council necessary powers to fix meters and to enforce rules agains
wastage of water. S . '

It is therefore hoped that there will be less wastage in the future than in the past
‘which wastage was encouraged by the early introduction of certain water-supplies prior
to adoption of rules and bye-laws for regulating consumption.

! DraivacE Works Ix Mabpras.

38. Mofussil towns in the Madras Presidency are so hampered by want of funds for
carrying out both water-supply and drainage works simultaneously that it has ’bfen the
invariable policy to utilise available funds for the introduction of pr?tevctled t&a er:ggé
plies. Drainage works have had to be deferred until finances 1mp10‘~§ L .dun} T i
petty improvements have, from time to time, ‘be?n carried out to roads: ? I‘amsthré
towns pending the drawing up of complete drainage schemes. In mar%}l qasetsw, the
expected improvements to roadside drains have only been locally success ul 1n ra tS
ferring the stagnating sullage from one street to the nest in such a manner, ow ing to
faulty levels, that it-1s found impossible to join up the petty improvements to a proper

- outfall. .

Of late years the construction by local bodies of old lengths of open drains 1h:;s
been discouraged, where observed, and the local bodies have been.strongl{ f\_dvls:i( 0
await the preparation of a general scheme of drainage with the object of laylng down
the correct levels of drains in all streets so that improvement to the drainage by con-
struction of street drains can proceed from year to year as funds become available thus
ensuring that all money spent on drains is usefully expended. :

39. In the whole of the Madras Presidency there are only two modern sewerage or
drainage systems—that existing in the City of Madras and that constructed at Ootaca-
mund, ‘

40. The drainage system in Madras consists in the division of the city into a num-
ber of sections eachc wigh a pumping station, to the pump well of which sullage gravi-
tates through stoneware pipe sewers. .

The sullage is pumped out of the pump wells by steam plant in some cases and by

oil engines and centrifugal pumps in others and is forced through a cast iron rising main
of a total length of 9 miles to a sewage farm located on the sandy area north of the glty

and adjoining the seashore. . '

41. The most populous section of the town is drained Dby open drains and two m(;(er-t
cepting sewers to a pumping station where the sullage is pumped through an independen
rising main to the same sewage farm. .

The pipe drainage of another section of the city is now under construction. .

42. The soil of the sewage farm is almost pure sea sand, and the farm which ex-
tends to 150 acres has from the first been highly successful in disposing of the sullage
pumped on to the farm. ' :
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i iali grass which is made into hay and sold ag
The crop grown on the farm is hariali gre made i v

fodder for the feeding of horses.
The farm yields a revenue of 30,000 per snnum or R200 per acre.

i ield i i s high temperature

This large yield is due to the porous nature of .the soil, the hl{;h average p
of the tlxstm(:s{fhzre, and the fertilizing nature of the sullage. The quantity of su}lage
pumped on to the farm per acre appears to be 30,000 gallons, and this comparatively
large quantity is satisfactorily disposed of as the sullage is comparatively weak and the

sandy soil of the farm is capable of absorbing a large amount of liquid.

In the future the sullage will become stronger in composition and it may then be

necessary to add septic tanks to the system.

43. The second drainage work carried out in Madras on modern lines is that at

Ootacamund on the Nilgiri Hills. In this town a system of 6 and 9-inch stoneware
branch sewers on the separate system was laid down connecting up all the important
inhabited parts.

Owing to the steep location of the town i

t was necessary in many cases to introduce
drop manholes on the lines of branch sewer

s and in other cases to use cast iron pipes
instead of the usual stoneware pipes.
44. The following were the limiting gradients adopted for the stoneware pipe
sewers : — . .
Full and half
full velocity.
6-inck sewers.
Minimum . . . .. . » 1lin 100 2} feet per second.
Mazimom N . . . . . . . 1lin 40 4 1
9-inck sewers.
Minimum . . . . . . . 1in 190 2% feet per second.
Maximum . .

. . . . . . 1lin 76 4 ”

The beginning of each G-inch branch sewer was provided with Field’s flushing
syphons of 90 gallons capacity and the system was ventilated with air inlets alternating
with 4 inches ventilating shaft outlets 20 feet high at every manhole not more than 300
feet apart. The distance between ventilating shafts was therefore not more than {00
feet.

45. The branch sewers discharge into an old 12-inch cast iron main sewer laid
along the margin of the Ootacamund lake, Owing to this location the main sewer was
not found to be as satistfactory as it should have been. The gradient averages 1 in 903
and it is now contemplated to lay down a new 18-inch cast iron main sewer with a
grade of 1 in 414.

The present 12-inch main sewer-is flushed with stream water and also with sewage by,
means of three 5,000-gallon masonry flush tanks which are filled from high level branch
sewers.

46. The public latrines have been rebujlt as water carriage flushing latrines and
dumping pits are being provided as pail depéts.

A night-soil shoot has been built near the septic tank and is in daily use with satis-
factory results to the conservancy of the town. '

47. The sewage is dis
200,000 gallons, and a sew

The soil of thi
bee_n provided with et apart dischargi_ng into an effluent channel
which runs along one side of the farm,

The net revenue fr
nearly R100 per acre P

posed of by means of a septic tank of 24 hours’ capacity, or
age farm of 14 acres.

om the produce of the farm

] » principally grass and green oats, is
. €r annum and the disposal works h
blem of turning the r

) ] ave satisfactorily met the pro-
aw sewage into an inoffensive effluent,

. 48. There are altogether in the town 1,423 house connections most of which

(;:avep proxf*ulijed for the Indlan_houses at the cost of the scheme. It was intended that the

or ststr)i ?1 i tﬁl:()g};ean houses, in proxiinity to the sewers, should put in house connections

stem was laid down. This they have not don to dat ly 1

the hope that ‘Government or the Munici Connei “constract the! perently in
; al Council would construct th ‘

and debit the cost to the estimate ‘for the dfainuge works, nehme ° CaneCtIOHS

The works were practically completed three or four
were projected they have been subjec’i)eld to a large amount of public criticism so that the
ecome responsible for them. This criticism reacted
(f)wyesstthemselves who found .that visitors, not understanding the reale Sifllllafiltl)?l h?)l;(sf
fg;{:redobgon’;c% (s);lflz;re ]211‘1 Ifitg}iligiél i f not actually started were certainly
carried ouy ot Ompepers whi y f demdfng modern drainage works ag

have

Years ago and ever gince they
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| wag unu y in of say 2 inches in the hour and the old main
; : sually heavy rain of say 2 inc he
o ;:}I?lr:ssedsthis was held up as conclusive proof of the failure of the works.
sewer 8 :

. ar . infall up to 1 inch per day which
, was only intended to carry away rain ' y which
AS;h(;lSl}xs::g::ldf sewﬂgye over six times the dry weather flow, the old main
means 4 di
necessarily ‘surplussed.

, . : . i : tified the agitation subsided
wrdi ninor mistakes in COIlb.tI'UCfIOII were rec o he workin

; Glnduallll)lrt 2?131 the Municipal Council after three years' ?xpe(i‘lilgi‘ee chttu :11; takeg
wfltal tll(?r;‘i?zage system have voluntarily propo§eq to I’ILakebo:3 gl a:;; ied by the diccovery
ol the is ¢ ' opinion has be )

-orks. This change of op ) 1th of

that Chi]"xi.lgee c:)tfh::‘)ehi‘;lo stations were suffering from unhealthiness, the public hea
gloatgc:mluud had apparently improved of late years.

* o g
49 l n i h]‘} onne ‘,tl()ll [ ShOllld lll\e fO till\e tllls O[)pOrtunltV Of q uo tln fIOIn tlle
|el)()[ted 8[)0(3(.1) ch Hls E.\Cvu(,‘llcy lSII Ikrth ur La W ley in Ieply tO a fare \\ ell (lddI‘ESS

: 1 in which
srom the Ootacamund Municipal Council presented on the 24th October 1911 1n _
t{l(;ndrainage scheme was referred to:—

; i is not exempt
¢« Now Ootacamund resembles many other good things in thatt S(}minlsits e fgr
Now Qot: And I am afraid that eriticism is sometimes temp ::1 ther day some
fg);lt (:’(lgta?;;fx;se with the companionship (l)f ‘cruth‘.t I '1“1'1::15 trf;(})l;g inlg x(z'ords T om0t
N it - istinguished Canadian writer, ¢ . ¢ he pub-
essays on politics by a distinguis 3 vears to remove a false impression from the pub
bis essays run :1 It fﬁglls:x‘ifeallglit’cl??)f)tinle to replace it by a correclt 011.96-6 ilégiscebggo;:
e mmd' and abou \lilie tempel?ament, T hope that 1t will be less t.lziln L }lately been
66. Bell}g Of, adsaf;{flr be disabused of the quite erroneous 1.(1(33, wlnch ai?gle Dot the
the public min v‘l ated in the Press, and is to me quite fucompre ?nsarlo’us plight.
aSSI.duo.uSIY I)mulm %}ﬁinﬂ e and the health of Ootacamun_d are in very Pt btain. the
st o tnlt'gl;l matters, but I have made it my business ;the Ootaca-
. Pl{loz?soogxtll)x%rsi l\lshf)dare‘ aynd who have ca.refulny }in;fSt:lga?;iStlilea?éag:eg carried out,
opini ., . in which the desi ) .
mk:lnd%h(flzl;lggg eufl(:};leilxllll%u: nl(rlx tzlxlsesux:}zr;nize that-the scheme as a whole 1s admirably
an E

i i £ detail, of course,
- conceived and has been so far most efficiently carried out. Defects o ,

y i { blll} tllese, as the y come
thele Will be as the[e ]llust l e .l“ ever Schenle Of thls Ilatul‘e, ’ )
i : ’ einc COrrC)Cted and I anl Conﬁdellt thut —Ilen Comple\e 5’ ou 1

‘nto eHdence, are h o W W “ ha‘e

1 'ho 1 d it and the-great
a most valuable asset conducing to the credit of those who introduced 1

itati mpleted,
i i ks of sanitation have been co pleted,
t serves. Various wor rtio onld are waiting
.be}:leﬁt of 'thosfo “Ijilsosn:mld others here, as in every other totx]; nt 1nO:c1h§a‘Iz”Os -+ and say with
f:t l?rst;l::nl?n%mfd Meanwhile it is satisfactory to know that y
0 bela : . i3 -
, blic health is excellent. . . todate drainage
truth5(§ha(§u€‘u11}:)2t important mofussil town to b§6p8881ded with an up
8 stem.is Madura with a present population of 136,000. o+ bank of the river Vaigai
’ i jes a flat site principally on the rg ko e Madura of
. b townhoccup near the island of Ramsreth afvter o the separate system has
oot 88011'561.‘? b zsie{;omf)lete drainage scheme of pipe 2s;3t; e{’i :12) ; 'rupees.
?ngllltdra“{?lllf;‘for this town, the estimated cost being a

: ~1.46 that the cost
, lation of 171,460 so e t
. : . onstructed, serve a populati ation R13. Owing to
Lhis scheme W;u’ “Illle;i:;n will be R18 and of future Poll):ll:bgen divided into six
%)}?r fllleta(ll Oftpressglﬁ};ofown the area fo be dmined,ﬁ)31 acrics),i)rovide sufficient gradl‘ant
e flat location ¢ . ' well so as - de.
. - Lo rided with a pump - -ers through in
sections, Each se(}t,l Onflstﬁ)er Os‘elct?ons pump into the Leads 9fﬁn$§s§$§1iondui& which
for the severs. Flfe ? bd these main sewers connect with to the pump well of the
gemlilentd'nslmgg;l l?lllgs’sei:'rzllge through a screening chamber 1n
inally discha ) . . 1 contri-
‘ I . : -3 -engines and centr
ach of the five sms ; jon is provided w1 e ising main
in pumping station 1s p inch ecast iron rising
g s e e DR L B o
which will pu es. ) .
 miles in I(Ia)ngth 0@ semes f£mfn " 1'86 a(;l:fsxrth to a depth of 3 (;T 4 fe?t ngerl;)lx{li]:x%
; i Lis farm is red es the farm, for g
The soil at the slfie toof fltlilise the sewage, pumped on0 toer e 5 wh’ich et o
B otana 1?1 Ii)z‘oigofoped to realise a mnet revenueJc of B230 p
sugarcane an : s nents.
baés);ed on local opinion and on the Poona experim

51 1 1 sey Sl ( b3 [‘Y 1 11( h l'{l‘l[l‘gl I Ilel (]:Ly pe]' hOﬂSe over an area
3 S(ll](] re Ieet in ad(‘]]l]()“ ‘() ihe S].] -ﬂ I).‘]Se(l ‘1)“ II e l)() )l]lal‘l()]l Of each 1101158
AL ‘] e sewers aI:e de\ gl%ed 0 car

Oi l ““” oe

Bh hds b(fen ta e [} t W t

imitl § o 0-inch sewer

R it i ., water the limiting length of 2 ver

A 1 i 1 for rain water a 9-inch sewer 5
In addition to this provision

-inch sewer ¢ . .

: . his length for the 6-inc - milar principles a
has been xl}ade 3({? ‘getet- ]?;](}ali)? ‘3?{(111 tt 1111: G-in%: % sewer gll:r;(h]il}l)tf OrOﬂnls:;f;l;C%I‘.I_)
blze]ilni‘}]lb:g:gf-ehas li)eelol substituted for a 9.inch and a lo-1r
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These increased sizes of sewers are designed to be laid at the gradient of the next
aller size. ) - . e

e ’FII;e object of this proposal is to have increased provision for carrying off heavy rain
which may fall within a short time. The result of increasing the size of sewers as men-
tioned above means a slight lowering of the velocity of the sewage, but this diminution
1s considered so small as not to practically affect the self-cleansing velocities in the sewers
when half full. ) )

92. The following are the gradients adopted in the scheme :—

. Sewage velocity Sewage velocity
Size, Minimom, when pipe is half full Maximum. when pipe is half full-

or full per second. or full per second.
4 inches . . . . . 1in B2 24 feet, lin 21 4 feet.
6 . . . . . . 1 in 100 Do. lin 40 Do.
9, . . . . .| 119 Do 1in 76 Do.
12, . R . . . 1 in 295 Do. 11in 120 Do.
15 ,, . . . . . 1 in 415 Do. 1in 165 Do.

The velocities have been calculated from Kutter’s tables with a co-efficient of -013.
If other formule are used the velocities in the smaller sizes will be increased by 25 per
cent. At least the minimum gradients are provided in the scheme except in the cases
of some short lengths of unimportant sewers where it was found lmpossible to carry out
rigidly the rules for gradients stated above. Such exceptions will occur in every practi-
cal scheme of drainage and if efficient flushing is provided the unimportant exceptions
can be accepted. - )

53. The greatest depths of sewers generally except when a short. length of ridge has
to be passed through has been fixed at 13 feet, that being the lowest sub-soil summer
water level in the sandy sub-soil of the cit

54. The main section of the system will be ventilated by air inlets at the head of
branch sewers, the only outlet being an extracting fan at the main pumping station
where the foul air will be purified in a coke tower. The other five independent sections
will be ventilated by air inlets and ventilating shafts as in the Ootacamund scheme.

95. Masonry flush tanks of 500 gallons capacity and in some cases Field’s auto-
matic flush tanks are provided in the scheme at the heads of all branch sewers and wher-
ever possible these tanks are filled with epill water from public fountains. Where piped
water is not expected to be available 4 feet wells provided with a semi-rotary pump are

proposed to be sunk in the sandy sub-soil of the streets so as to provide the necessary
water for flushing purposes. :

86. The latrines of th
20 dumping pits or pail de
ments.

57. The main pumping station is designed to be capable of pumping three times
the dry weather flow to the sewage farm, the remainder of the rain water and sullage

being surplussed from the main conduit Into an irrigation channel which will lead away
the surplus sullage to paddy fields.

58. The estimated annual pumping charges up to 1,927 are estimated at R49,630
out of which amount R37,500 is ex

G pected to be recouped by net income from the orow-
iﬁf’c:f :Eclgﬁi%zjlllgoc.m the sewage farm, so that the net working cost of the scheme is esti-
59. The scheme as

60. A scheme for t
been drawn up

e town will be converted into flushing latrines and with the
pots proposed will improve the existing conservancy arrange-

described is now under the consideration of Government.

or the drainage of the town of Vellore, population 40,000, has also
and is awaiting sanction of Government,

This scheme provides for open oval shaped masonry drains, on each side of streets
and conservancy lanes. These drains have been designed to be capable of discharging
half an inch of rainfall per hour over the area draining into them.

The drains provided are intended to be constr
walls of brick in lime mortar witl cut-stone copin
plastered with Portland cement o an oval shape.
Portland cement for this plastering rather than use
lasting properties of the latter not being good when used in sullage drains,

The scheme further provides for i 1
) ! { pumping the sullage up fo three times the dr
weather flow on to an underdrained sewage farm of 44 acres on which it is proposed t?)r

ucted with a concrete floor and side
gs. The inside of the drains will be
It is found cheaper in the end to use
ordinary or kunkur lime mortar, the

‘grow crops of sugarcane,
The estimated cost of

] the scheme is
of present population.

R3,67,764 which is at the rate of RY per head
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» e ] richi i 0,000) and Nega-
; inag for the towns of Trichinoply (ponulation 120,000) :
6. Drmln?:%:nsg%?(%%%, (i\'ellore (population 33,000) and Ellore (population l-JS,OOOZ
atantl '(Ig)e(;ggtabeing d;'mvn up by me, and are expected to be under execution in the nex
are ai preselil VEEs

ycar.ﬁz I :additidn btk‘o these towns drainage schemes for ;12:\ other towns have been in-

tod and | sti Aill be drawn up in 1912,

i and estimates will be drawn up in 1¢ .

vestlg,ﬂtedﬁndf I:(l}‘ll:si r:;(l:hemes are, principally for hna}xcml reasons, on the OI)G]YJ‘ dr?gll
o bxixle:]) S}"St(;m. The cost of drainage works in Madras can be approximately

:tQie%OItI:) be as follows in terms of present population:—

Per head.

R
i i 1o umpi i : nt with cast

Dipe sewerage schemes involving scetional pumping by oil and steam pla 18
? iron rising maius, septic tanks and sewage farm . . . J L

ing pi ilors st iron ris

Open drainage schemes with intereepting pipe sewers, oil or steamn plant, cast 1ror g

b mains, scptic tanks and sewage farm . c . - i
0 drainage schemes without pumping and discharge of crude sewage into
o . » . . .
tidal river . . . . . .

. . . . . . diS-
64. Sewage disposal works in ‘-Uadras.—Iln.(xlnan%- to'xl':lllls ;mrfllg tse;\e:‘gaeoiaﬁli;lf?; is-
t ' :as have been laid out. e larges ge 1 8
al of sullage from local areas have 0 .
Poml oL wsidency is that belonging to the City of Madras. ) )
. thitw‘}filse flz:?;ulll(:)n;(}:plt?c ;unks are in use or required at present although their con
ztv will probably be found necessary in the future. « for sewage disposal.
strucrl}}?n il qlt this farm heing sea sand it forms an 1deal means for (fed e o
At Oot:c:f?nm;d where there is a septic tank the sewage farm 1in use 1s compos
av 2
il whi i underdrained. ) ‘ ‘ .
ol ‘ihmh Ire::l:s]:;? Swtl?eP: light and open soil is absent excelient 1esx;1ts f1o‘1'1t1ht1:; gl‘;);\ x%
f r'?ess?g; fodder may be achieved by top dressing the site ‘of & ;1;11:13 leasily o two
(f] tg ‘fh treet rubbish so as to form a porous soil in which roots may 5p ad easily and vot
beest(:m?(ed in growth as in the case of grass grown on heavy orf I?Qmﬁinso\[;;dmg Shis e
e tion it may be remarked that in the case of certain sewage am:]sl  Sradrs e
nec'lzll:alll(lor;gd as they were located too near dwellings, the grovi t.o sgs‘,vamps pheno-
Eloe‘:nﬁ These Farms were located on sites which were 1tn‘ i?‘meﬁbi;?i\-hich ups or 1o
groun& but subsequently reclaimed by the dumping of street ru
to the sites in conservancy carts. . v .
65. Our experience in Madras is in favour of sewage disposal by the use of sep
tanks and a sewage farm. | , -
The septic tank should be designed in such a way that tslufdgsnlgzagﬂ}:)ﬁ nglw(orkiné
removed on opening a valve, thus causing the minimum of in erf er e i e o
f the tanks g What appears to be a cheap and suitable form o 15(}(:{ e e
(t)rian ular t\:edge section constructed with apex downwards, z}Hs l()) ;eno 1111 é)ntarilybdeposit-
at thg oint of the wedge so as to receive the sludge “'hx(fh “1*1 1eOn B e mequi-
ed T}l)lis sludge can be removed by the opening of atgaIE;nR acec
e b head g P{)O"i(lled ll).Y tgisﬁgﬁ?tgdlis 'Iesimpi;: excavation, the sides to be
Tanks of this type can be cheaply cor as a
uddled with clay and pitched with stone. ' . _ o
' They may be left either open, or closed by a hght] cmrug.\‘iig i;znbr:"innin" i
y o ¢ o A g
water-supply and drainage schemes. : ginming o 'hS
a 926’1 I;;}’grrggm;g :{Jeugact 3thlnlt {he number of water-sul)plyt sflls\flqsdggumge
Ewgiting investigation and the preparation of plans and estimates we

. - . raln-

o N -]f \vatel-bupplb and dlL

: enparation and construction ¢ y ent

A ‘e programme of prepara ~ - f shows an appar
tentative progra < endine in 1917 has been drawn up and } el~

age schemes for the five years e g £ 221 lalkhs of rupees.

possible expenditure in the next fve yealrs On' thiseaifilil\l']:isl:ble or will shortly be availi
; R221 lakhs there is already ave 1 S 7 tirhated tota

“able (I)Jilz:n(;f atllll(lls élsrzll(l)llll':ltteso JEfor water-supply and drainage schemes of an esti

cost of R76 lakhs. *

The schemes to be drawn up inlihei nlei‘:  two or three
between 221 lakhs and 76 lakhs or 145 lakhs. e ies. ave urcently
67. Many of these schemes, especially those for })I'Ote?ﬁ?illl\‘éqjglbs(:qzlggl:xi:; 11) ang cony-
require.d 'by gle local bodies. The numbel: Of' SChelllil)esn;‘ e;:;"s establishment and by that
structed is limited by the capacity of the Sanitary n?t;)uction.
of the Public Works Department to carry out the const tant question as to whether
68. There is also to be considered the even more 1mporial ques

. . tarv works should be assisted
the local bodies which cannot bear the entire cost of sanitary works s

‘ 'ner
.11 sanitary loans. If from the former,
: - fr ecial sanitary loar C DN
b v revenues or from sp it B and in lean years
tﬁegrglf:csccfxggzlrlugig)lr? I:)lf) sanitary works must necessml]iy life mm;t(}ﬁi ‘sqni’mrv works, the
¢ vy a ¥ : i (s IS J
i ; the greatest need was felt or certs Yt the lean
might so happen that, “hen1 " npomarked for the resulting consequences o
ordinary revenue was already ear-ma |
year, , ‘

years will be for the difference

Q
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69. If sanitary works are to be advanced in mofussil towns at that rate which an
inspection of these towns seems to show is desirable, it appears to be advisable that o
programme of construction should be prepared for a period of five or ten years ahead

and to arrange for the supply of the necessary funds by a large and special sanitary,
grant to be given by the Government of India.

70. The construction of any sanitary work the cost of which bears a re
parison to similar works carried out elsewhere should, I think, be deter
the amount of finanecial assistance which can be given without dislocatio
mands, but by the actually proved necessity for the sanitar
view of the public health of the town in question.

asonable con-
mined not by
n of other de-
y work, from the point of

W. HUTTON,

Superintending Enginecr,
Sanitary Engineer to Government,

Mapnas;
The 10th November 1911.

ANNEXURES.
Circular no. 3443, dated the 5th November 1909,

From—W,. Hurrox, Esq., AMLILC.E, Sanitary Enginecer to the Government of Madras,
To—The Chairmen, Municipal Councils, Vizagapatam, Cocanada, Kurneol, Adéni and Vellore.

In connection with the printed rules for starting and working filters issued by this

department for your guidance I have the honour to request that the following instruc-
tions may be carefully observed : — ‘

(1) About starting flters after cleaning.—Filtered w
admitted from the bottom upwards until the wat
surface of the sand. The rate of admission sho
rate of filtration for the filter.
through the ordinary inlet to t

-height in filter. The water sho

ater should invariably bhe
er rises 6 inches above the
uld be the same as the safe
Then unfiltered water should be admitted
he filter until the water rises to the full
uld then be allowed to remain undisturbed
for a period of 24 hours at the end of which period the scour valve should
be slowly opened to let out all the water thus allowed to settle until the
water level in the filter stands 6 inches over the sand layer. While the scour
Is kep’c open, care should be taken that the slimy layer formed on the top
of the sand layer is in no way disturbed. As’this slimy layer is found
to play an important part in the efficient working of sand filters the process
of admitting water into the filter, allowing it to settle itself quickly for
24 hours, then withdrawing by the scour valve without disturbing the slimy
layer.even very slightly, should be repeated as often as necessary until
the slimy layer formed on top of the sand is about 1 inch thick. The filter
is then ready for working for the town supply. ‘
() About sand for filters.—The san
coarse. Its uniformity
The sample proposed for use should first
to Government for examination and advi
receive before using. If it is found nec
Council may request the Sanitary Enginee

he may decide is Decessary for the purpose.

essary to screen the sand the
r to indent for such screens as

No. 3676, dated the 29tk November 1509,

From—W. Horrox, Esq, AILIC.E., Sanitary Engineer to the Government of Madras,
To—~The Chairman, M unicipal Council, Vizagapatam. .

During my inspection on the 19th ing
sand only to a’'depth
of dirty sand.

) tgnt.‘ of your headworks I found that clean
of 4 inches had been laid down on filters nos. 1 and 2 over a layer

I have, tl}_erefore, the honour to invite your attention to the printed regulations
1ssued from this office for the werking of sand filters and to my circular letter no. 3443,
dated 5th Nove_r_nber 1909, and to request that you will be good enough to see that in-
structions contained therein are carefully attended to if the sand filters are to be of any
practical value in supplying the town with potable water.

.To e.mpllas_lsp the veed for ocecasional proper cleaning "of drainage and filtering
medium in sand filters T will repeat the procedure to be adopted for cleaning such filters,
As a rule, every filter should be cleaned at least once every two years or oftener if found
uecessary.  When a filter has been found to clog up fast, that is, when the interval
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i\ tw’"ée;l' ordinar'y’clénniugs is much less than usual, then the filter should be thoroughly
&

' elai Pirst the dirty water should be run out by the scour valve pro-
overhuulcdhundulelgég ‘ %ﬁgf;f ttfll:; gllrrxdys‘l‘xr‘)lu?fl be carefully removed, as soon as 1t is drz
wdedlfor‘fnehlp I;ga;sh;:d in a sand hox or other device preferably wéﬂ-thtitlei) u(fuleéx-'
- stlr(c;r(én%erglg the sand box from the bottom. T%le s:lxlndsthg? clez%lﬁgi ;eg;l andest’:cl'

e dric ith scre : mded by the Sanitary E z-
i 1 with screens recommended by 1
fully dried 806 screesy i their grade of coarseness. Any sample
» fferent heaps according to their gr )
e(} Egarut[l: eatf,i i'taelfdg:nd;r;x; the hegps when put into a tumbler of -water should impart no
p1eRed, st
the wator. ) -
mrbl’i‘lllxtyntt?)e ldminage layers should be dealt with as follows : — lavers should e well
1 ; diately the superimposed sand is removed the dr:nnag?1 ibI) ei e e by a
&n n water. While they are being thus soaked they shoufl L e iltls g Forign
saske ]m ] or oither contrivance so as to facilitate the remmm} 0 eipovs or any foreign
mktet’ei l‘?i’teh which they may have become coa’tedl.l The draaqigetoays fzres Any sample
mase : N ow vied and stacked in heaps according . A D e
W_el]l{ l&nj;daltnrglnegéluri’;e&' ’tl(ll:‘fl)?\'nainto a bucket of water should impart no sign of tur
icke
e . .
bidigg to t'h?l;m{’;eozr under drains of the filter should then be cixreffuhlgY:c;ggbfi,w::ﬁed
1 l’irnl::swj;:he(’l and ,etposed to the action of the sun for a couple ol day
ed, 3 . )
with clean water. ) dvantare should be taken to examine an
ile- being treated, advantag D and-
t \";-lllecliltlh:hglgzll‘etl-swtllzluf)utlet-,g scour and overflow valves, screens and other app
put 1

: laid as in sketch
e i inace layer and sand shall be
s Then in relaying the filter the drainage lay
below : —
'l —————] M, W. L.
e e o s ————— pue—— —
| AR s through screens 20
et Sand to pass through
T ; | p ;"":;.‘:'E a‘mCShes; but retained in 30 meshes
by - e Tl to 1 inch.
LV I
or WaTER] I
3 : Wi :‘:";.: Sand retained in screens 10 meshes
i sl lants to 1 inch.
) RTINS
4I | SN Broken stone to pass 1 inch ring
>|'< i but retained in % inch ring.
i 173
; l". } 1 inch ring
. Broken stone to pass 11 g
* i but retained in § inch ring.
]
1
4|
1
¥
inch ring
| 3 tone to pass 2 1mc
Broken sto! ] :
= ' : retained in 1% inch ring.
10
[
L e 3
? 'l l L )
; ¥ i
- ‘--E\,\/\/——_

sent after washing then
i cient after was _
ulil(linifcl:ggil had been removed 1n the

e with special instructions

) the filter be fo

1f thé materials removed frond (D0 ol as if suc

4 red an
w material should be procured al tate.
E:St instance from t{l% ftillter ]hI:: rll(? t;rttfl};ise(; in strict ¥00r§£\€§r 1909
en e Nove
oontgggdﬁilxtefﬁ;hcoigc(uln; letter no, 3443, dated 5th

—_—

TFILTER BEDS.
Rules for starting and working filters.
I.—Ngw FILTERS.
pletion of the filters the

tnd, through the copper g

nd care should be taken to
e inlet clxamber. .
ter level is 8 Feet 1t

unfiltered water should be

auze 1nlet u:ereen, 80 a8 to
’ g w t(? . Aftel

v f the s
run slowly on to the surface 0 ‘
fili u thg, filter bed with water. wod 4 inches per hour 2 nd «

i £ filling should 1ot =t ush of water from the
id monieg h ux{;facc of the sand by a,'l bottom to top of wa
aVOIdHS cé)l;lm’? g;&tl ?lespth ot the filter bed from y 1 surface, the inlet valve
o 2 an( ace,
should take 24 hours to fl] 1B 11))2(1"11511ing too fast on to tglfesi(;ld thus prevented. a2
£ the Watler i(s1 obserx;(;drzcé e e flow and scouring ;
should ;be regulated so as
: s \

i - i
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Statement showing the towns in the Madras Presidency where
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in progress (Madras City omitted),

water-supply schemes have been

»

completed oy gy,

]
f! Number of D
. gallons and ‘
N Population I;C’Pumlt-l o[n3 supply for which Cost per head.
Num- . 1 or which works were Al :
bor, | Name of town, sch::‘n]xznw as the schemei designed. est(;f;l:tle%r l"“‘“‘\
. was de- ' ReMark
drawn up. !l signed, cost. !i Egglllllla. AIt’_Opll_]a- ARKS,
ion in
Total, Per ; column | column
B ' head. ! 3. 4,
| —_
—_—
1 Adoni 26,212 R ]
: =S 30000 ) 300,000 1 10| 1,567,319 ¢ 52 | Gravitation ?
i : arage
> . | tank, filter beds ang
Bezwada 24224 1 40,000 600,000 15| 3,11,790 | 199 g P serviee reservoir, an
3 ) ¥ i umping : Wells and ser.
Cocanada 40,685 50,000 750,000 5 5,02,342 12.4 105 P vicq rgscrvm',-_ ser
. ) .- " umping : Storage tank
Conjeeveram 42 561 56,000 840,000 15 2,69,231 63 48 P and filter beds. 4 an
bl . Pumping : Infiltration gal-
. ) lery and servi
© | Coonoor {Hill - ; crviee eser-
Staﬁon)f ! 60491 7500 | 150,000 | 99 185394 | 306 | o4 Gr:;(‘)rl};;xt' I
. 1tation : Impounding
6 Cuddapoh . reservoir andp servic%
19821 20000 | 200000 | 10| L1615 | g2 | 5g posservolr.
7 | Dinai ’ o° umping :  Gallery and
indigul 16000 1 22000 | 220,000 | 10| 1,30,150 | guo 60 |G servies rusvoir.
’ ‘e { ravitation and pumping :
5 ) Gallery and servi -
Gudiyattam 21,335 25,000 150,000 6 81,000 2.8 SCIVOIr, ice re
’ . 33 | Pumping :  Infiltration
9 | Gunta : gallery and service re.
r ) S0833 1 30,000 | 450000 | 15| 255471 8.3 s
10 | Kurnoof . | (et} . 5 ravitation : Springs and
: T 5B 30000 | 450,000 | 15 o 63,667 | 1075 | g8 |p service reservoir,
P00, . . umping : Canal, storage
1 | g ) } tank and service reser-
Madura . STAZ | 100000 | 1,500,000 ;15| 304738 | 5 | 3 voir -
12 |y | S i y R Pumping : Submereed fil-
ore . j 32,040 35,000 | 525,000 15 1,65,562 JI 52 | 47 rer bed. )
13 | Ootacamung : 209, ! . . Pumping : Infiltration eal-
a ! 10,000 . ' : ipo.
1 | il Station). | 00 | 400000 | 27 57580 515 | 284 cffi?tiﬁili o
alem . -1 70,621 ' ‘ coirs. T TE
S D 00 1000160055 | 120 | s [0S e
anjore . ) _ - < < M age tank
1 ; 54,055 60,000 | 900,000 = 75 4.47.490 . 74 | p and scrvice resersoir.
yE % o . umping ; Submerged
16 Tirupati . . ’ L2 | filter bed, service reser-
TR RO 1300000 15| 931000 | 162 | gg | qrOF
17 | Trichinopol 291 : . sravitation: Gallery and
poly . 88,715 88,000 1,320,000 ’ 15! 76895 service reservoir. !
18 | Vellore _ 405 ,' 08,251 | 8.7 87 | Pumping: Gallery and
; »95 50,000 | 750,000 = 15 3,92.860 - service reservoir,
9 j s4lly -2 64 Gravitation ; Impound
1 Vizagapatam N ing tank, filter beds and
8ap, . 34,487 40,000 | 600,000 ' 15 471,804 | 134 s | @ service réservoir.
B | i : . ravitation : Impounding
) L i i I resez:voir, filter bedsard
. Water-supply ‘schemes under construction service reservoir.
thampur . 25745 | -3 ) '
| ' 0,000 | 450,000 I5 1 311,000 | 121 10-3 | Gravitation: Storage tank
2 | Chidambara filter beds and service
m . 19,909 30,000 | 450,000 15| 397,650 | 200 133 | p reservoir. ,
24 : . umping : Channel, stor-
3 | Periyakulam ) age tank and service
17,960 24,000 {360,000 | 15| 1,626 TeSorvoir,
. | 02,670 91 6-8 P umlll)ing, Infiltration
izianagram . | o - gallery and collecting
g IO 50000 | 750000 | 15| 4g0700 | 190 | g 7 | Pompiner .
S0, : . umping : Infiltration
5 | Kodaikana] (Hill 1,912 G esy end servics Tor
Station), ’ 3800 | 70,000 | 20 7 servoir.
6 | Negapatam { 57,190 82,700 | 432 236 | Gravitation : Impounding
i, ir.
7 82,250 1,233,750 15| 7,46,760 | 130 6.1 Purese.rvou. -
mpng : nfiltration
galler'y and service re-
| Servour.
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APPENDIX 9.

. VILLAGE SANITATION,

Sanitation in rural areas of the Madras Presidency is the duty of Taluk Boards
and is administered by the Madras Local Boards Act. The result achieved in the
sanitary improvement of villages during nearly half a century is disappointing. This
is due not to any lack of effort or interest on the part of the authorities responsible, but
to the ignorance and ingrained conservatism of the people to be dealt with. The scep-
ticismm and apathy with which sanitary reform had in the past been regarded have to
great extent disappeared and there can be no doubt that very laudable efforts are now
made by local bodies to improve the sanitary condition of villages by attention to con-
servancy and the improvement of water-supply and drainage. There are obstacles in the

way of the achievement of this and these are:—
(1) Lack of funds.
(%) Absence of correctly organised and trained sanitary staffs.

{3) The inadequacy of the law {o enforce sanitation.
(4) The failure of the people to co-operate so as to render the measures adopted

a success,

The first three are by no means insuperable and could be overcome by some organ-
ized plan in each district so as to secure the greatest advantage from the funds available.

The apathy of the people is the stumbling block to all progress.

Valuable suggestions have from time to time been made by many sanitarians as to
what is best to be done, but the practicable outcome of all is, that during the half
century this work has been going on, the advance in rural sanitation has been so extremely
limited that according to the latest returns furnished there were during 1910 only 595
towns and villages conserved out of a total of 42,852 in the Presidency, that is, 98'6 per
cent. of towns and villages still remain uncared for by a system of conservancy. In fact,
compared with 1909 these figures show a retrograde movement inasmuch as conservancy
arrangements were during 1910 withdrawn from three towns and villages. The sanitary
plant is such as to be of very little benefit and the staff employed inadequate; they are
not organized in correct proportion to the area or population served nor are they under
skilled supervision.

During the last 20 years increased attention has been paid to sanitation both by
Government and local bodies not only in the matter of funds, but in the introduction of
trained staffs such as sanitary assistants to District Medical and Sanitary Officers and
Sanitary Inspectors, thus forming the nucleus of a future sanitary service. It is however
much to be regretted that these subordinates are employed to a very limited extent in
the rural parts of the Presidency. ‘

In every village so much has to be effected that general directions are sure to be
disregarded and in fact would be beyond the financial resources of most districts.

There can be no doubt that it can best, indeed, only be done step by step with some
definite object in view, but with the clear understanding that in each district there
should be, every vear, a fair amount done either in the line of permanent improvement
of some kind or in the establishment of conservancy operations.

The only way of doing anything at all seems to be to select in each the most urgent
and easily remediable need and have it carried out.

There are villages where all-round sanitation is urgently demanded, viz., those
which are the perennial haunts of cholera. More good would come from concentrating
efforts on these than in making spasmodic attempts to conserve others that are not mark-
ed by so heavy a death-roll. .

A beginning might be made in each district, in consultation with the medical
officer as to what is most urgently needed and most easily set right, and the villages

nearest to large towns and cantonments would properly first engage attention.

The rectifying of one insanitary condition is not enough to banish preventable
causes of disease and of physical degeneration, but it would help; fmd as everythmg
desirable cannot be done at once, it seems better that efforts be directed to what 1s

immediately practicable.

WATER-SUPPLY.

The water-supply in most districts furnishes a worthy object for the expenditure
of money and of the best endeavours of all concerned in it. Till the people in every
district can be said to be supplied with pure drinking water, there need be no difficulty
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in laying out to the best advantage the full amount of the allotment for sanitat]

RO R d 1 2 * sanitation .
of which is now too often left unexpended. The chief sources of water-supply i1’1 I:I\I;qu{
areas are wells, tanks, rivers, streams and irrigalion channels. These are subject to -1‘11

manner of contamination that it may safely be said that in no vill
ann : ely be s rillage do the pe
drink a safe drinkable water. Of course it would be impossible to prgvide rots
water-supply to every town and village and we must for years to come conte
with improving existing sources and conserving them,
Protected water-supply schemes: are under consideration i
¢ ly ; s lon.in several
})lut wherei thesga.;n'e not plossﬂ)le the provision of wells on st esign o
1iem on clean sites and the improvement of existing well i
: - ) ovement g wells seem to offer the best solut
;0 ‘thﬁproblem of water-supply in villages. All efforts and expenditure should tlllxelx‘-)elf
borxe e concentrated towards the attainment of this object. Tanks should be improved
E) so guarding them as to prevent direct access to. the water in the tank. The SaI;it'xr 7
shﬁ%ﬁ)e:rhct)zv E‘:}(l)ivemmﬁlntb in ﬁMatdﬁas ]%iesidency has drawn up plans and- speciﬁcati:)n)q
g s cou e efiected. e conservation of. rivers, st irrigation
channels seems to. be a hopeless task, Th : rtod 1s o aot amntion
! ! ss task, e method. usually adopted is to set :
i{g?cshgi nat(l;lver, stirteamtor irrigation channel for drink:gng p%rposes and ;gsgfn’gzlé
. ) prevent contamination, but a more useless way of i
be imagined, DL contamin, , ¢ ss way of spending money cannot
be im . guarding is merely nominal and moreover wh i i '
drinking water source of several vill 1 e willagen lomor dom is the
{ : illages along its course, the villages lower d
necessarily drink contaminated water coming fr rti e rivor sot Apart for
neces: C ! the portion of the ri
mferior purposes in the villa i " Tn this v ety aapabary for
1 ] ges higher up. In this way cholera i i
village to village as is ver ) T oquate wnm, cpread from
ag ] y Irequently observed. If an adequate numbe
provided, resort to rivers will be avoided so that rivers and stgeams will soﬁnOfce:seélfoalig

drinking water sources. Wh it
with a pump elevated cistern zf;fl ’f;l;gs permit wells should be covered and provided

a protected
nt ourselves

Unions,

Type design for wells with explanatory remarks.

Type design for hand pumps with explanatory remarks.
Type design for shallow well with explanatbry remarks.
Type design for deep well with explanatory remarks.
Type design for protecting tanks.

Dramxice.

To introduce a regular system of dr;iiﬂnzigé, scattered as are the towns and villages

:)Vfoilnd b(fisin' ritnsug‘irable. difficulty, and ‘involve an immense expense beyond the means
quateye s :ﬁcf . e existing side cuttings generally to carry off storm water are ade-
o ono ﬁoulses ig’; ‘clzﬁg l;)lfd oll;ostrl.xctlopsdjfox; the free flow of water. Where these drains
Heohares e ﬁelds.y e rnet'fed; ~Household sullage should be disposed of by
Those parts of a village on lowe | to whi
) e pa ge on lower level to which al
village gravitates should b i rith Ny
from the foundations of t Bt o d b &
1s an object of simple im

lgr nearly all the drainage of the
asonry drain to carry the sullage awa
he }10uses and convey it to the fields beyom{. This I %gnside{
provement on which public funds might be well spent.

) Drain from well or water from drink
i ‘ 1. Cesspool. h
Type design.

ing fountain : —
2. Infiltration trench with remarks,

. ConsERvaNcy.
Next to water-suppl V ‘

¢ ¥, conservancy,
attention. There can be no doubt t{a
streets and backyards and compounds of
etc., form the foci of many diseases.

both public and domaestic, should receive special
t the accumulation of filth of all kinds in the
Ih?vl:)se‘s(,l tg]n:le h(}usmg of cattle with human beings,
et ¢ Toci of ‘ ul erefore urge that, in orde
conseﬁvéﬁcthff dolrecfcwl}, every effort for the present should %e made towardsf Egeegfoc;e?
e villz; > b}lr"lcl)“ ns and villages. The main evils can only be grappled with, in
village (hav;i;n g 5_1 age, and as a beginning I would suggest that a suitable town or
tary Officer ingeach lfl)lerifary) be selected by the President or District Medical and Sani-
bead-quasters of & Da ut\ of a district and made the basis of operation. It should be the
was popular e eputy ?ollector or Tahsildar, who took an interest in sanitation, and
MR he people.  The town or village having been thus selected, I W”Ollld
e promulgation and observance of the following effective aild easily

worked .rules as to its cons ' i il nc
would be'within the power (‘)afr:i;‘icz"il“’hmh homselvas o pive s, henditure, as it

fore T he villagers themselves to give effect to them. -
orcement of the-rules and their observance by the 'peopl{::: shsulilc be0 eleter‘l,t?stédT]tls fllzlc

opie

andard designs and many of -
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Deputy Collector or Tahsildar who should be enjoined to obtain the co-operation of the
people by explaining to them the various improvements proposed and by persuasion
enlist them in the work of protecting their own health.

First.—Certain fixed sites should be selected on the outskirts, at least about 200
yards distance from the town or village apart from any source of drinking water-supplies.
These should be defined and protected by a low boundary wall or hedge and formed into |
depots. Al the sweeping and filth of every description from the streets, backyards and
compounds of houses should be carried to, deposited and stored in these depdts. They

. should be under the supervision of the Tahsildar or Deputy Collector or any responsible
‘person ‘the President may think advisable to appoint. The mass of filth, rubbish, elc.,

thus collected should under the superintendence of the Deputy Collector or Tahsildar,
etc., be apportioned off to the several contributors when required by them as manure for
their fields which will generally be at the commencement of the cultivating season or
sold by auetion.

The filth and rubbish, etc., from the backyards and compounds of houses should be :
carried to the depéts by the owners of the houses themselves and in the event of their !
failing or refusing to do so the law appropriate to the case should be enforced. ;

This system has been adopted in other parts of India with decided advantage as to
cleanliness, salubrity, and the healthiness of the villages; and what has been accom-

plished in one place cannot surely be impracticable in another,

Second.—All the cattle should he removed from the interior of backyards, etc., and

housed outside the village or town. No.doubt this measure will be met by violent oppo-

sition on the part of owners of cattle, but the constant danger to health inseparable from

"this practice necessitates their removal. The ryots in some places may be induced to

build homesteads on their land for housing the cattle. At any rate some provision

_should be made for stalling animals in. other places than outside houses and backyards.

If possible they should be penned on the fields or kept on some open ground within the
village.” - -

Third.—No one should be permitted to perform offices of nature in the village

street, lane or open space. Some pieces of ground outside the town—not near any well

or drinking water source—should be -set .apart where people should resort for the pur- -
poses. of nature. '

Trenches 1 foot broad and 11 feet deep.and as leng as required should be dug in t]}e :
places set apart. Every person using the trench should by notice on a board put up in:
a conspicuous place be directed ‘to cover up his own filth. As soon as one piece of
ground has been so used up all over another site should be selected and the manure :
ground ploughed and cropped. ,

Villagers in better circumstances may perhaps object to go to the places set apart
for the purposes of nature; such persons should then be directed to bave their private

'~“3privies daily cleaned out by sweepers employed by them for the purpose. Or arrange-
* . ments might perhaps be made for their conv
" have a group of privies cons e 1
"~door an% lorI:)k anI()l key to be used only by owners. These privies should be kept clean
. by scavengers emplayed and paid for by the owners themselves. Type design latrine

enience as is done in other parts of India to
tructed outside the compounds of houses and provided with

‘with remarks.

" Fourth.—All ruined dwellings should be removed and the sites levelled, all vacant
sites cleaned and enclosed by owners, all useless jungle should be removed and prickly-
pear and overgrown weed and shrubs cleared away by the villagers, at least once 1n
every 6 months. .

There should be no difficulty in so arranging matters as to obtain spaces beyond
village limits for the storing of manure, housing of cattle, and for offices ?f x.mtur'e.' '
The example of an improved town or village will tell upon others in its vicinity
and create a general conviction among the people of the necessity of. Sﬂl.lltal.‘y reform.
Much good might be done towards sanitary reform by the distribution cf a few
simple rules to the village headman on the conservancy of their villages and cleanliness
of their dwelling houses, etc. . ‘
The tahsildar or medical subordinate attached to a dispensary (should one ex1e{)t)

should inspect and report weekly or ‘monthly on what is being done, care bfemg taketli; y
the inspecting officers not to prejudice sanitary work; and at the end of every ﬁnon' " or
quarter the President should rep‘ort to the Sanitary Commissioner as to how the system
is working. : ] t

' at if what I have suggeste >
measfn'feeeilnégllllf ?)?'nlglzlrlgtvillages in each dis?rict, it will prove successfgl and the vexgd
question of village sanitation would,_in one 1m(portant respect at leﬂs’c, z:e..,dconservancy,
be satisfactorily solved by the extension of the system throughout the Presidency.

d above be adopted as an experimental

" W. A. JUSTICE, Captain, I.M.S.
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APPENDIX 10.

NOTE ON THE MILE-SUPPLY OF LARGE TOWNS IN INDIA,

The very unsatisfactory state of the milk-supply of large towns in India has long
been realized, but it is only within the last few years that the subject of improving it has
received much attention.

It is true that there are Government dairies in many cantonments, but these are for
the benefit of troops, and their existence may be considered as an admission by the mili-
tary authorities of their failure to obtain satisfactory milk from indigenous agencies; for
it may be safely assumed that they would not otherwise have resorted to the costly e,xpe-
dient of dairies under European management for the milk-supply of troops. It is also
true that in some large towns, with a considerable European population, dairies have
been established by private enterprise, in which some attempt, often a very feeble one
15 made to handle milk by Western methods. These, however, cater for the Well-to-dé

class;(es who alone can afford to pay the high prices charged for milk at such establish-
ments.

Further, legal provision exists, in the Municipal Acts of most provinces, for the
regulation of the milk trade, and some large municipalities have framed milk l’)ye~laws
based upon those in force at home. Even where such bye-laws exist, however, many o%
them are inoperative or nearly so, and this for at least two cogent reasons; one is the
want of tl§e necessary staff to enforce compliance with the bye-laws, and th,e other the
apprehension lest such enforcement should cause a rise in the price of milk out of
proportion to any improvement in its quality.

The problem which thus still confronts the civil sanitarian in India is how to obtain
from indigenous agencles, namely, the gwala, a reasonably pure and wholesome milk-
supply at a price within the means of the ordinary inhabifants of Indian towns. It is
unnecessary, i a note intended for members of an Indian sanitary conference, to
describe the conditions of urban milk-supply which it is our duty to attempt to imprgve.

Most of us are familiar ad nauseam with examples of milch cattle crow i ’
unventilated huts, fed upon garbage and milked iE urine-sodden byreesc. m%\('l'zdai]slcfol;lr?(:‘w"
the dirty hovels in which milk is stored, the battered brass milk vesséls * cleaned with
mud from the byres, and have seen milk carried long distances in open cans with a wisp
of dirty straw floating in it to prevent spillage. We have also had experience of mil}c

obtained from unhealthy animals, or shamelessly adulterat 7 i
milk or diluted with water, from any filthy sourcyc;. erafed with skimmed or chumed

The problem of improving these conditions is certai i1fi its di
¢ : ] ( ainly a difficult one, and its diffi-
culty explains why it has aroused less interest than its importance deserves, ?11111(1 le:stilﬁes

L o’ . X c. : : .
bo(ielg({:dc ical wisdom of the Indian consumer in refusing to drink milk unless it has been

It may, however, afford us some encoura it
, ’ gement to reflect that conditions very simi-
gljr fo the:s? Just mentioned were common at Home not so very long ago, and tha},,t Scl)glcle
vy received the earnest attention of public health officers improvement was very rapid.

I do not, of course, suggest that we can ex imi
ot, , hat v pect a similar rate of ress 1 1

E(irldo .Ilth_mk that success can be attained by similar means. For at ﬁ?féefts; :;llifgéfyi
: f?adzglii Satl;g;; l)fz;cktedd by }f};hihtenedhpublic opinion, that the purification of the milk
I . ected, while from what has been siated above it will b hat
ll;ctle 15 toxl‘)re expected from resource to stringent bye-laws in India, at aen;ngize?srt{cll?e
It)i Oel;enb(.)th O F Is)llllzla)llli,cIO;)}}lllpk, fordsoaneﬂtlime tolcome, obtain better results from the educa-

) inion and of the gwala as to the advantages of clea ilk, and
f;}(‘?m fllxlebencouragement of voluntary reform, than from resort t§ legal I)OWI*IerI;lll th,ognh
A1s will be necessary for dealing with fraud and wilful obstruction. ’ #

. One way that has been suggested for dealing wit ; ideri
:fotlﬁt Ilnul%lcvxpal{tles should establish dairies simi%ar tohtflltl)gepilx‘logsxnt]ofl‘rze?llt:COIIIS;L;:(S%
iy ) I;g;v (132 e‘:, 11f1t!1e anl’frusmn of municipalities into the milk trade would be a wise
b r'tll)u d 1mvolve large initial expenditure without any prospect of successfu!
petition with the gwala except at a considerable recurring loss. Moreover in order

to meet the commetiti : ) .
adulterating % 182 inll(l)i; so created the gwala would undoubtedly resort to stil] further

~If, on the other hand,
ing by charging high pric
whose wants, as has been se
would also certainly cause
the. interests of the ordin
while the main problem—

municipalities were to try to make their dairies self-support-
es for milk, they would only benefit the well-to-do eﬁggz:,
en, are alrt;ad)_' catered for in some large towns. Such action
a general rise in the price of milk. In either case, therefore,
fcllry consumer are more likely to be injured than advanced,

1at of reforming the gwala—is left almost untouched. '

~ some of the measures already mentioned, such as the prov
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As a preliminary step towards obtaining a cleaner milk-supply, I would suggest the
imposition of a tax upon all cattle housed within a town. It might be desirable to
exempt from this tax milch cattle kept for purely private purposes, or those housed
within certain specified areas, but the main object of the tax would be to exclude, as far
as possible, all cattle from towns, in the interest both of the animals themselves and of
urban sanitation.

It would be necessary to arrange for the accommodation of the milch cattle so dis-

‘placed, and I think the best way of doing so would be by inducing dairymen to keep their

lierds in the neighbourhood, within a few miles of towns, by offering them land, cow-
sheds or dairies at low rentals. The expenditure on such a scheme need not be great,
especially in the case of towns possessing spare lands. It might eventually become
remunerative, as when this arrangement was firmly established and its advantages recog-
nised by dairymen it would be possible to charge higher rents. In any case I think
such a scheme would be a more suitable object for municipal expenditure, and would
afford a far better prospect of improving the milk-supply than would the establishment
of municipal dairies.

Such a system would greatly facilitate the inspection of milch cattle, their accom-
modation and food, the arrangements for the storage and transport of milk and the
manufacture of butter and other miik-products.

The low rentals charged should also attract dairymen from a distance; this would
bring them also under inspection and would have the further advantage of shortening
the carriage of milk, a very important one in a hot and dusty country.

It might be objected that the sudden displacement of milch cattle from a town
might dislocate the milk trade. There is, however, no necessity for 'sudden action,
ample warning should be given and accommodation for the displaced animals should be
prepared beforehand.

There is, moreover, little danger of any serious dislocation by_this means of Jghe
milk trade of large towns, in the Punjab at any rate. As it is, a considerable proportion
of the milk-supply of towns like Lahore and Amritsar comes from outside.

The trouble is that it is brought in from long distances, as great as twenty miles,
mostly by road,.and under conditions already alluded to, and it is this which it is desir-
able to avoid. .

To further encourage the reform of the urban milk trade it would be desirable to
provide milk vessels and appliances of approved pattern at or below cost price, or to
offer subsidies, prizes or certificates to dairymen con}plylng with municipal requirements,
or to grant them special facilities for the sale of milk in towns such as the abatement or
remission of octroi, or the provision of carriage or of milk shops. o

Inasmuch as the urban milk trade is largly carried on by agriculturalists its im-
provement is a matter which concerns District Boards and provincial Agricultural De-
partments. ) L

District Boards might therefore be expected to co-operate with municipalities in
ision of land or cowsheds for
dairymen at low rentals. -

Agricultura] Departments could also render effective help by undertaking tlée
training of gwalas in modern methods of milk production, and by improving the breeds
of milch cattle. .

I may say that the Agricultural Department of the Punj
attention to this subject. 1 Tt t 1, and by his

v n chiefly concerned with the production of clean mils, ang
I mei(r)l fx?cl)‘tloill? em};ial(: which )has been protected from ordinary filth contamination, but
which has also been obtained from healthy animals, . .

Tt remains to consider the question of the adulteration of 1?1111;.. )

_ This, although less difficult than that of‘ obtz}épln%hclrea?s 1111](1)115;1;5“1'11(1)2 2;1111 ;z:lskzajzci?
might be supposed. For except in a few large cities there O S oted il
rate tests of milk and without such tests prosecutions for the sale of adulterate
would have little chance of success. . . c 1

Moreover, there exist at present very few observations on the composition of the

it 1 : e resorting to law for the
1 i -s and buffaloes, and it 1s necessary, before resorting to )
;::Lli{sﬁfneI:td t)aknff;:dulent milk-sellers, that standards should be available with which to

ted milk. .
compare tests of suspeo ary for different parts of India and for

1B -ould probably be necess _ : f d fo
diffe&e[lllltksi:;gg:fdfso: ?tl is II;)nown,yfor example, that milk yielded during the rains is

oorer in fat than at other seasons. e
! Meanwhile, in the absence of such tests and standards, the bestlfvaya_oiij a;adh?g £ ;ix;
gross adulterati’on of milk would be to require all milk-sellers to be '1?19}‘1;‘("; ﬂ-Ax(f T
the sale of pure and unadulterated milk a condition of the grant_olfla e lns‘;.the oY usé‘“‘
ous infringement of this condition could thus be dealt with by w1jt! K rawal o ;m & .
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without resort to legal proceedings, as it would be eas i 5 as

; b » . dings, as it w y, by simple tests, such
comparison of the specific gravity of milk with the amount ‘og cr_éag obtain,ed fiomazttgz
standing for, say, six hotrs, to detect any gross adulteration.

I have not dealt with butter or other milk roducts, for their i .
_follow, as a matter of course, upon that of the mil]?—supplyj r thelr mmprovement will

E. WILKINSON, Lieutenant-Colonel, LM.S,
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APPENDIX 11.

IMPROVEMENT IN THE AGENCY FOR THE REGISTRATION OF VITAL
STATISTICS.

While ascertaining thé causes of death during niy investigation of malaria in the
Central Provinces, I was much impressed by the amount of information regarding infan-
tile mortality which could be derived by questioning the native dhais.

This is a source of information relating to vital statistics which is at present little,
if at all, utilized.

In rural areas there is practically no inaccuracy in the numerical return of births
and deaths; the unit is too compact and the event of a birth or death is sufficiently kuown
and isolated not to escape record; there is also to a certain extent fear of police enquiry
and interference should any concealment occur. :

In such areas the village kotwal (the local registration officer) returns the great
majority of infantile deaths as being due to fever; even infanis dying as soon'as 1 to 2
bours after birth are reported as the victims of fever: a few deaths are also credited to
‘“dabba ”’ and to “‘sukkhi’’.

A few questions to the village dhai throw considerable light on these reported fever
cases; it is found that hereditary syphilis, convulsions, neglect or exposure, etc., ete.,
have a large share in the mortality factor and that the greatest inaccuracy prevails as
regards the recorded length of time the child lived after birth.

The dhats know the history of each and every case and usually have no hesitation
in supplying details.

In urban areas, on the other hand, the vital statistics are unreliablé, not only from
the point of view of ‘‘ causes of death,”” but also as a numerical record, more especially
in connection with births. The inclusion of the dhais in the reporting agency of towns
will, therefore, bring about improvement in two directions:— -

(1) In the calculation of the birth-rate.
(i7) In the ascertained causes of infantile mortality.

To give an instance of the advantage of utilizing the dhais, Burhanpur City, of
35,000 inhabitants, gave a yearly birth-rate sometimes slightly in excess, but mostly
considerably below, the death-rate.

In 1909-10 I advocated the use of dhais, as a reporting agency and the adoption of
the plan by the municipality in the present year has been followed by an inecrease of 12
per mille in the annual birth-rate.

I would suggest that steps be taken to include the dhais, in rural areas, as part of
the provincial reporting agency; their reports could‘ be made to t]'le local registration
officer (the kotwal in the Central Provinces), the inducement being a small annual
reward, .

In municipal areas the Committeé could make similar arrangements. If adopted,
this plan would have the advantage of effecting the registration of dhais, a preliminary
to any real reform in the domestic sanitation of the Indian home.

The dhais would become more accessible to the efforts which are at present ineffec-
tually made to improve their unskilled methods and somewhat lessen the infant morta-

lity of the country.
W. H. KENRICK, Major, 1.M.8.,
Officiating Sanitary Commissioner,
Central Provinces.
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APPENDIX 12,

NOTE ON THE VERIFICATION OF VITAL STATISTICS.

It has long been a matter of comment that although the numbers of births and

deaths recorded in India are v i
A by very fairly accurate, the reported causes of mortality are

This defect is, of course, chiefly '

) _ 1 s, urse, y due to the want of :

in In.dl.a dying e}thgr without any medical trea’cmento o
practitioners of indigenous system of medicine to wh
fluity as well as an impossibility.

ate diagnosis, most persons
at all or with only that of village
om accurate diagnosis is a super-

Wilful mis-statements as to the causes of deaths ar i

v e sometimes made, a g

;hggdgsatt(}li fg?(lln_ciml?ra or plague are reported as having been due to sorxg;ef(:)ltlfexxfl lcnz}zlle’

In order & qtatist'mler erence. .Such mis-statements, however, are of but slight im orbte

ance Trou v‘the u;ca. folint of view, for their aggregate is not great and they are g)fte )

sideration) olhe 1mls akable evidence of serious epidemics or can be corrected b -
he local death returns for a series of years. It is thus, for examplg :l?:;

b 3

a high mortality in a Southern Punj i
a - X njab tow r f
fever,”” can be ascribed, not to malJaria, Ellllt ltltl) ?)Ilzéiléeported fo have been caused b

There are many a 1 ecki

_ gencies for checking the numb i

The most important of these is the vacciu:iion staﬁfn'tilt‘é (x)xfebllr)ths et
ascertain the number of children which ’ lo for

examine birth and death registers and to

In the Punjab there are also Divisi
s b jab > are also Divisional Inspectors of Vaccinati Vi i

¢ Xc:n:x;n(;steieoclllug}fr 131 1s,bbe51des mspecting the work of the vaccinat;(l)lzt;?;ffaltlg Vlial Statis-

e birth and death-registers, to check them by enquir,ies (Igl?ie(}lca?iul

y from

1as (" S p ’ y y §
’ )
bﬂ (i }I(ZI rm alld (:l}lals alld t() repor t an OmISSIOIIS or mlstaLeS thab the ma 1

" ledge, and they ) ed vaccinators without i -
checl on thsynaul‘sﬂ’ghus %f élttle or no use for ascertaining the causlslas z?{lel::l(llwaijknt‘;“ ;
maintained at burialerr(()) deaths reported are provided in some towns by the cor 131'
ilng octroi barriers bﬁt :l?esz T(:g :::Igf {I’ﬁilats or by the registration of guneralgei:)al;ss
deaths and i) . are of little or no use for ascertaini "
rn the Psn-zﬁcept by special enquiries instituted in connection sfirt]?lmg(% e Coes of
Jab, no means of ascertaining the true causes of mortality epidemics there is,
It might be thougl o
. ght that the examinati ‘ ;

might shew th . : mmatlon of hospital and di : .
theg causes of xixor;iiiliilent %is.eases In any given locality Ia:nd thus fu;igzﬁsggg I‘e_glst‘e rz
malaria is almost the .zx.ll ] d.IS, however, is t_he case to only a very limited e et ; tea Ud
dispensary registors . Tl} 1sease the mortality from whicl is reflected in 1 . Scnl an
acute diseasesbsuch ;13 chl(:lse :;n ll)e understood when it is considered that p;zisglitz “aili;l
§ s a _ - . ' d A 23941
for treatment, except in large t}éwﬂf e and small-pox, rarely, if ever, resort to hospitaly
Further I have found, wh . :
of particul ; y » When examining such registers f ]
WhiI(]: b c:rlll zgldlieeaies such as tuberculosis, that gr%at ﬁuctolfa‘taz?(:ggncfsc()f the p revalence
I B e b o e L e
" i a c . : «1CT
ances for certain olusses of ailmentsnge diagnoses or in increased or diminished attend-

according t ; :
Tt §s possible that th g to the reputation of the medical officer.

LIS e proposed i i : x
carried into effect, ma prop registration of medical practitioners in India, when
3

‘ v y result in some i :
causes-of mortality. For it is to be Pr(:srﬁllilr:getr?)zrtltr: ot Sords our kuowledge of the

oblizati Y. ' . . L . o ©,
such data are a\'ailibfeeociu'sss (t)}f u?certiﬁed deaths. It’will hoe:'(;vselfm%): i)e Va{)u?ble
to empl | utside the larger municipaliti b Wi ’ ong betore
Ploy some special agency to enquire into thlepzifslaiz ﬁ? %-thaivﬁlloxt':;lll?t be necessary
tality:

In the Punjab
ment o Assisté]it the nucleus of such an agency might be supplied by the appoint-
as Divisional Inspecfogs of

Vaccination and VitSIHrSgtegps' or Sub-Assistant Surgeons

have under consideration ) l;tlcs’ In place of promoted vaccinators, and this i

and it is chiefly wi : _would, however, only deal wi fri 5.8 a stop I
Y With the object y ceal with the fringe of the problem

Todia and of foio ) of ascertainin i i i
and of Initiating a discussion op the subje%t ":,llllf?tt Ilsh:‘g;ngrgg;idnih?thlfr' }f)arti of
18 brief note,

P e reported.
‘ ot which, in order t
should be available for vaccination, hra\iar tg

make enquiries as to their correctness.

E. WILEKINSON, Lieutenant-Colanel,‘Z.AI.S.-

duty and of little importance—an opinlon which is fostered by the £
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APPENDIX 13.

REGISTRATION OF VITAL STATISTICS.

In the United Provinces the returns of vital statistics are tabulated separately for
town and rural circles, each comprising from 10,000 to 15,000 inhabitants, and separate
registers are kept for births and deaths. Both these registers give the date of the
occurrence, the sex, the name of the father or head of the household, and the religion,
and, further, in the case of deaths, the age and the cause of death are also shown. For
registration purposes, whole-time officers are not, as a rule, employed and, generally,
the writer at each police station is the recording agent except in the hill tracts where
the village accountant takes his place. These officers obtain their reports in rural tracts
from the village chowkidars who report weekly, in the municipalities and cantonments
from the police who report daily and also from sweepers and the heads of households or
the managers of public institutions, and in the hill tracts from the village headmen.
Monthly, the registration officers submit abstracts of their registers of births and
deaths for each sub-circle to the Civil Surgeons of their districts and by the latter
oficers the ahstracts are tabulated and forwarded to the Sanitary Commissioner for
check and publishing in the Gazette.

For the purposes of checking and testing the registration several agencles are em-
ployed. In some municipalities and cantonments special inspecting registrars are
entertained, but, as a rule, the work is done by the Civil Surgeons. In rural areas
the revenue staff, the police, the officers of the medical and sanitary departments, and
the vaccination staff, all assist.

The whole system bas the very decided merits of simplicity and cheapness and it is
generally admitted that the returns, so far as total registration is concerned, are reason-
ably accurate. With regard to births this is practically all that 1s required, but 1
think you will all agree with me ihat in the case of deaths we want much more and it is
here the system fails. The registration of the causes of death is very defective and even
the statements as to age, sex, place, and date are frequently far from correct. Most
persons die in India either without any medical treatment at all or with only that of
the village baid or hakim. No accurate diagnosis of the disease is made and to this are
probably due most of the errors as to the causes of death. This, however, will not
account for the want of differentiation between such easily recognisable and well-known
diseases as fever, cholera, small-pox, diarrhea and dysentery, ete. In such cases some
other explanation is necessary and this, it appears to me, is to be found din the careless-

ness of the officials who do the actual registration. These men have little interest in

2 acy turns which they consider as something apart from their regular
the accuracy of the retu y g o e eaking

and supervision are left to busy officials whose time is otherwise fully occupied.
' it w ary to insti ate paid agency
‘To remedy these defects 1t would be necessary to institute a separate p
for the registl?;tion, and another for the checking, of vital statistics. In rural tracts,
I may say at once, this would be out of the question at present. The labour and cost

would be enormous and the results far from commensurate with them. The present

s t uly one feasible supplemented in the case of particular enquiries by
Tl)est?illl;dse:?r?ﬁtcl:tiign;}by special oﬂicell)'g).. As the statistics from such verlﬁcjatlons 1;1-
crease, it should also be possible to strike general averages for particular tracts quite
accurate enough for.all practical purposes. . .
unicipalities and the larger towns, however, the position is quite different,
Com?lle;hzarr?itary pquestions are now constantly cropping up and large 1m%)trovemen§
schemes involving heavy expenditure are fr.eque.ntly under, cons1derat1§?. aé)geatx)'
to me that the time has arrived when sanitarians in India might reasonably exPec o be
furnished with more reliable and accurate statistics on which to base their {ecoxlnlnen;
dations, and by accurate statistics T mean not only accurate as to totals, but also a Seasl
approxi’matély true as to other details such ns_date, age, sex, place, cause, ettct. uc(i
returns are the true basis of all recommendations and action in sanitary matters an

> tl t tl h 101N l av t() (le a , Py

witiiou hem suc l‘ecomnlendﬁt ons Id e be ma y nd ﬂ(!. 101 l() I!e ‘“l{en Y more or
dal lx. Statlstlﬂs arc "O lhe San”a[ y

leSS in the K

What the compass is to the navigator, . i
i ) i is shi g ded only by esperience
illed seaman may bring his ship safe to harbour gul y b3 :
gfrf(fegle l:m?li\zar; officer, by Z careful use of general prindiples, may avoid the man);
pitfalls in his path, but in either case it is largely_u matter of luck. Further, correc
and full vital statistics are the only gauge by which we can m

easure the good which
has been done and without them it'is impossible to give a satisfactory and convinecing
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reply to the criticism one now often hears that the money spent on sanitary improve.-
ments has given no tangible return. It may be suggested that dispensary registers
would give us all the information required. These are no doubt useful and throw con-
siderable light on the prevalence of particular diseases and causes of mortality, but there
are many diseases (phthisis is a prominent example) which may be common and yet, for
various reasons, the hospital registers give no indlcntlgn of their presence.
provinces all Civil Surgeons and all medical sul).ox'dlnntes' send to me returns of the
deaths occurring within the limits of their practices and independent medical practi-
tioners have been encouraged to do the same.  These returns too are useful as a general

guide, especially as to the age distribution of particular diseases, but they fall very fur
short of being a complete key to what we requi
cular places.

The whole matter seems to me of the very first importance and I would put forward

the following scheme for the registration of vital statistics in municipalities for dis-
cussion : —

(1) That all heads of families and all superintendents or managers of public
institutions be required to report births and deaths occurring within their
respective jurisdictions within three days subject to a penalty of fine not
exceeding R10. :

(%) That, as a check on this reporting, all sweepers be required to report simi-
larly subject to a penalty of R2, but also that a reward of one pice be given
for each correct report made by them. '

(3) That all reports be made to, and the actual registration be done by, one or
more medical registrars of the grade of Sub-Assistant Surgeon specially

appointed by the municipality for this duty and for the verification of the
reports only.

(4) That the Health Officer should be the

municipality and be responsible for t
registration,

In my own

registrar of vital statistics for the
he supervision and checking of all

This scheme is not altogether a new one but is rather onl

' _ Y an extension and amplj-
fication, to obtain greater accuracy, of the

system at present in vogue. The expenses
would not be great. A population of 25,000 would give on an average 150 reports each
month so that one Sub-Assistant Surgeon should be able easily to overtake the work in
a town of that number of inhabitants. Government are yearly granting large sums
for the improvement of sanitation in the

I : municipalities, and it seems to me that part of
this money might be most usefully earmarked for grants-in

s : -aid to such towns as are
willing to appoint the necessary staff, -+ -
- My contention is, gentlemen, that with such lar

: ge interests at stake we should trust
nothing to c_hancg but should seek round £

or-every help to guide us that is possible. We
science but with one which, as applied to India,
s infancy and requires investigation and enquiry at every step. The
o all such enquiries is a full and complete birth and death return.

Is still in. it
groundwork t

J. C. ROBERTSON, Major, 7.A.5.

re, viz., the causes of mortality in parti-
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APPENDIX 14.

ESSITY TOR A UNIFORM METHOD OF WATER ANALYSIS IN INDIA

NEC AND A UNIFORM NOMENCLATURE OF FAECAL ORGANISMS.
is it 1 i for me to discuss at
. ituted such as this it is obviously unnecessary or us
- a’ﬁee(ifgtlﬁ iﬁzsg:g:sit;uof an uniform methodI tof watexhgo:z‘x‘lgg :lsjilsltd I?e uprt)li xgtr;]cll
e nola { 1 found in water. may, ,
nomillllclél t:lfe g(fllf)‘fvciilgo;%:ntliglsmz?i‘; advantages that would accrue from{ the abeve
out tha e 4

osal : — : ) to perform only a limitel
prop With the amount of routine work that one has ntli it would' take many
(1) t of research work can be done, consequen yh atural conditions
all;(;'grliioroany single institution to rtiuuy 1§"?Stlggﬁztti fe axil the laboratories
years 191 . ; ntry. It is obvious E b
o dlzmkntlgewsz:\)f:;a lﬁ;ilstli?: ca;ybe totalled up and progress will be muc
work on
id. . ; omparable the one
more;) raplsults of research and routine work will bfhg Pupnjab or Madras
(2) That the xe ther whether the water be taken in from ilar in both instances.
Wlth'the Oh ) ethod of examining ibe sample is simi 3,1' 1Where water ex-
Qrovéﬁzdothirmhand supposing eac?ﬁlaboiatnzhzla 1;-::1 dladiﬁ’erent series of
D : m .
e t, use a diiferen : luable in them-
amination is carried ouf, tse that results which are valua
i it 1 fectly obvious : f other parts of the
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selves will not be . n enormous waste of scientific energ bein
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whoie 1 co - '
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tity give f?lgyofs aat;f;azive}lrl series, it 18 record'ed_nt;llia;ca:;;1;1e.az
o 3ngsuntlsoare present in that q‘ggntlty ](;f, t?erotrl]]il n‘mst portast
orgll oints are open for drxscusgloﬁl_} m)& a:;ery large amount of

2. In thisﬁz’cep Se::rz lgctose or a glucose broth? kro

- A u :
of this is, shall we

it 1 there are advantages in
ished) it is found that ; intages
arch wiork (WhiCh i Sho?l{hbeall);?&;séli)f)'work that can be carried out we ve
rese > St Tho

“]e“(l a Ia(:'(}se ro y ‘gam les ‘hel‘e a ver Y
. W v O w

iffere: ween the two compared,
¢ 1o]r'0ug knowladge of tlha ehz?lllld be used and the difference be(t)f ee};rk. © comparer
glucose and o lactoselbrot axid a somewhat troublesome piece W T
g is both a long
but this is bot

lowing reason :— )
tose broth only should be used for t.he fo% o Sgh froces, that fAourish
routine methods lac ose 06 per cent.) of all orggmsn‘{s}nt. al organism is a lactose
By far thé majority (£ }f) rment lactose; the true intestin t lactose but these are
y in bile salt media, fe varieties which do not f.ermetri i possible to form
fermenter. T}{erefarzs- in water analysis 1t 1S be efud of the common
not nuxqeroujs 1}(10 ﬁlce condition of fpoltlﬁltmélisgggs?oi of }tfhis most -interi:ﬁ
n opinion . es. A further i hortly.

3rgﬁ’§sm rat.her 'thail ngeoglready mentioned, <;b((}a 1;\0111') lfshi%usrs before the

ing pO]i.nth}tﬂytE'ies should be fincubated at 42¢C.

bile salt bro '

. . n 1n the bile
results &7 tr ecorq(}fed;x study of the organisms which have grown 1
—_ 1 Q0 Ima {
3. Thé next step 18

t on a solid
: illi have to be plax_lted ou : "
this these bacilli izinator of this as @
alt lactose broth- or%erb;cloe i(:xlt neutral red laQtO?%' XTE;:;(I:%R bas been found
. edium and I recommey Conkey. From many years © 1porganisms. The technique
:Itl)lid medium v;'as Dr'li%l[::g;dium for the ordinary intestina .
80
to have no equal as ‘



108 ; ALL-INDIA SANITARY CONFERENCE. -

of making plates need not be described to thi i

. his meeting. The organi

;?)Et;a'oufi ~8111108“11(11 be ?aken f}'om_u 20 c.c. tube, o’cherwisegthe naturgl mmsirj;:ufgrisplat-
ined; ours incubation is usually sufficient; it is important not to wait long(e):
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] : : es, we now approach the di i
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ever of the iti i i ism do not giv indicati
Supposing alﬁoﬁ?;tizai undferhwhlch they live in nature or gres?sf:ni)xrl‘iiz(il(:l;?t;g%s NG
i msoning A D angs (g t ef alphabet represent different organisms found inuggce:.
FiRTivsr Jual vl are found by experiment and by study of nature to b oy
whether a samplo lel)tpqa_r _rapu}ly from water, it is obviously advisable to fi edver};
very resistant and liveal?osr a:;Zel?: fxlllexs:afj;iri'iti?s' bo'n tllle e o (;ndnG g'ge
varieties > er it is obviously neces:
thereforelzgza;lsues toi the t:tonclum.ons that can be drawn fro);n ti::issarfeszglcj: ok Ofgr_thelse
cal coli’ are not szrt)ig:t:})emez ; ill-defined groups such as ¢ truz coli”’ and ‘y::’)cusfz
organisms js of course a lon v d study of the matural characteristic of these varg’u;
ik finality can be ariic o(1 g and tedious business and will take years before an rthi
method we find out what o at,' but my point is this:—If by the use of MacCozﬂ; ‘m’g
conclusion may be duaemn organisms are present _in a sample, so there is some ho ’chez :
content with the fact tb thniern_lng the pollution. TIf on the other hand we SiII)I'G: 1 “are
cally evory camplo. of a}c in ;estmal' organisms exist in the water it means th tp Y oth
expuriones o ettend.wa er in India will be condemned. From a ver reazz (ip ralcni
Ihed) there ean ~t n 151g &ver four years (the results of which are sho)lztlg to b . lc;
& sample. 1t s possible i011I dxyl_latever that by finding out what organisms ajrre ese ptll_ .
oo added. Choss uen?] .ana to malfe a very fair guess at a lime when ’chepr l?nt'm
rocommond that 1(\’(1001 ¥ facC'onkey s method is vastly superior to all 0{)}? . lmI1
the end of this paper WSTIH{;S fromdeaCh samplé be put through these various tes)i‘rs. At
media. The indol reactioneshooliﬁd Ji)he (iluantl’gxes required for the making of the various
hoing incubated four daye at least e done with paradimethylamido benzene, the tubes
6. Tt may ¥
of fact 1 disayorbei Ce(ﬂgizfled ‘ghl;a.t this method is too elaborate for routiné. As a matt
211 you must Free ontirs y with this contention, because if water is worth analysi a" ez
i ome nsen i él‘ 1 yoil can about it in order to give an oﬁinion but I a‘dy iltn%hat
Therefore as on a]tematp‘ra e method does give more information t,h'm is ﬁm v
nies growing on the bifll 1v eltor short method I suggest the following 'm"z; that (tzﬁessal;y.
only, namefy, saccharozesz ndne(;lt{a.l.red .lactqse agar be put throug}’x,the. ,two broti (égs(t);
four classes which are. .. ulcit; this will divide the organism into MacConkey’:‘s

Class  T—saccharose ~ duleit —-
Class II—saccharose — duleit+
Class IT1T—saccharose + duleit +
- Class 1V—saccharose + duleit —-
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i 3 : ' e ; : uerar i ituted in the column of
I also recommend that the term ‘‘ coli,’” ‘‘true coli” and *‘atypical coli’ be To prepare different sugars, the particular sugar 1s substitu ‘
entirely given up in reporting on the samples of water. If any class of intesiinal igar in the above solution.
organisms are indicated they should be described as lactose fermenter or glucose fer-
menter as the case may be, thus: — ' The following sugar media are made : — . adoni
. . . s . Adonite,
Reports should read ‘‘lactose fermenting organisms present in 5 c.c.” 1nstead . . 1. Saccharose, + Tnulin.
of “coli in 5 c.c.” The term Coli Communis being reserved for 2. Dulcite.

Escherichs organism which gives the following reactions:— os and Prosk. reaction—

. . . r ucose medium for Vosg
Saccharose -, dulcit+, adonit-, inulin-, Vosges and Proskauers V1L Glu(;mela e e e e 10 grms.
reaction —, Indol+, Motility +. Poptone - . L. ) Y S
Glucose oo T . 1litre.
List of Media used in the work. Water
1. (Stock solution A).—Bile salt glucose peptone neutral red broth— VIIL. Strong peptone solution for vibrios— 100 grms.
' Peptone - . . g ) ’ ) ) ’ ' 50
Peptone . . . . . . . . . . . 60 grms. . . . . . . . . »
hloride . . . . -
Sodinm taurocholate . . . . . . . . .15, i‘;i:::n entor . . . ; .. . . .80 .
. . . . . pe
?V]utcose . . ) . . ' . . . . - 1? l't” 10 c.c. of this in 90 c.c. of suspected water converts latter into 1 pet cent. pep-
ater . . . . . . . . . . B itre. . .C. B .
Neutral red . . . . . . . . . . 10 ce. of 5 per cent. tone water.
‘ solution,
Normal sodium . . . . . . . . ; .} Till nentralised as indicat- : or, 1.AL.S.
Carbonate solution : } ed by the neutral red. W. W. CLEMESHA, M.D., D.P.H., Magor, L.

(B Solution)—
2 parts of A solution+1 part of water.

(C Solution)—
1 part of A solution +1 part of water.

(D Solution)—
1 part of A solution+2 parts of water.

I1. Bile salt lactose, peptone neutral red broth—
Same as above, lactose being substituted for glucose.

II1. Bile salt lactose peptone agar—

Peptone . . . . . . . . . . . 20 grms,
Sodium taurocholate . . . . . . . . .5, &
Lactose . . . . . . . . . . .10,
Agar . . . . . . . . . . . 2
Water . . . . . . . . . . .1 litre.
Neutral red . . . . . . . . . . 10 cc. of 3 per cent.
solution.

Normal sodium . . . . . . . . . ) Till neatral point s

. reached as indicated by
Carbonate solution the neutral red.

IV. Nutrient agar—

Agar . . . . . . . . . . . 20 grms.
Lemeo . . . . . . . . . . -
Peptcns . . . . . . . . . . 10
Sodium chloride “ . . . . . . B T
Water . . . . . . . . . . . 1litre.

Standardised to+ 10 using normal solution of sodium carbonate.

V. Nutrient broth—

Peptcne . . . . . . . . . . 10 grms.
Sodium chloride . . . . . . . b,
Lemco . . . . . . . . . . .5,
Water . . . . . . . . . . .1 litre.

Standardised to+10 using normal solution of sodium carbonate.

VI. Bile salt peptone neutral red sugar medium— :

Peptone . . . . . . . . . . . 10 grma.
Bile salt . . . . . , . . . . . 5

Sugar . . . . . , . . . . B .
Water . . . . . . . . . . 1 litre.

Newral red . . . . . + b5 ce of 5 pgr cent

soluiion.
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APPENDIX 15,

INFANTILE MORTALITY.

With Captain Graham I have investigated the causes of deatl i
children dying under one year of age in four different towns,
tained are samewhat different to those generally shown, I tho

slight interest to give a short note on the subject without enter
The causes of the mortality were as follows : —

Malaria . . . . 149

Diarrhwa and dy"sente;y : . . . 108
Bronchitis and pneamonia , -

. .o .. 87
* Born weakly,"” premature birth and inanition 214 (A large majority of these were indirectly
' ) due to malaria, though some had their

causes in other diseases.)
“ Other canses ” . . . . - 43 (inclnding 14 due to tetanus).
Plague . . . . . . . 21
Not diagnosed . . . . . . 39
' Total « 661

—

As a single direct cause of death malaria was by far the -most important giving
149 or 225 per cent. of the total. This was probably due, to a certain extent, to the
fact that the enquiry was made in towns which had rather a bad reputation for that
disease but, even making due allowance for this fact, malaria would appear one of the
chief direct causes of infantile mortality. If the 214 deaths under ** born weakly,”’
premature birth, and inanition are taken as for the most part caused by it as well, it
was indirectly responsible for a very large proportion of the mortality indeed.

** Diarrheea and dysentery,”” with 108 deaths or 163 per cent. of the total, came ag
the next chief cause. These were generally to be attributed to insanitary surroundings
—filth-soaked soil due to defective conservancy and the insapitary habits of the people.

Brouchitis and pneumonia, with 87 deaths or 13'1 per cent. of the total mortality
came as a close third. Most of i i
little care, should have quickly el
gradually developed to a fatal issue from broncho-pneumonia.

Of the ““ other causes” tetanus was the most important and caused 14 deaths or
2’1 per cent. of the total mortality. I know, this is not the usual position given to this
disease as a cause of infantile mortality, but we made most carefu] enquiries and I feel
convinced that its influence, in the present series of cases at any rate, was not under-
estimated.  Many children develop convulsions in the course of other diseases shortly
before death and these I feel

d the eel sure have very frequently been mistaken for tetanus by the
parents and their diagnosis been too readily accepted as accurate.

eared up and done no harm but which, being neglected,

. I would classify the causes of infantile mortality in the four towns examined, in
their order of Importance, as follows : — ' '
1) Malarti}?—operating both directly on the infant and indirectly through the
mother, »

(%) Diseases due to insanitary surroundings,
(3} Diseases due to ignorance on the part of the mother with regard to the feed-
mg and care of the infant,

and
(4) Accidents and diseases due to childbirth.

J. C. ROBERTSON, Major, I.M.S.

n the case of GG1
and as the results we ob.

ught it might be of some
Ing into very great detail.

the common house rat of India. Attempts to bree
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APPENDIX 16.

' v INDIA.
RECENT RESEARCHES IN CONNECTION WITH PLAGTE IN IND

T ’ L ’ ] ur n!] (! T ~ by .[a [0}
A eview t e g Le CO 1MLSS n d 1 the Jea 191 .Z .ZZ 4 ]
4 [ } u,()’I}' [ ihe 1 l([ ] mm 10 U 9 1

len Liston, M.D., D.P.H., 1.M.S., Sentor member, and Captains Gloster,
v 2] Y y ML)y A AL, ; e
}gu.nhGaregt White and Taylor, with their assistants.

Pairt 1.

first head we will consideg:—-— . ' N
Und‘er t11)1e f:tious on the habits and breeding of t}xe\_In;l.lan hf()la(s;eri:ldigi ratts.
%lll))) (())b&iileions on the development and multiplication o
S v .
Xenopsylla cheopis. . . s
Obsixc'x"l:tlzosles on patural immunity to plague in ‘11[1;1;19 ;thfzs
EZ)) Observations on chronic or resolving plague 1n

) ) Mus rattus.
.ations on the Habits and Breeding of !
et o p the past on this subject has referred to
ts have been made xy'l‘?h Mus rattus,
d wild rats in captivity h:&\_’e gene{i
in breeding an

sssful. After many failures we at last s(lllsfve;;ietzvﬁﬁ}h e sh§u nd
g l}{ltfufzfttss sin ;:aptivity in specially constrrflﬁted gg:downs e e e the
S o 0 b # this Conference. ese godo e maper.

Y rows and 1 ‘hi be opened easily for purpo
Fois i Shq“ ; = and nests which ot o o he fact that rats would not
rats in artificial burroR®, nts in these godowns revealed the fact 1 o
. imi i de with one, two, s
tion. Preliminary experime e o et were mo ‘ o, foun,
erorowded. e e 5 vered a period of over

breed when overcrowde ts in each godown. They cove o e e
cight an S v p?rs‘f fthr;1 ;;odowus in which a single Pmtrhgf I(-)a(itSW‘;Z Confined 2
Foung. s Sa:zsuzgdy IIt was intetestiog tof’cm)t(’achﬂ;fa%a(llnbeen glgi‘illed showed that no
T e o inati f the females after they ha | DO oo
ono of then exan?mizf;l OThis escluded the POSSlbﬂIl:y ltga:hgs':g%hat when over-
e s (tlhimd ‘;;asnpzz%’en b(;fore they were seen by us. als
born and had bee

t breed.
crowded the rats do no .
Our further experiments were caIrie

: whi been done i
f the work which has 2
the riltoifngwn as Mus decumanus. Qur experimen

d out generally with single pairs of rats and a

sed in certain

ats were bred. Some of these young zg(tls ;:)'61; eléde | in cartery

large number Of'youl;g ;3 be referred to later, others W;elr?) uavSeries el pais d
m exPemmiants The number of young produced by

third generations o .

. ; hs and twenty-six
] irtv-four young ones 1n nine m(?nt ed in seven
days with an average © ?n thirteen months and twen’c_y.tdays.é{JL 5. A fourth pair had
litters for‘éY'thgee ‘y;ftléfn young in four monlths anioﬁisezi d t}; o days. A fifth pair
litters produced seve itters during eleven 1 i davs.
twenty?nine young 1n sie;e;ilviltﬁ:{ers in eleven months and t'“ e.nt}:n‘fzo earyor o Litter of
had thirty-three young erace of thirty-six young per pair l:bserv g:c tons the average
These ﬁgufres gll\;éta ‘111?1 n?ﬁer) Devery two months. In sixteen
six (the most freque

; -as approximately fifty-three days. 4 the

interval between any tWO. llﬁfrs zgzwipgave a litter when the m‘?lllebwa:hfaogfldar:)f the
A pair of rats bred utlhs glg. Rats, however, look fulgi fgoof geg’tation we found
female five and half mon may breed at this age. The %) ; more females than males
third month and in natf - weeks., We observed tha-t ahe“ odowns and noted for this
was between three 4 K v young Tats born in the S cent. females. Compare
were born in capgl.vlty cent. were males and 31 OT()(:))6 4b£ivation.s, 51 per cent, were
these figures W i

e v their parents. Ten out

9 per cent. fema o dy caten by

male;‘f:m;junz rats born in capuey WBSI;GX ige(tlllll:sne tyen were eaten by the female alone,
e g ‘

. B t “'hich this
of thirty-five litters were SO destroyed he male or the female. The extent to

; t . in keeping
while four others were caten G'Bll(tl.h((?‘:I(.)rlx)(%ritions is probably an important factor 1 P

; t ' vel V 1 ible however that 1n our
1“ at infestation at a c()mp'lrati' y constant 18 rel. It is possi I ’
: 1 o S ;vere destroved in this way than actuall gccurs 1n nature for
' oun rat N \
ngOWllS more y g

in weights at different
our young rats w nuch handled to make measurementslzlzadr(s)b’c5'1‘;11‘1e eafe  dites?
o o Wr tsh 1 11 tc lprgsenﬂ Nevertheless some litters W n y
all relate . N b L
ages as we 8§ y

were handled.
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With these data we are In a position-to gauge approximately the reproductive
powers of vats. A single pair produce say six rats every two months; these young raty
m turn are able to produce young ones in approximately four months. Males and
females are produced in about equal numbers. On an average say one l}tter of ever
three produced is destroyed by the parents hefore the young reach. maturity. In these
eircumstances in less than one year a single pair way have multiplied to fifty pairs. If
this rate of multiplication were continued for a year and a quarter ’flle number of rats
would be very great indeed. As a matter of fact obser_'vaj:ions in the field show that s‘uch
rapid multiplication does not actually take place; it is probable that overcrowding,
destruction by natural enemies and disease keep down the numbers. There is another
very important factor which has to be taken into consideration in making such calcula-
tions. It should be remembered that not every pair of rats is at all times equally fertile,
The number of rats we experimented wilh was too small to yield any reliable estimate
on this score, but by a somewhat complicated calculation we reckon that nearly one
pair in every four way be considered to be relatively infertile in the sense that reproduc-
tion with them does not go on at the estimated rate of a litter every two months. Even
making this allowance but taking no account of the effect of disease and destruction by
enemies, 1t does not seem possible to give a lower estimate than that a single pair of
rats may multiply to forty pairs in the course of a year.

Experience in the field, as will be shown later, does not by any means confirm this
estimate. Difficulties are met with in the field that prevent us making an accurate
estimate of the rat infestation of any place; but the field experience is sufficient to put
us on our guard in calculating the reproductive power of rats solely from laboratory
observations. Nevertheless these experiments have convinced us that rats can multiply
very rapidly and the important deduction can be drawn from them that any destructive
easures against rats must be very thorough and very persistent,

Some observations have been made on the rate of growth of young rats. The weight
of a young rat at birth is about four grammes. The average weight of each young one
in seven litters was noted at 43 grammes. The rate of increase of wefght was approxi-
mately one granime per diem for the first three months, Thus, according to our
observations, the weight of a rat in grammes, minus four grammes, the weight at birth,
gives a figure approximating to its age in days. ’ :

At birth the {ail of the young M. rattus is only about half the length of the head
and body together, but it grows rapidly and is equal in Jength to the head and body a

fortnight after birth. At the end of the first month the tail has attained its proper
length in proportion to the head and bedy.

(b) The Development and Multiplication o
It would take too long to detail the man
have been carried out, but we may state th

f the Rat Flea Xenopsylla cheopis.
y and prolonged series of experiments that

; ! at it has been found that, with certain limits
of temperature, the humidity of the atmosphere materially affects the life and develop-

-vient of the rat flea. To begin with it has been found that during the dry season in
Poona, January lo April, ninety-five fleas kept in dry test tubes plugged with cotton
wool and covered with rubber caps laid 145 eggs or 1'0 eggs per flea, while in a similar
series of tests, save only that a drop of water had been placed in the plugs before the
tubes were capped, forty-five fleas laid 110 eggs or 2'4 eggs per flea, an increase of sixty
per cent. in the moister atmosphere. Humidity thus favours the laying of eggs and
succeeding experiments show that it has even a greater influence on their hatching.

The eggs laid by the fleas were transferred to three series of test-tubes, each contain-
ing a little bran. In the first series the tubes were plugged with cotton wool and
covered with air-tight rubber caps so that in them the atmospheric moisture at the
beginning of the experiment remained constant throughout. " In another series an
artificially moist atmosphere was created by placing a drop of water on the cotton wool

plug, while in a third series the air was dried by placing in the tubes a small drying
disc (asbestos saturated with calcium chloride) ' - '

Of 150 eggs placed in
developed into larve.
sixty-six larve or nearl
tubes not one developed.

Humidity has also a

the untreated tubes forty-three or twenty-eight per cent.
One hundred and fifty-one eggs in the moist air tubes yielded
y forty-four per cent., and of twenty-eight eggs in the dry air

1 marked influence on the lives of flea larvee. It was found
that, during the dry weather months in Poona, January to March, not a single larva

out of 316 lived to become a pupa, while in an artificially moist atmosphere 13 out of
276 larvee reached the pupal stage and all ultimately emerged as fleas. ’

That atmospheric. humidity has further a marked influence on the life of the adult
flea or imago will be secn in the following experiment. Three series of test-tubes were
taken similar to those describe

d above and in each test-tube were placed five fleas. The
fleas were not fed.on blood so tha

s t they gradually died but the number alive each day
was noted. Each flea alive at the end of the first day received one mark,
each alive at the end of the second day received two marks, each alive at the end of the

.
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V'third‘ day three marks, and.so on till all were dead. The marks thus obtained were

k | ivi iv > »d in each test-tube; a figure
alled and then divided by five, the number of fleas use @ figure
t:');:llt(ilus obtained whicli, for want of a better name, we have called the aggregate
average life of five fleas 1n days. . . -
. ';lghe experiments were carried out in Poona from dJ?llll}utlryﬂto Apﬁl d};agiulll,zq
> s forty-five fleas gave a mean figure of 18, an irty fleas in the e
tff\{:;‘“g 2]1&1,):; f{‘i’:,lfm of 51 §’It will thus be seen, at the temperature of Poonz{; vdlflin“".
{t;l‘;e months Jm;’uary to April, a humid atmospherc'favours the laying o‘i egg;s th) fs;]lig\:
more eggs hatch into larve, more larve develop into pupw and the life of the )
e Vi loneutan aoed. |
developed flea is likewise prolonged. o , ,
Itl remains only to add that when humidity is in excess (over 80 per cern’c.t)l :’mld t&;
temperature high (over §5° F.) moulds develop in the media on which the flea-lar
f(::edp and thesebapparently kill the larvee so that few reach matur.lty, . -
’Thi= laboratory experience is in accord with our observations in the ll?e]e»-'s thal]el
“of fle ats during the hot aud dry season 1s very much les
number of fleas found on rats during th dry season is very nuch less {han
. 1d and relatively humid period of the year; and we may | ¢l
d'ull;lrl'c%attlleoxclotlle whole, a relatively humid cold weather is likely to be gssopla;c:g ;;t}:
Smseverer, epidemic of plague because the flea prevalence under suchtlmrcum: ienccé 5
?'k Iv to be high. There are, however, other factors which intluence the pé’e i nce of
1le Slrle in an 'bplace, and these may cause us io modify this conclusion. Buc :lt Y t;
Draga SC'n'éitz' of rats, which may occur after a recent epidemic, or anhimléluntl gﬁer
;l:gue "t;llOI)é the rat population, and this, we will see, is gradually brought abou
a series of epidemics.

' a0 tus.
(¢) Obscrvations o Natural Immunity to Plague tn Mus rattu

e will now consider some observations on natural immunity to plague among
M. rattus. . - o
i ation during the whole work of the Commission
o nothmor(tahlal?;lli)zr:ﬁ]eltcg:ﬁséer-:}tg)geries 0? epidemics of plague there is evovlv’ed
o ol made’h'aﬁ is naturally immune to the disease. This is a comforting discov e{%i
for it 0% ot s 1ihat in process of time, it may be after very many years, p%lague :‘1.
pries oar Irc uSIndia as it has done in the past ages. One of us once made cer alg
L h?m the prevention of plague and an influential opponent of t}éq proposed
s o 011‘ ded lll)is remarks by saying,  if you can tell us how plague 1sa%ptaaref
from Indin in p e'c ages, in spite of the fact that then there were no modern met Ot hs oo
TR o '%;f(;r its disappearance, we will believe that you know some 111110
o e §s spread.”” Af the time an entirely satisfactory reply to thlsd c.éa'_
o o plaggl Ei N igen ‘But now we seem to have found the explanation an t'lv 119:
e ol ing ;lel gintr;)duction of plague, a race of rats, which is compara é‘fh)
e nfe0 ltl: ‘fo?aodise:se is established gradually by a natural process of selection and the
immu , ase,
survival of the fittest. ; . . e frelee
i i 1 g a minute dose of plague virus, say
— usmgtﬁ)r :illl)grlﬁsﬁltgxlltln;ﬁ:gzzmﬁacilli, which is equivalent to aboug tc})lmt-
e Vot dt(l)lu art of a grain of an infected rat’s spleen, we at present finf -t_a
e oo fo ¢ hIl)ln(h'ed of every hundred rats from Madras City die after infec ‘1(1)11
nnéieiic)lvl_sf‘:sl;os:r]:; twenty out of every hundred rzlxts from Bltjmbayf (i;tt}; Wé}é ;\ilcé:utmhu%
Vot onl i eriment with large numbers o 2
Nlot Onlgezotol:vlrf; slsgﬁa:;“fl;(}llsrf%aipur and Daccl:: yieid mtls'l“;h(ljil; E;V;ea j[g,?mtl?nigp
i E y cue-stricken places ik ' . know.
gergcent‘ mortallt'y 1 o chzggst:nﬁllgiifi Il.)lliilllt;llllleile 1o the }ziisease‘ and giving a m(irtaht.y
Poona o e ey o gt Moreover the immunity of the rats in each of these p glcei1 is
of only 20 to 40 p%r ceun'lber and severity of ihe epidemics from which eachw"gowni ;5
TR A f1e Illlows the greatest immunity with a mortality be’cween0 12 an¢ 2
By Ca“'nlJOIB(iS Bombﬁy come next with a mortality between 16 and 25 per cent.
b ]ceut. QP(?O]IE&&I;IPUT follow with 30 and 40 per cent. respectwel}:'. . . J‘
Luc‘mow‘hn i ; ‘tv to plague is transmitted from parents to offspring, and s ‘no
That the 1n}mu11;;{. A.h}:; fact that young rats from Bombay and young fz’fts.“fm?
acquired, is indicatec Uya;d at o time when Lhey could not have been expo;ei(? tt}? infec-
50011&, caUglht :I:r;llsﬁgffltly more susceptible to plague than the adult rats of the same
ion, are only v ‘
places : r 581 * natural immunity has been .confirmed
b tThiS VieW Off g;(l)l((l}ox]:";recflxllt)zgmtsg‘?ss?ﬁsSx:'(l)ll;cﬁfmts bred in the godowns from known
y two series o :

stock were used.

. , : heir -pro-
In the first series ordinary wild Bombay rats were allowed to breed and t p
n the H0rst S * Y

rere 1 lated and compared with
i - had been collected, were inocu : :
‘gen‘y,gvhen a'Suﬁiﬁf}len'tldn%]ﬂl)fﬁq;a;nts. The mortality among the wild drats “ai %][,) p)(:;
¢ Sl’in ﬂa}r'lsoillfitowm“(’);w fifty éodown-bred rats, treated with the same dose, was <U
cent. while that ¢ 1y

cent,
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In the second series, rats bred from the survivors ‘of experimentally produced
epizootics in the godowns were used. Their parents had all been exposed to-most severe
infections and were therefore probably highly immune. That their young were extra-
ordinanily resistant to plague was proved by only one out of twenty-five or 4 per cent.
succumbing to a dose of virus sufficient to kill 19 per cent, Cawnpore rats, 21 per cent.
Bombay and Poona rats, 32 per cent. Lucknow rats, and 99 per cent. -of those from
Madras.

We have, we believe, in these experiments good evidence to show that in time
plague will of itself die cut of India. 1t may be long hence, and will in all probability
be very long, unless rational measures are taken to fight the disease. :

(d) Observations on Chronic or Resolving Plague in Rats.

Only briefly do we wish to refer to our work on Chronic or Resolving Plague. We
are more convinced than ever that a large number of rats recover from the disease; this
i1s especially the case in places which have suffered from repeated epidemics. Moreover,
we have been able to produce chronic plague in many of the thousands of rats we have
inoculated in connection with the immunify experiments referred to above. The lesions
found in these rats correspond exactly in character to those which we have found in
naturally infected rats, but which for one reason or another we were unable to prove
were plague lesions. In the light of further experience of plague in rats we have
amended our classification of plague lesions into acute, sub-acute, resolving or chronic,
an(_i yecovered plague lesions and we can reaffirm, after more extended observation, the
opinion expressed in our reports that we have no reason to think that chronic plague
lesions play any part in the annual recrudescence of plague.

Parr II.

We will pass on to review our recent work in the field and in this connection we will
consider : —

(a) The work in Eastern Bengal and Assam. i
(6) The work in Poona City. .

(¢) The work in the United Provinces. 1

(d) The work in the Madras Presidency.

(a) The Work in Eastern Bengal and Assam.

Our work in Eastern Bengal and Assum was brought to a close towards the end of
last year. The prqblem we had set ourselves to solve may be stated thus. From the
time that plague first appeared in India in 1896 to the present date only two very

limited epidemics of the bubonic type of the disease have been reported in the Province
of Eastern Bengal and Assam, '

One of these epidemics occurred in 1903 in the town of Dibrugarh in the extreme
North-East of the Province. During this epidemic there were Jsughirty-six cases and
twenty-eight deaths and it was localised to certain grain godowns and their immediate
neighbourhood. Evidence of a co-existing epizootic was furnished by the finding . of
dead rats. Thé second epidemic of bubonic plague was of a more doubtful nature:
Eight cases with seven deaths were reported in 1907 in a small hamlet in the Manipur
district in the extreme east of the province. No evidence of rat mortality was obtained
on this occasion and the true nature of the outbreak was never definitely determined.

Apart from these two epidemics a small number of imported cases of bubonic
plag_ue have been recorded on a number of occasions in different towns and villages.
While this has been the experience of the Province as far as the bubonic type of the
disease is concerned, it has been different in respect to the pneumonic. Cases of pneu-
monic plague were known to have been imported into the Province on at least nine
separate occasions. On each occasion the imported case has been associated with cases

of Jocal origin and epidemics of pneumonic plague, more or less severe, have developed
In connection with these imported cases.

When we remember that only about 3 per cent. of thé cases of plague in India are
o£ the pneumonic type, that no very elaborate precautions are taken Iio t;%‘egis’cer all cases
of plague in the Province and that communication with infected areas is freely allowed,
we are forced to the conclusion that many cases of bubonic plague must be imported
into the Province, but are not registered and that pneumonic cases come to notice
mainly because they are associated with epidemics of the disease.

Having established the fact that communicati ith 1 ) i
. L cation with infected places was main-
tained to some extent and that the nearest plague-infected places, apagt from Calcutta
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City, were found in Behar, it was necessary to enquire why epidemics of bubenic plague
were so rare in LEastern Bengal and Assam, while the disease flourished in parts of the
adjoining districts of Behar. (With this object in view, an examination of rats and
fleas was made in certain selected places in Dacca town, Chittagong and Jaktabari in
Eastern Bengal and in Bhagalpur and Purneah in Behar. The last place was selected
because it was itself free from the disease and is situated between plague-smitten Bhagal-
pur and the Province of Eastern Bengal and Assam. Observations in these places
showed that while fleas were fairly numerous upon the rats (at one time in the month
of April numbering nearly nine per rat in Dacca City), the number of rats caught in
the towns of Eastern Bengal and Assam and in Purneah in Behar were very few in com-
parison with the number caught in plague-stricken Bhagalpur, where, too, the fleas on
the rats were numerous.

Thus, in all the abovementioned places, save only in Bhagalpur, the number of rats
caught per 100 iraps set was under ten, whereas in Bhagalpur thirty-four rats were
caught in every hundred traps set. The greater rat infestation of Bhagalpur, as com-
pared with the towns of Eastern Bengal and Assam, is accounted for by the structure
of the houses and the habits of the people. While in the former place the houses re-
semble those found in Poona and Belgaum being built closely together, constructed for
the most part of mud, roofed with country tiles, and freguently §trewn with rubblgh,
those in the latter places are generally scaitered and are either solidly constructed with
cement plinths and with roofs of stone slabs or they are more of a flimsy build with
walls of bamboo matting and roofs of corrugated iron or thatch, affording little shelter
for rats. Morcover the houses are kept in good repair, and the heaps of litter and
rubliish, so commonly seen in Bhagalpur and Poona, are more rarely met with in the
‘towns and villages of Eastern Bengal.

We believe from those observations that the habits of the people and the structure
of their houses have much to do with the presence or absence of plague in their midst.

(b) Observations in Poona.

We have now carried on work at Poona continuously for three years. During two
of these years, the city bas been practically free from indigenous plague, so that, on
rats and fleas, we have made observations which have not been interfered with by the
presence of an epizootic. During the first year we were able to follow the course of an
In the two following years we studied what may be regarded as the normal
d now we are at the commencement of another epidemic. The observations
b interest, but we can only briefly refer to the more

epidemic.
conditions an
during these three years are of muc
important. o

At the close of the first epidemic,
set was as low as nineteen. The num

we found that the number of rats per 100 traps
ber of rats caught thereafter steadily increased

i i rer s . t—the figures at the com-
fi to something over sixty rats per 100 traps se .

fflzrl?(::l];llesnt g(l)lfr ethe present gepi«:lel.nic—-aIthough during this period we caught and
destroyed more than seventy-two thousand rats or from two to three thousand rats every

month, '

This increase in the rat population, though not so great as might have been expected

i ' : i i i breeding experiments in
lations made from the figures obtained in our
‘f}zzuiag(l)iaizi;u (ilslg'ei sufficiently imposﬁlg_to convince 'u?E tltxat. 1the'gecrease loofw’%le Il;i;:
i ’ ill be accomplished more satisfactorily, 1I more 510W.y, 10
population o any B e upe -odents, but by improving the structure of buildings,
by waging a direct war upon the rodents, but by P]' ing tho Struoe o o by o
i orain codowns, and such buildings as are liable to nart and

:Eig:fx(’:cli?llglyabtrhqgfofgh system of scavenging which will dlmlnlzh their food stupIt)l). -

i s. the flea counts on rats showed a very constant season
i ](?'qrmf%mtz? 831;0(1)1;;3 et\\ytf aéeéxs per rat in the hot weather to an average of nine per f)i;t
?gglghéo?nonth of September. The months of high humidity are particularly favourable

iplicati i f i favourable.
ltinlication, while dry hot weather is un )
to ﬁe\irmﬁavg been al,)le to keep a close watch on imported cases of plague, Oufl exlpelf-
lh ¥ shown that a large number of persons have come to Poona from §nfecttltls giace:
%Iilce ‘o ent epidemic in Poona City bas been started by persons carrying the - E(e;z::n
.'Pilli);lrles froxpn Lonacla, where an epidemic existed for some weeks before it avas o
: ltfh en1:111()rities The experience we have had in Poona has fully 'CO;’W}CI}CE  us x_?d the
ormous im ortz;nce of what we have called ¢ the importation of infection ™ a b 1?
ii(g.;;guxfeéesgty for o better system of intelligence so th:g:{ eariihmforms:lg(]}lc (;31::]1;) 11;:};_:118&
idemic di can
1ti he outbreak of an epidemic disease. How this can '
e allths:‘]lltles l?ofblte;l in plague prevention and in all Indian san1tafc1;)11; and s(:;IS'ta‘:r;g
‘:festrg: thega.{)tention of this Conference. At o.n? ’cltmga asnl:acgsly Ialllso set]gof 5}" hl();:z ns were
i i ilv from the piague-infected ce N hese, | w
cO'mhm’tgo te(;nPl?ggiazeCilttyvge?eyrefugees froI;11~ainfected towns or v1'llagelst. Fortunate it 18
’:V};;t piaguepinfection ;s carried from place to place only ‘Wl‘th dlfﬁ.cu y. Lo from the
The present epidemic started in three Well-define;l iotclt andtlgnsfgzi?onx‘lg( o by the
‘ ; o rat infe _
infected areas to otber parts of the town (a) by direct ra ; ;
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carriage of infection by persons coming from the infested areas to Lealthy parts of the
city.

The epidemic is at present not severe (1) because the conditions are dzu'ly becoming
less and less favourable for flea multiplication, the epidemic started with a failing flea
prevalence; and (2) the number of rats, which are immune to the disease, is very large
more than 70 per cent. of them are immune to a moderate dose of virulent plagué
bacilli; (3) the number of foci of rat infection is still small. Should the disease con-
tinue to prevail during the coming quiescent season and the number of foci of infection
increase, a moderate to a severe epidemic may be predicted during the next rains when
the conditions are favourable to flea multiplication.

(¢) Work in the United Provinces.

In the beginuing of this year work was started in the United Provinces. The
work has been undertaken with the object of solving if possible certain appf;rentlv
obscure problems connected with the distribution of plague. )

The questions to which we are endeavouring to find answers are—

(a) Why .has Cawnpore persistenily suffered from more severe and more frequent
epidemics of plague than has the adjacent city of Lucknow? Why do
Cawnpore epidemics almost invariably commence some months earlier than
the plague epidemics in Lucknow ? :

(b) In the Ballia District, what are the factors which account for the severity of
plague, greater here than in any other district of the United Provinces?

(¢) Why have the Bundelkhand Districts of the United Provinces escaped infec-
tion from plague? : '

(d) What accounts for the greater severity of plague in the Muttra and Muzaffer-
n_aga.rp Districts as compared with the other Western districts of the Pro-
vince !

There are other questions of minor .importance that wili en i
o : gage our attention, and
il is too early yet to make final and definite statements about any of the questions .r’a.isezi
abpve. Several facts of interest, ‘however, have already come to light, and we ‘may refer
briefly to them. ' '

Before doing so we would draw attention to the remarkable and sometimes very
large discrepancies between the plague statistics published by the Sanitary Commis-
sioner and those of the Special Plague Reports of the United Provinces. A difference
of fifty per cent. in the figures is not unknown, The matter, we think, is one worthy of
consideration by a Conference of this kind and for this reason we mention it, 7

(2) Let us proceed to the results of our inquiry in Cawnpore and Lucknow. These
two cities, separated by less than fifty miles, and possessing climates remarkably gimilar
have plague histories that present striking differences. Epidemics in Cawnpore have
been more severe than ‘those in Lucknow. Most of the severe epidemies in Cawnpore
have commenced in the autumn months and reached their height in December or Janu-
ary. Those in Lucknow :have never attained their height before March or April. In
this connection Lucknow s typical of the United Provinces as a whole, Cawnpore heing
a striking exception. Of late years there has been a slight tendency for Cawnpore
epidemics ‘to approximate in type to those.of other places:in the United Provinces but
they still occur -early.

An examination of rats and fleas was commenced in Lucknow in Januvary -and in
Cawnpore in February. Without going minutely into-figures it can be stated that:—

(1) Rats (M. rattus) are very much more numerous in Cawnpore than in Lucknow
(probably twice as numerous).

(%) Fleas are persistently .more numerous on the Cawnpore rats than on the
Lucknow rats and .fche post-monsoon .rise in the number of fleas takes place
several weeks .earlier in Cawnpore than in Lucknow. The highest flea
counts in -Cawnpore .to date have been approximately .seventeen in one
weel :in October and one week. in ‘February. In Lucknow the figures are
about twelve in the same months. The minimum flea counts were obtained
in June when 2'5 fleas per rat were.noted in Cawnpore and approximately
two in.Lucknow,

(3) Rats in‘Cawnpore are at the present time much.more.immune to plague than
they are’in Lucknow, a reference has been.made to this when immunity

1o ‘plague-in rats was under consideration. Thus, while only .twélve per
-cent. 'of Cawnpore 'rats died of plague, -thirty:-seven .per cent. of Luckuow
rats‘succumbed to the same dose, this.dose_killing ninety-five per cent. of

. rats from Madras. The rat flea that .is most.in evidence in hoth these
towns is X. .cheopis. Ceratophyllus fasciatus, or an allied species, is
fairly ‘often found in Lucknow on rats during the cold weather and was

very much less frequently met with in Cawnpore. This species of flea
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disappeared -completely with the onset of the hot weather and to the pre-
.sent date has not re-appeared. Factors of very special importance in
connection with the Cawnpore and Lucknow problem appear to be—

(1) Crowding and congestion of people and houses in Cawnpore is much
greater than in Lucknow.

(2) Cawnpore is a very large grain collecting and distributing centre.
This latter factor we believe is of importance in maintaining the
large Tat population of that city and exposes it to early infection
from surrounding infected areas. Grain and fodder we know
are well recognised media for the distribution of infection either
by the rats or the fleas which find shelter in them.

(b) Work was also started in the Ballia District early in the year and observations
on rats and fleas have been made in several towns and villages on lines similar to those
in Cawnpore and Lucknow. Our work has, however, ;net §v1th several interruptions
owing to the opposition of the people to trapping, but, in spite of these, some facts of
interest have come to light. N

Flea counts in this district have never fallen so low as they bave done in Cawnpore
and Lucknow: A flea count of nearly six per rat was noted at Bansdih in July, a time
when the count in Cawnpore and Luckuow approximated to only three. Possibly, as
this sporadic cases of plague, during the non-epidemic season, are
this district than in other districts in the United Provinces. This is
2 matter of importance in connection with the severity of the disease in this district for
the more numerous the foci of infection the greater are the opportunities for the spread
of the disease, especially at a time when fleas are becoming more numerous.

(c) The plague-free district, Banda, in Bundelkhand was also selected f_or ojb-
gervations. Work has been going on there_fpr the past two months. Tr.appmg in
Banda town has revealed the somewhat surprising fact that both rats gf a high degre'e
of susceptibility and fleas are present 1n abundance. If the p{esent high .ﬁea count 1;
maintained 4in Banda throughout the cqld 5eason t.he e_xpla.uatmn of the immunity '01
this district from plague will be difficuit and the inquiry is expected to be of specia

interest and importance.

(d) The fourth problem,

t been investigated on the spot. . ' .
et Sléuch laboriousgwork has been done on the relation between meteorological condi-

i istributi i ince. It is abundantly
i erity and the distribution of plague in the Province. It 1s ab
f:ll(;zi ﬁgtﬂlifms;:l‘ifv }:md temperature are factors of great importance, but it is exceed-

ingly difficult to assign to either its relative value.

a consequence of
more frequent n

the severity of plague in Muttra and Muzaffernagar, has

(d) Observations in the Madras Presidency.

; i Commission have also been engaged in the Madras .
Durmg ﬂgeggﬁazninmtﬁthtsfgizd Provinces, the prol_)lem we have .set~oursgl,ves 1o
Presxd.en(;i. ec'uli’ar geographical distribution of the disease. We wish part}cularly
EOLEidmout erIx)y a large part of the Madras Presidency has escaped infection while most
oof the rest of India has been severely smitten. ' . 1
It Las been urged by some that the Madras Pr'esndency has escape ecau;e, {)e a-
i the amount of plague present in the Presidency, a far greater sum has been
tively t(()l : lague preventive measures in Madras than in any other Presidency or
%xléi?l(llge O%}I; fog thepend of 1909 more than half a million sterling had been spent in
T .

. H at bay. R

Keep 26 Plag:ieml reso){ves itself into finding out whether the comparative freedom froxn
The ques due to these measures or whether these measures have bt_aen materially

plague has been due the Presidency and which thewmselves

i a ditions which exist in . h- ;
a_smsted bthhe Ill)?:ut?lthcg nspread of the disease. We are not yet 1 a position to give
are less favoeto owing is a brief summary of our observations to date.

the answer but the foll dote. |
. , nd are, as we have seen, extraordinarily suscep-
Tn Madras City rats are numerous aOXi?n e e Y pal

tible to plague. Mus rattus forms APy dent population is made up of bandicoots and

. . . inder of the ro0 A
i of gft cxlw*tlﬁ’letllritls;e?rzﬁnnsmerous, the number of fleas found on them is low com-
mice.

: : ; in the

: has been epidemic. TFor less thap two months in

pared with Placesfwél\?;eﬂsz}:g;; rat Wt;s fognd. This is the maximum figure and can

%ear anpz;r:éagweit(l)l cighteen per rat in Belgaum, seventeen in Cawnpore, fourteen in
e com

Lucknow and eleven 1in Poona.

In May of this year observations were commenced in Madura and Coimbatore.
n

ity re red from plague, and here, although rats are numerous,
The former O h(?s ?ﬁgcstﬁzf ?::nd,' in CI(;inzl:batore, situated more than 1,000 feet above
s arelsc?.rlce.nd :n'oying a climate cooler than tlgat qf Madura, rat fleas are more
the Zizusegfld%lle tm%"n has suffered from sever{zlxl epldemlgsof pﬁlog,;l;;. On an average
durt v er rat were .
during the mouth of September as many as 10 fleas per o
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Observations have been made at o number of other places, among them Vaniyam-
badi and Deccanikota. The former town is situated about 2,000 feet, while the latter is
more than 3,000 feet above the sea level.

Vaniyambadi has had one severe epidemic of plague xyhiqh last.ed for nearly two
years destroying during that time nearly one-quarter of its inhabitants. Since this
epidemic the place has been free frgm plague. Rats, even nOW, seven years after the
epidemic, are comparatively scarce, 1n the town only 10 rats being caught in every 100
traps set.

Deccanikota on the other hand is situated on the Mysore plateau where plague has
been present for many years. Here the number of fleas found on rats is greater than
that found in any other part of the Madras Presidency.

So far as our work at present goes it seems as if that part of the Madras Presidency
which is situated below an elevation of 1,000 feet has escaped plague largely because
of the scarcity of the fleas on the rats and this again appears to be due to the climatic
conditions,

Some interesting observations have been made at Coonoor and Ootacamund. Here
the species of fleas found on rodents differ remarkably from those of the plains.

In Coonoor mice are very numerous and rats are comparatively few. Four hundred
and seventy-three mice were caught with only fifty /. rattus, and the common mouse
flea Cotenophysylla musculi is found both on mice and on rats. This flea is very rarely
found in other parts of India. Field rats are also numerous and on them a new species
of flea has been found which is closely allied to Pygeopsylla ahale. A species of flea
was also found on 2f. rattus which closely resembled Ceratophyllus fasciatus and which
has been identified by Rothschild as C. alladines.

Observations are now being extended to Calicut, Palghat, Trichinopoly and certain
other towns in the Presidency. ,

Part III.

In conclusion we review our work in the hospital.

Through the kindness of Dr. Choksy we have been ablé, during the past three years,
to carefully study some 444 cases of plague. Exactly half this number were treated
with anti-plague serum in varying doses given both intravenously and subcutaneously
and the other half were retained as controls under ordinary treatment. The treatment
of the patients in the two groups of cases was similar except that the patients of one
group in addition were treated with the anti-plague curative serum. There were 222
cases in each group. The case mortality in the serum-treated patients was 66°1 per
cent., in the control cases 734 per cent. This shows a slight advantage to the serum-
treated cases, but a further analysis considerably minimises this advantage. Cultures
from the blood of every case were made daily from the day of admission till the recovery
or the death of the patient and the two groups of serum and control cases were further
sub-divided according to the result of the examination of the cultures taken imme-
diately before treatment was begun as follows:—

(e) those without any bacilli in one quarter of a cubic centimeter of their blood;
(b) those with less than ten bacilli in each quarter of a cubic centimeter of

blood ;

(c) those with over ten and less than one hundred bacilli in each quarter of 3
cubic centimeter of blood;

(d) those with more than one hundred bacilli in a quarter of a cubic centimeter
of blood.

Here we may state ihat no case in groups (¢) and (d) whether among the serum or
among the control cases recovered. We have therefore to consider only groups (a) and
(b) to apprise the value of the serum treatment,

Among the serum cases 85 belonged to class (@), that is, had no bacilli in their
blood at the beginning of their treatmant while there were only 70 of this class among
the controls. Again among the serum group in class (b) there were only 43 cases while
there were 47 cases among the controls. There was thus a slight advantage in favour
of the serum cases when the severity of the disease in each group is considered. The
subjoined tables clearly demonstrate the results obtained.

It may be said that clinically one could observe that the serum modified the course
of the disease: life was prolonged and the bacteria tended to diminish in numbers in

ﬂll)e circulation becoming localised in the tissues where they caused necrotic nodules and
abscesses. i
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y jon in the degree of septicemia occurred in ﬁfty-three of the serum cases
and &l;)(;(ll;ctt,llirty of the cgntrols. {)t would seem then that, in a case .thlat nl'las hap%pgg
in the balance Detween recovery and death, the serum fortified a lltt’e Eet};‘e515}rge

owers of the patient, but, wlere a patient would have in any case (1iecowder§ , the Z(;; ﬁm
urticarial and painful erythematous rashes anfl thp arthritis 'p{lo uce lz arz serun
rolonged his stay in hospital and added to his discomfort. These results y

’ iniz but we have a ray of hope in the fact that certain experiments con-

means encouraging . ) i on-
i e y v by Dr. Sydney Rowland with a ser
ducted in the laboratory of the Lister Institute by v ctor); Rowland it o e on

ed by a new method has yielded much more satisfa
i:fzggtred rois. Some of this serum is now in my h‘nnds, and T hope to have an early

occasion for trying it on men. : .

' Serum Cases.

Actuals. ‘ Percentages.
Al B| C| D| Toal A B } c D
5 0 0
Survived 63 12 0 0 75 840 16
Died 22 31 18 76 147 150 211 12-2 517
18 . . . L4
Total 85 43 18 76 222 383 154 8'1 342
Survivors . . . . . 11
Diminution of Septiczemml - . o . o
. o 3
(Case mortality 6617, 5
Control Cases.
Actuals. Percentages:
A B c D Total. A B c D
i 2 0 0
Survived 46 13 0 0 59 780 220
24 34 24 81 163 147 2086 147 4763
Died . . .
. : 108 364
81 222 315 211
Total .| 70 47 24
Survivors . . . .18
Diminution of Septicmmm{ ' ) o

. 9 30
Case mortality 7347

[
ve made it clear that, although the
much to advance our knowledge of plague, there still

i idati blems is
s in the elumdatlon.of these prob ]
d ax‘rllsdizhzznsalllﬁ;?d with epidemiological and clinical in-

CoNCLUSION.
Tn conclusion, gentlemen, I trust that T ha
Plague Commission have 1donezl
remain problems worthy of stu
only possible when laboratory wo

qulm"es.

I have purposely
importance. But the

after all, are of first

R ‘ve measures; these ‘ o
said little about preventivé meas 5 )l country as this can

i ! measures in so vast
carrying out of suitable i
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only be accomplished hy those who have an intimate know
Ic:‘llit;)lxllll:, fl}abl’fs, and temper of ﬂ‘xe people in the different
pomtains :l)sr }oouli-’ mem‘l_)ers of tliis Confere_nce, to suggest and carry tlirough 1
paooures ¢ f:acti e_glpe?nlc:nce‘ of 'the people in your several Provinces permitsg vosucn
iy o It)b‘ Ea & bearing 1n mind always that few measures can b sta)
are not based on a true knowledge of the mtiology of the disease. A sitxfll;rczefsii}.‘l]

ase. e

s Is bB m‘lde !]d pl'e \'entl X { le n e e I d

S. S t h aQ J Ve megsua S CQa t}l b b e Know

cain i ‘ i . H n ased on th > (¢ e
s X _'l R . (v { S y Pl‘ =] ue ; lt l'enlﬂl'ns 101‘ }'Ou tO de‘ .S(!l [I["l(}t.c ‘I
IllEdSlIleS fOI‘ ltS pre‘ent10n¢ " : et

ledge of the ver 'yi
] Y varying
parts of it. Tt thereyéfm'{é

W. GLEN LISTON, M.D., D.P.FH., Major, 1.3.8

Senior |
ParEL: Wember, Plague Research Commission.

The 4th November 1911,
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APPENDIX 17.

PASSPORTING OF GRAIN AND GRAIN GUNNY BAGS FROM LOCALITIES
INFECTED WITH PLAGUE.

My reason for bringing this forward is on account of the frequency wi 1
have observed thqt outbreaks of indigenous plague have very frgquenfly (fczlclglrlé(clhilll
grain godowns or in their immediate vicinity, Examples of this which have come under
my personal observation existed in Caleutta in 1898 in and around grain godowns of
Kidderpore. It seemed to me a curious coincidence that the outbreak in the southern
divisions of the city which are separated by a broad maidan and Tolly’s Nullah from the
northern sections should occur simultaneously in each. The rat itself could not be the
means by which infection was carried owing to the risk to its life which such a journey
would involve. That some other means of conveying infection must exist was strongly
impressed upon me, and I concluded then that the vehicle of infection was grain, In
the light of more recent knowledge and working on the flea theory of the spread of
plague I venture on a hypothesis that the infection was conveyed by means of the flea
1n the grain or gunny bags. In support of this we have also the case in this Presidency
of the Bellary town. In this instance the oilseeds were imported from a locality well-
known to be infected in the Nizam’s dominions to the railway goods-shed in which after
about a week an epizootic amongst the rats was discovered. The disease next appeared
amf)z:ig the people in the town in the shops of Cowl Bazaar where this oilseed was re-
tailed.

It is a well-known fact that the rat population of these grain godowns is much
greater than that of any other class of building. Systematic trapping of villages has
shown that the rat population is greater in grain godowns and grain shops than in any
other class of building. The number of rats which can be got in these godowns is much
greater than can be obtained in dwelling houses and small bazaar shops which do not
sell grain. This is a matter of very common experience. One can go on trapping these
godowns over and over again and still continue to catch rats. These godowns present
every condition favourable to the spread of a virulent epizootic provided there is a suffi-

cient flea prevalence.

Up to date no really satisfactory regulations for the control of plague from infected
localities have been made in accordance with the latest finding of the Plague Com-
mission. The last interim report contains the following statement:—

“ Plague appears to be commonly imported into a fresh locality about the persons
of human beings, though the transference of infected rats and fleas in mer-

chandise must be considered.’’

In the Madras Presidency at present a system of passporting individuals from
nfected localities is carried out at great expense and is based upon ideas which
considerable modifications since the scheme was first drawn up, This
would probably require considerable modification to bring it up to
lague prevention for while e-xercis_ing a supervision over the n}dlwdual
¢ other possibility of the carriage of plague in merchandise. The
ission of infection in merchandise more particularly the grain
ave occurred to any one who has watched the spread of plague

plague-i
have undergone
passport system
modern ideas on p
it entirely neglects th

ossibility of the transm
gags is one which must h
in distriets.

The rat population in grain godown
ing amongst them the number of infecte
and gunny bags must be considerable—

equency with which plague spreads to the district after shandy would
@) Th(lielfll(f(33‘(1)‘130u1}'7 to the idea tﬁatbinfe(?ted fleas are transported in merchandise.
The possibility however of the human factor here cannot be neglected.
ags possibly contain infected fleas or plague-infected dead rats, and
) Guﬁ)niz nlla%iespit veryy important that such gunny bags being sent from infected
localities should be observed in some way.

i i res to be correct I would suggest for
If the above hypothesis after experiment proves to '
your consiederation s);me method of passporting these grain bags:—
(a) These bags should be ticketed—the name of the town or village and date of
export.

(b) Before entering a non-1
cyanide disinfection 1n ac

of flea destruction,

s is so great that in the event of infection appear-
d fleas which must necessarily fall on the grain

-infected locality they should be submitted to sun or
cordance with the recent memoirs on the subject
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Such’ a method would be much easier to carry out than observation of individuals
and would give less trouble to the people. We have frequently found in districts which
have been infected previously that the villagers will not allow newcomers from infected
villages to enter their villages and will scarcely give them food. In the Bellary district
a tabsildar’s son came to visit his father from an infected locality, The villagers
sternly refused to allow him to enter the village and he was kept outside the village four
nights.  This is only one of the many instances reported. People would be even more
likely to exclude grain if it were possible to know that it came from infected localities
In the ceded districts of the Madras Presidency very much the same conditions as to tem.
perature and humidity prevail throughout. = Here Bellary district has been infected
since the year 1898 and the neighbouring district of Kurnool has been free for six
years.  The Collector of the district informs me that very little grain is imported into

T ) distrs L AR ) - :
t11§lsr1;?§te(y;tf§:i ;r'ld this in my opmion must have considerably helped tg bring about

I would suggest this is a suitable line for research by the Plague Research Com-

mission.
W. A, JUSTICE, Captain, 1.3(.8.

‘I!

’
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APPENDIX 18.

| ACTION OF HYDROCYANIC ACID GAS ON GRAIN AND OTHER FOOD-

STUYFFS.

, This paper is the outcome of a request from the Director General, for a note on the
action of Hydrocyanic Acid Gas on grain and especially rice. It seems that there is
some ground for the helief that the recrudescence of plague in Persian Gulf Ports is due
to the importation of rats in rice bags. Therefore it becomes of importance to fumigate
vessels carrying rice in such a manner as to kill the rats and the fleas on them without
injuring the cargoes.

The Bombay Port Health Officer in a letter to the Secretary to the Bombay Govern-
ment, General Department, draws attention to the ineffectiveness of the present methods
of fumigating a fully laden vessel, and quotes from the report of Dr. Wade to the local
Government Board (May 7th, 1906) to the effect that * the problem of fumigating a ship
in order to destroy rats, etc., without damaging the cargo............ is as yet unsolved.’’

In Bombay Sulphur Dioxide Gas is used for disinfection purposes. “The strengths
of that gas which are effective, viz., 3 per cent. for 8—12 hours, are injurious to wheat
but leave barley and maize unaffected. So far as I am aware the effect on rice has not

been noted.

In Hamburg, Carbon Monoxide is used for fumigation and probably its action on
rice is innocuous. But there are two serious objections to its use:—(1) The large cost
of the plant and of its installation. (2) The gas does not destroy fleas. This may not
be a serious objection as by the time the boat conveying the rice bags reaches the gulf,
the fleas may have died of starvation.

Of the two other gaseous agents mentioned by V\"ade in his report, Carbon Diox_ide
is expensive and its use is open to the same ob]ectmqs as that of Carbon Monoxide.
Formaldehyde vapour is said to be non-toxic to rats and insects. .

" The action of Hydrocyanic Acid Gas has been to some extent diseussed in a paper in
the Scientific Memoirs. From the reviews of that paper it is evident that the fear of the
lethal action of that gas on men is very strong. Now, while mn the Memoir, the gas is
not recommended for indiscriminate house disinfection, it is stated that disinfection of
clothes in a properly built godown should, with proper precautions, be attended with
little or no danger; and the paper was written as a request for permission to use the gas
experimentally in selected native houses. Such an experiment was not possible without
e he disinfection of clothes appli ore strong]

inion what is true of the disinfection of clothes applies even more ely
to shﬁ)l g?slir?filclggn, though no experiments have been carried out in this d.II‘VE(.)tIOD_

Hydrocyanic Acid Gas has been widely used all over the Wor-ld for ridding orcharé
trees of their pests and the disinfection of nursery stock. In fact in certain of the Staiqs
of America its use is compulsory. In Sogth Africa, jails have been fumigated with this
gas to get rid of bed bugs, and in 1901, in a report of the Government Entomologlst tg
the Cape of Good Hope, it was stated that ¢ the use of fche gas for the destructmq 0
vermin in sleeping carriages of the Cape Government Rallways has now be’e’n }r)lflzllctlsed
for three years with perfectly satisfactory results and without any a(]:Jq1dent. e pre-
cautions possible on land are even more possible, We' think, on board ships. .
danger of all these poisonous gases 1s not qctua.lly at _the_ time of: 'generu-
when one wishes to open a building or ship for ventilation. With S}ll}-

hur Dioxide the fumes are a sufficient indication of the presence of the gas, fl-)ut with

garbon Monoside there is-no such indication. The latter is very poisonous- ordmané

leasant sensations in minute quantities; and there is no chemical test to detec

c}:;uses sonce of small traces of the gas. It must be determined by animal experiments,

%neﬁ);ﬁ%ﬁi living mice in cages are lowered into the hold, left for two hours and the
Lt

1 i effects on them noted. .

Phys;:l;’sg lc::ilte otherwise with Hydrocyanic Acid Gas. By the Prussian Blue test we can

The great
tion, but later,

inutest traces. .
detec’lt‘htciJ zcltl'li:i of the gas may be considered under the following heads:—(1) On rats and

' On foodstuffs. (3) On fabrics. ' '
“ ﬁ‘ids. t('i)n on rats and rat fleas was considered in the Memoir from two points og
ey '}(i ; disinfection of ordinary non-airtight houses. (b) The disinfection o
ot This would be carried out in special airtight godowus.
comparativelw

view :—(a) T s
.clothes to get rid ot fieas, L o '
o Ies tif disinfection of a ship’s hold the conditions approach those in a

airtight godown, , -
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We shall detail one of our latter experiments, Into a comparatively airtight foom
of 830 cubic feet capacity 438 cubic feet of gas diluted with air were pumped in (equi-
valent to about 11 ounces of the 98 per cent, potassium cyannide salt to 100 cubic feet air
space) and allowed to act for 20 minutes. Fleas in all parts of the room were killed,
even though the tubes containing them were wrapped up in several layers of thick sheet-
ing and blankets, Fleas put in cages with bran and sand at the bottom were all killed
showing that the gas does to some degree penetrate. Larve and eggs of fleas were
found to be very susceptible ta the action of the gas, cocoons being more resistant. Op
rats, even in rooms not at all airtight, the effect is very lethal, but in burrows the gas

to be effective has to be pumped into their inlets. If the gas be simply generated in
capsules in the rooms it does not enter the burrows, ;

With reference to the question of disinfection of ships’ holds we have to consider
first whether there are holes or crannies in which the rats may take refuge. If there
are, unless tubes are led into them the rats wil] not be killed.” Secondly, whether the

gas will penetrate deeply into bags of rice. Experiments are required on these points
before definite statements can be made,

IT. The action of the Hydrocyanic Acid Gas on food-stuffs: —

It is generally agreed that dry grain is not made poisonous by the action of the
gas. (Report of Entomologist of Cape of Good Hope, 1901.) We made
one experiment on this point. Gas which killed fleas in five minutes did
not affect bajree, wheat, jowaree, radish seeds or rice, Monkeys, rabbits,
hens and pigeons were fed on the grains for 24 hours and remained quite

well. Chapatis made of ihe wheat, jowaree and bajree were given to
monkeys and hens with no ill results, ) '

On the other hand moist food-stuffs such as w

ater, milk, butter and flesh are said
to absorb the poison.

The gas does not affect the germinating powers of the
namely, bajree, wheat, jowaree and radish seeds.
were working with milled rice.

I1I. The gas has no action on metals and fabrics.

grains we experimented with,
Rice, however, we did not try, as we

W. D. H. STEVENSON, Captain, 1.A.8.

" held in Japan but
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APPENDIX 19.

‘MEMORANDUM ON THE MANUFACTURE OF GLYCERINATED CALF LYMPH

AND LANOLINE VACCINE
“While on furlough last year I availed myself of the opportunity of visiting the

* Vaccine Institutes at Hong Kong, Tokio and the local Government Board Depot at

Hendon. At Hong Kong the manufacture of calf lymph is on a very limited scale and
follows the lines employed at Hendon and need not be referred to further. I propose
to give a general outline of the manufacture of glycerinated calf lymph as carried out
at Tokio and Hendon and in addition any information from other sources I possess
bearing on the subject and finally a brief outline of the methods at each institation and
a note on the mahufacture of Lanoline paste at the King Institute of Preventive Medi-
cine, Guindy. .

Sclection of calves.—It goes without saying that the calves must be robust, free
from disease, of clear eye, shiny coat, moist nose, etc., skin soft, silky and souple.
Black calves or calves with pigmented pimply or rough skin are to be aymde(}. 'Roqllx
calves are specially desired by Hendon and after that red or red and white. It “(tn} ¢
appear that red and red and white or light coloured calves are the most common type
in all countries. Age 2—4 wmonths old or older. In sputhe:rn Germany young lup-
castrated bulls aged from six months to two years are used. The size of thial zlzmgmQ 11;;
Europe and Japan is greater than the small calves of Madras. There 1sd1n'uc 0t e Man:l
in favour of a large animal being used. The amount of pulp obta}nefl xsogreé:}xl er tah
consequently a fewer number of calves are used which is economical. tn1 e (f) f}fg
hand with a large animal there is a greater risk of {ubercle and subsequent loss o
pulp. The smaller animal is much more readily handled.

sui 3 y rever, with reference to
Sez.—Females are more suitable than males solely, however, wi ¢
retenifcfn to ecleaanliness. When bulls are vaccinated it is stated by the Director, th<f3
local Government Board Depdt, Hendon, that “‘ the lylzlph collected from the suif_ace_o
the scrotum is of greater activity than other lymph’’ and therefore this practice in-
creases the value of the Iymph, ‘
Care of the calves on arrival at the Depét—Calves as a rule are obtafmec%) ffrom
tractors who are not particular where they get them and being sparingly fed before-
%011 (i'ilc o t to indulge in the good food provided for them at the institutes and many
loasrsles alf:vzpoccurred bby the attendants giving them tao mlfxch foddte}" in }Jhgilr ilsniggsﬁs‘;
i is of great importance during the stage of quarantine whi usually
E\?ed&;%stifr:jgri;:k? gfﬁ?s :lllll;g allows the m;:i‘mal_to %vercome the effects of a journey
hefore )being submitted to the operation of vag:umtmn. i .
In Encland the condition of calves at different seasons of the year varies an az
. I%bb‘l effect on the quality of the lymph. During June and in the ?Brm% 0
th appl‘emi. e's especially noticeable when a distinctly superior quality of ymp llf
he .yea(i' : E :na Pbe attributed to the abundancr_e of fresh fod('!er. fI? dﬁ[a(has the
(c)}))xtl?lliléfon Z(l)lf1 the c:}irlves in the hot months is poor owing to the scarcity o1 o ‘er.w\I .
nati v ¢ held on our ecalves in Madras.
mination.—No post mortems ave ! '
Posdt mof‘énglggg-lgﬂg the total number of .calvh?s inoculated “has 6},((1)167', Ff ;cilzensewé‘ll’i
At Hentﬁn Slost mortem found to be tubercular, in 77 per cent. of ¢ esel‘v e in efndia, a;e
;\:er?t a(i" i!(la gO per cent. of cases to a single mesenterlzhgland. The cl\%o‘;so;tn India are
! cle owi inually being in the open air. T .
less liable to tubewleth(g‘lclﬁvzz Ca:);leh:l?l?jegrted tg the tuberculin tfzst. In Cologne in
are sh;urrhtered a few minutes before the pulp is collected.
=]

; d for inoculating calves ought to be the very
Original lfng ht—s—trf?f llyy:lllllf))lll} ilgsedderfvable by the Dcul’givatiog of small-pox tvn‘l\)xs
strongest. The 55' calves and continued without admixture {see expe}‘lme}x;s }y;
through four to_five I.M.S., reported in Proceedings of the South Indian rancl
Colonel \Y: G’\Ilflll?zzg;i Aésogzi:;%ion, for April 1891). At _Guln(_ly eqch daylv 0;16, or Srintl)zes-.
of the British Me uirements, 1s vaccinated by direct insertion from Te ec e(.l ve lcl -
calves, according ltO ljeqcinated in a similar fashion. The resulting lymp 1linz‘ty e ca ﬂc;
on a calf previously \jac In Tokio the vaceinated surface is m.ade smaller, z.e.,f i e
the stock seed lymp li ted is three square centimetres for every four kilogramme 01 e
proportion to be 1nolcu all to be used is mixed with diluted g‘lycerme ’con.tann'ngt't It)e:
calf’s weight—the yl'npthe roportion of 1: 4. In same German mcc-ull'(? st u:h
cent. carbolic noxd’d mtlh I nI:ph collected from four rabbits usually fUI‘lllS' un%enoutli
rabbits are empoyed, lfe yFor this purpose also lymph is frequently taken 1(()1111 v_f)}?
ulp to vaccinate i:i ‘public stations—human lymph thus obfmnedvls _nu:;e “;
alims of chl{}((lh’fvlit:r fgml') children affording enough material for the vaccination of a
glycerine a ater—

calf. g : v2

Germany the calves
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Operation.—The region operated on is usually the calf’s belly. In Hamburg the
belly is not vaccinated, only the perineum and the right side of the animal to its shoulder.
The amount of surface shaved varies with the size of calf and the amount of lymph
which it may be expected to produce. The toilet of the shaved surface varies; some
using antiseptics whilst others are content with soap and water and thorough cleanli-
ness. When the toilet is completed the parts should be kept covered with a sterilized
cloth or cloth wrung out of carbolic lotion until the time of inoculation. .

Inoculation —After removing the cloth the prepared part is'scarified with a lancet
and the lymph rubbed in with an aluminium spatula or by the fingers, The incisions
are made en echelon from $ to 1 inch apart. Colonel King, I.M.S., recommends

* that lymph from the stock calf should be introduced into each line carefully by running
along it a painter’s flexible steel pallette knife moistened with lymph.

If it be wished to inoculate a calf with lanoline vaccine any blood or serum oozing
from the scarifications should be removed by clean (sterilized) blotting paper and the
paste should then be carefully inserted by the rounded end of a thin spatula into the
entive length of the lines whilst making them gape line by line; that is general plaster-
ing over the whole surface must not be practised. The puncture in unskilled hands is
not to be recommended; if followed it must be seen that such valve-like flap of skin
made really contains a small portion of the paste, otherwise the making of each punc-
ture will simply clean the lancet, leaving the paste on the skin where it can have no
effect; but for starting stock for which lanoline vaccine is most valuable, punctures
should be used by preference. (Colonel King.)

After insertion of the paste, the calf should be retained on the table for at least
balf an hour to permit of absorption. After the operation the abdomen should be
covered with a clean cloth or bandage which must not be tied too tightly. The calf is
provided with a collar which prevents his licking the inoculated part or the stalls in
the stable are so contracted as to prevent him doing this.

The depth of the scarification varies with the thickness of the skin—the general
rule is to cut not so deep as to draw blood. If too large a quantity of serious fluid should

come out, it must be carefully wiped off with a piece of clean sterilized cloth and then
the lymph rubbed over the scratches.

Collection of the pulp.—The time at which the pulp is collected varies—in hot

countries and in hot weather the vesicles ripen more quickly. It may be put down as
from 72 to 120 hours. '

-Removal of the wesicle for pulp.—Vesicles intended for preparation of pulp should
be removed not later than the 120th hour, or at such time as the vesicle formation is
complete and is of a pearly glistening white aspect and showing only the slightest visible
attempt at umbelification as could be represented by a thin dark line running down
the centre of the vesicles. All vesicles showing any degree of opacity or prominent
umbelification with formation of crusts in the centre must be discarded.

The toilet of the belly before collecting and the method of preparation of the pulp
varies in different places, but the general idea is the same, viz., its collection under
scrupulous cleanliness. This and the subsequent treatment of the pulp after removal
is described under method of collecting tissue at each institution

The average amount of pulp collected per animal varies greatly: 6—17 grammes in
calves and in bulls from 15—40 grammes,

. " Glycerine lymph,—The pulp when it is collected is saturated with glycerine and
water in proportions generally of from equal parts to 4 of glycerine and 1 of water;
the resulting emulsion finally containing 1 part of pulp to 3 or 4 of the glycerine
and water mixture. Very active lymph is further diluted in some cases upto1lin 9.

The pulp from as many as eight calves may on occasion be amalgamated—as a
matter of experience I understand it is found that a uniformly active lymph is in this
way produced, any less active lymph in the group becoming incorporated with that
which is more active. The whole is placed in a sterilised tube with cork and kept at
a temperature of 152 C,, for one week. It is then placed in a cold storage. The cold
storage is at a temperature of 20° below freezing point. Lymph after two years in a
cold storage gave 99 per cent. success in England. ' '

Larorine Vaccine.

The pulp should be weighed in the glass pén in which it was collected and at once
be transferred to an agate mortar. In this it should be carefully pulped until it is
tmpossible to distinguish cne particle from another; on spreading it out with the pestle,

it should be absolutely homogeneous. The careful and patient effecting of the process
is absolutely necessary.

‘Anhydrous lanoline (Benno Taffe and Darmstaeder, Martinikinfedle near Berlin)
of absolute purity and neutrality should then be mixed in the proportion of 1 of the
vesicle -pulp to 6 of lanoline. They should then be mixed in a small glags mortar by
means of 4 painter’s steel flexible pallette knife. This should be persevered in, till ne
shade of doubt can remain that the pulp and the lanoline are completely and evenly

_or froth. The spume is easily removed by turn
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mixed, The process should he so complete, thaf not a single particle of any pulped

matter should be visible in the lanoline. It is no use attempting to remedy mistakes -

i esi i \ ixture of lanoline: the
as to complete pulping of the vesicles by pounding after the a(‘lmlx'tuxe of
pulping must be perfected before its addition. (Colonel W. G. King, I.M.S.)

The greatest trouble exists in maintaining the lymph at its highest efficiency. The
condition of the calves for one thing; when fodder is scarce and their conditicn not 50
good there is deterioration in the lymph. Again it is said the passage of thlflg wfluz
through a number of calves weakens the effective power of the lymph and ﬁnady t'ﬁ
animal lymph contains a very small quantity of the virus. Mr. Umeno un ﬁer ti' te
direction of Prof. Kitasato claims that the cause of calf lymph becomn}g non-e ect{';%
was due to the wrong method of inoculation, He states as follows:— ’{.‘he t%uanfli
of virus in animal lymph is much greater than in humanized lymph. Un ess.11 e;lr_eng;r
it is diluted before inoculation, the very existence of superabundant v1ru§ “1711 1 der
its growth. The portion of the calf’s body inoculated should be small and ¢ e(;l:it,cc ne
must be carefully nourished, otherwise its effective power will not be preserved.

therefore the lymph is sufficiently diluted and inoculated into the belly of a calf over.

a small surface it will continue to produce the same result, however often it may go
through the calf’s body.

IvocvraTiON OF RaBBIT.

i it i f the thinness of
‘hole side of a rabbit is shaved very carefully on account o t
the r?x‘{:f)it“’shzkeirf.l eT(ile rabbit is held by an assml’gant and Wlflh a ;O'Sl(lle!i nrlna;ﬁhfilﬁl stxﬁe
S o1 . . " the ly
face of the skin is rubbed over till a slight erythema 1s pro ucfz1 ymph from e
{1 bbed over the surface with a spatula.. The vesicles m ;
2)?10:\(11;)7:1.16“'1‘{12 1‘aebbit is then killed, the skin stretched and the lymph removed.

PLATING OUT O¥ AGAR.

i i f agar and transferred to
i ful of the lymph is rolled up in a tube~0 g
P ?'phgzﬁlu%ézogi;h is then plaged in an incubator at 37° C. for 48 h01(11rs andhftg
:h | nt of a week at room temperate. The colonies are then counted a‘:lh seall‘gnieS
m:dzesfor any colony which may appear to be suspicious. As a rule no other co
except those of Staphylococus albus and aurius are detected.

Lyypu Isstiture, Toxio.

Calves are from two to four months old a]nd are examined by the tuberculin test.
: are held after removal of pulp. v
Nozost mmtems‘ . e' : 1 he belly is shaved, the parts are thoroughly
Méthod of inoculation.—The hair of the belly 1s . orts are U Ly
disinfected with soap and alcohol, and the sk.m wiped with sterilize cg on. (e
scl;:'rilﬁf:;tions are made by a special instrumeut mventted'l?ﬁf ll)r. U};m'ené)h;f ru({)v}f:d b ser
: {fications < de with the same instrument, e lymph is
511;082081:?(?1&3?tlo’i‘]lsleq{)Zli?'aisetE’en covered with sterilized cotton on which a cotton wadded
e . :
cloth is placed and the calves led into the stable. o 1 ith sterilined
hod of collecting tissue.—The inflamed portion is first moistened w1 | sterili
Met;l ho lzashed with soap and 3 per cent. carbolic acid solution }*ul)lbedttwvl astpl:it(:le_a
Watel‘,t y enn:i‘ the moisture carefully wiped off with a piece of sterllil.ze(. cot 011.d fmz:n -
?Iflg(:)iio’?hg left‘of the calf which has been plz_lced o'r;hlts bzttckt ’rﬁl:r si];nt]llse pllee%stsehand -
i i . of the vaccinated portion with a stretc n
!ltﬂe beh}ll‘ld tillf ;Oﬁaﬁdle) eWhile with a lymph collector shaped like a lbro}::%e;:rd (:.;1;
1{1verted 's spe in the right hand, the vesicles are scratched off from the bl pare
NSl SI;OOIlt Then the rows of vaccine vesicles thqs _scraped off one fy' odrfform
to\:a}"ds t(}Ilfash mn\\}hen this is all finished, a mixture consisting of 10 parts of 10
put in a dish.

dust is put over the wounds. o

and 90 parts Charco?zltion ——Tlf)e pulp thus obtained is weighed and g}‘ounqdbyl Doe.rmgi:

Mode of ,Z’Tepf“:u When it is sufficiently ground, the carbolic acid-g Ecerls‘; s

ly_mPh gr_lndm%1 mlqécine in the proportion of 4 to 1, the result being ) l:fe 1u n;ae
mixed with the v‘l tube with a stopper at the bottom is used to remove the sp )

diluted lymph. A glasstu ing it in a centrifugal apparatus, when

n the surface. After removal of the spume the stopper 1s taken off

this 1 oct lymph is produced. It is then put
When this Is done & p?:;Ztagt?I;nd sgaled at both ends. The

r ball at one end handb at the ot:n:ir_a
i in t ntre, into which a lymph tube 1s 1nserted 1in
rubber stopper ‘,vi:]il larf)ml?u g‘(ﬁ: ;ﬁbl}:&i (1:)211 has also a small hole W}l}fh is intended to
order"io f}? lta‘s‘s;oe Zf tphe. air by the motion of a finger plac(.ed upon.li b -
Teg‘ﬂz . t ::fpthe Fnstruments used at Tokio Calf Lymph Institute will be shewn.
se

1t will comg upno o
the fluid collected.- s :
?I?t((l) ly?nph tubes by a lymph sucker by agile

lymph sucker is 2 glass tube having a rubbe

L. G. B. InsTrTuTE, HENDON.

land by contract, they are examined on arrival in

Calves are obtained from Tre e Agricultural Board for any infectious disease.

England by a Veterinary Surgeon
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The tuberculin test is applied. The calves are between the ages of 3-4 months—a month
or two older in some cases. They are kept under observation for one week. After the
operation an antopsy is made by a Veterinary Surgeon. The finding of tubercle excludes
the use of the Iymph from that calf.

Method of inoculation,—The belly is shaved, the amount of surface shaved varies
with the size of calf and the amount of lymph which it may be expected to produce.
Bull calves are preferred—the scrotum is most carefully shaved and is a fertile source
of the best calf lymph.

Toilet.—The shaved portion is most carefully washed with soap and water and then
with sterilized water. Inoculation is performed with a lancet and the Iymph rubbed in

with an aluminium spatula. The area inoculated varies with the size and condition of

the calf. Calves are inoculated on Friday and pulp collected on Wednesday,

Method of collecting.—The parts are well washed with soap and water and then well
washed with sterilized water, sterilized cotton gauze is used for drying the parts after
, washing. A sterilized spoon which is kept in alcohol is used for scraping the vesicles—
the skin being kept tense by an assistant during the operation. The resulting pulp is
put in a sterilized bottle and weighed. No dressing is used after the opera'fionc.>

dethod of preparation.—The pulp is ground in the screw (Catalogue, Baird and
Tatlock, p. 1235) with four parts of glycerine added making a 1-5 dilution. After
thorough grinding the whole is placed in a tube fitted with a sterilized cork and kept at
a temperature of 15° C., for one week, after this time it is placed in the cold storage.

No carbolic acid or disinfectants of any kind are added to the lymph or used in the
preparation. It is found after a long period of research at the laboratories that the
micro-organisms found in the lymph are those naturally present on the calf’s skin and
can do no harm. On the contrary they are necessary and an experiment by Kelsch
would support this. He vaccinated one arm of a child with an amicrobic lymph and the

* other arm with ordinary lymph—the former produced a very inflamed and invisible look-
ing vesicle whereas the latter ran a very mild and ordinary course. In the cold storage
the number of micros is enormously reduced during the first week, after this although
they are reduced—it is to a very insignificant extent—the numbers usually remainigg
about the same in the cold storage. :

W. A. JUSTICE, Captain, I.3.5.
The 1st November 1911.
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APPENDIX 20.

CULTIVATION AND PRESERVATION OF COW-POX VACCINE AS PRACTISED
AT THE KING INSTITUTE, GUINDY, MADRAS.

Cultivation of the Virus. B

This is carried out on calves which are bought from a contractor with whom there
is however no definite written contract. He brings, as a rule, about 35 calves once a
week and often a truck once a fortnight. His supply is most irregular and cannot be
depended on. This is a constant source of anxiety and has in the past led to almost a
total stoppage of the issue of vaccine. '

The calves on arriving at the Institute are placed in the reserve enclosure and given,
if possible, 48 hours’ rest. On many occasions this is not possible and they are ounly
given 12——18 hours’ rest. Before being taken over by the Institute they are examined
for disease and general suitability. In the old days when there were four contractors
supplying calves, it was possible to pick and choose; thus all animals with severe tick-
bites were rejected as well as the undersized and weaklings. Owing to the shortage of
calves and the constant demand for vaccine it is now only possible to reject the very
sickly animals. Those which appear only slightly indisposed are kept a day or two
apart, and, if they pick up, are accepted. The contractor is paid R7-12-0 to B8-4-0 per
calf according to the size and condition of the animal.

The evening before vaccination, the required number of calves are shaved by two
expert barbers who are supplied with the best procurable razors. The calves are then
transferred to the waiting-shed and are vaccinated as follows:—

The calf on being fixed to the table, the skin of its abdomen is thoroughly cleaned
with water and carefully dried with a clean towel. The scarifications are
made with a small lancet, the edge of which is sharpened but not made
too keen, so as to aveid drawing blood.. The cuts are made from 2 to 4
m.m. apart and from 5 to 6 c.m. long; they are always made in groups
of three and in all from about 45 to 50 such groups. Before making each
cut the point of the lancet is dipped in the seed vaccine—always glycerin-
ated—so that at the moment the cut is made the virus is deposited in it.
In calves with very thick skins they should be made to gape so that the
vaccine virus readily enters. When the whole are completed, it is custom-
ary to go over each group again putting fin fresh virus. Three calf wateh-
men always attend each vaccinater and one should be provided with a fan
to keep off flies, and to help in rapidly drying the cuts. This is important
for it is not advisable to keep an animal long on the table. Dislocations
and serious cramp have over and again occurred as a result. The animal
on being removed from the table is taken to the paste shed, and when the
cuts are dry a clean bandage is attached to the abdomen. Prior to this
the tail should be fixed, and a collar placed round the neck, and the animal
must not be allowed to lie down.

The calves are first inspected 58 to 60 hours after vaccination, again at about 30
hours and lastly at 96 hours or later. There are always three inspections during the
12 hours and frequently one at night, in this way the vesicles are always caught at
their maximum stage of growth.

When the vesicles on a calf are ready to be pulped it is taken to the vaccination
room and again fixed to a table. The abdomen is thoroughly washed with water and
dried and before the vesicular matter is removed, the scabs overlying it are cut out with
a lancet; washing with warm water greatly facilitates this. The operator then seats
himself before the calf and with the lancet rapidly scrapes off the vesicular matter and
places it in a clean watch glass. The whole is weighed and the weight recorded. It is
then placed 1n a glass mortar or an agate mortar, aud slowly and steadily pulped, and
ground up till on smearing the substance over a clean part of the mortar, no particulate
matter is seen. This operation lasts about half an hour. It is then without any
desiccation thoroughly mixed with five times its weight of pure anhydrous lanoline

Liebreick’s formula). Each pot of lanoline is tested by the Chemical Assistant to see
whether it is acid or neutral, the former are always rejected. The consistency of the
resulting mixture is that of a thick sauce, for instance, magonnaise.

The lanolinated vaccine prepared during the day (7 to 8 a.aL) is next taken to the
loading room and packed into clean glass jars which are Jabelled and stored 1n ice.
Jivenness in the quality of the vaccine is secured by mixing the vesicular matter from

a number of calves. !
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In rotation the vaccine which is stored in ice is loaded into tin collapsible tubes
holding from 5—150 cases, the nozzles and shoulders of these tubes previous to filling
having been dipped in melted parafin to render them airtight. The tubes are filled by
hand from the bottom by means of an ordinary silver probe, care being taken that the
vaccine is cleanly pushed down to the screw nipple and shoulder of the tube so that no
bubbles of air are left. The excess portion of the tube is cut off leaving about 2 c.m.
above the level of the vaccine; this portion is carefully flattened out and bent over
several times to occlude the opéning. Approximately 27 milligrammes of the mixture
is allowed for each case.

In all the process of preparation, cleanliness rather than antiseptic and aseptic pre-
cautions are aimed at. 1t is not claimed for the vaccine that it is free of oreanisms:
these have, however, been examined several times and found to be only the Skﬁl orgnn:
isms present on the skin of the calf. : '

There are two serious obstacles in the cultivation of cow-pox vaccine at this
Institute: —

(1) Inferior calves.

(?) Difficulty of maintaining the strain owing to the temperature and the want
of an efficient cold store. '

With regard to (1) it has already been pointed out the supply of calves is always a

cause of anxiety, and owing to the shortage it is impossible to reject the inferior ones.
There is no other course open. Undersized and sickly calves are obviously unsuitable
for the preparation of cow-pox vaccine; yet it is these that are in the great majority the
oues that are used. Further, even a short stay in the Institute where there is no grazing
does not improve the condition of even the best calves and the weaklings become weaker.
Yrom long experience it has been found that to keep a large reserve of calves at the
Institute is courting disaster, and this should not be allowed under any circumstances.
Such serious diseases as foot and mouth disease, Piroplasmiosis, and fatal and rapid form
of diarrhea probably due to Bovine Coccidiosis can only be avoided by keeping the
reserve down, never letting it exceed 100 or thereabouts. Outbreaks of these diseases
bave occurred in the past and they have disorganised the work.

With regard to (2) 1t is hardly necessary to point out that in order to carry out the
cultxvgtlon of cow-pox vaceine it 1s of the first importance to have good working strain
a strain which gives equable results under all conditions. Such a strain has not yet’
been found and this is therefore the most disappointing part of the whole work. Colonel
King strongly advocated keeping special calves for stock purposes. From experience of
the last five years this has been found to be quite impracticable. In the first place good
?alves cannot be procured ; secondly, after a most careful trial of Colonel King’s methods
in 1909, 1t was abandoned for the simple reason that no better results were obtained by
adopting it. Stock ealves were selected and fed on special food, and vaccinated by the
single flap method so strongly advocated by Colonel King. The vesicles obtained in
this way were in no way better than those seen on calves vaccinated by the three line
method described above. It was not practicable as the yield per calf is small and in
order to keep up the reserve of vaccine, the turnover must be a steady one, so that in
order to keep pace with the output many calves had to be used for stock; this is a pufe
waste. Since then the strain is maintained by watching the calves vaccinated each day
and selecting the best vesicles and making it into glycerine paste and storing it for short
periods in ice; there being no cold store at the Institute.

Here again owing to the temperature and the hot dry winds every strai i
deteriorates and no way has yet been found which will erghance its vilyuf;ncg.l uggllllﬁzelsy
sheep, rabbits, guinea pigs have been vaccinated and the vesicular matter as well as tga;,
from children showing good cow-pox vesicles have been used. Strains have been ob-
tained from England, the Continent of Europe, the Vaccine Institute Belgaum and
I:}augalore and also fron} _Burma, but the result is always the same, a séeady deteriora-
tion. TUnder such conditions and coupled with the fact that the vaccine is often care-
lessly used by the vaccinators, good results can hardly be expected. ’ :

. Lastly, instead of a reserve of calves, a reserve of lanolinated vaccine is always kept :
1t 1s stored in ice in large ice chests. This reserve is sufficient for gr?elsn?olx‘l‘t?]yié\ ei:I::r:(;
months, and when calves are plentiful, enough for three months has been kept, It is
l}n%qll'at1ve to have this reserve to fall back on when calves cannot be got. ft.can be
;ftea ;ly 1understoo.d that, kept in this way, the temperature cannot be maintained con-

itln y low, but it is hoped when the cold storage installation is ready and in working
order to keep the reserve in a properly insulated condition. ©

W. S. PATTON, M.B,, Captain, 1.M.S.,

KixG IssTrToTe, Guispy; Acting Direotor.

The 26th October 1911.
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c APPENDIX 21.

TUBERCULOSIS.

In inviting discussions on the spread of Tuberculosis in Calcutta I would depend
greatly upon the figures I have given in my feeble note on the subject. These figures
clearly demonstrate that Tuberculosis is on the rise and that the time has come when.
strenuous efforts should be made to arrest its further progress. Tuberculosis is more
prevalent in towns and cities than in suburbs and villages. Indian females from their
peculiar habits and social customs suffer twice as much as males. I have based my
paper prineipally upon the result of my own personal observations. As most of the
facts are commonplace things and do not form important subjects for discussion by this
learned body, I had better Lot take up the time of the conference by considering them
here. I would simply solicit your valuable opinions on points which affect the interest
of Government and the people alike. Taking into consideration the site of Calcutta and
its surroundings one would be naturally tempted to know whether in the opinion of this
conference the city itself offers facility to the dissemination of Tuberculosis and whether
it does not require radical structural changes to make it healthy. It is an admitted fact
that Tuberculosis spreads through overcrowding, and prevention of overcrowding is the
essence of town-planning. The dust of the streets of Calcutta is impregnated with the
germs of Phthisis and when wafted by the wind gets access into the systems Jf vie
people through their respiratory tract. In preventing the spread of the disease this
conference should, if possible, devise means to admit more pure air by preventing the
growth of lofty houses in total disregard to the width of the streets and the construc-
tion of rooms despite the elementary rules of the laws of health. This would be easily
done by changing or modifying the existing building regulations and bringing the
improvement scheme into operation. Men who understand sanitation should only be
entrusted with the work. I would respectfully urge this conference to consider the:
desirability of establishing a separate hospital for the treatment of Phthisis and other
tubercular diseases. At present, as I have said in my paper, there is no control over the
milk supply of Calcutta; there is no means to isolate a diseased cow from her flock; and
this conference is to discuss the necessity of removing the evil. The propriety of build-

. ing suitable houses and huts for the poor working classes of people may be thoroughly

discussed. The importance of personal and domestic hygiene should be impressed upon
the minds of the people by introducing principles of hygiene into the curriculum of study
of their younger generation. These are the points which I think and I believe justly
entitle mé to court discussion on the subject.

THE SPREAD OF TUBERCTULOSIS IN CALCUTTA.

No preamble is necessary to introduce Tuberculosis as a fit subject for discussion
amongst the learned members of this conference. The reports of the Sanitary Com-
missioners of the various provinces, when read with the sanitary reports of the local Gov-
ernments tend to demonstrate the fact that Tuberculosis is vigorously pushing its way
through the crowded streets and lanes of the populous city of Calcutta and no step hes
vet been taken to resist its course. In spite of all care to improve its sanitation and in
spite of all our endeavours to improve the health of its people, we have hopelessly failed
to stamp out Tuberculosis. Within the last twenty years it has taken a firm hold on
Calcutta and from the rate at which it has been spreading it is no exaggeration to say
that at no distant date it will be a very serious problem.. The toll which Calcutta and
its suburbs annually pay to the assessor of death on this kead is simply appalling. We
may grudge to pay a penny over the fixed municipal rates to the assessor of the corpora-
tion for c{mrrving out certain important 1mprovemer}tsz and we may move heaven and
earth to rescue us from the oppression, but we are oﬁerlpg no opposition to th.e demands
of the ruthless assessor of Tuberculosis. This' inaptlon 18 detrxmental to the interests of
Government and to the well-being of the city itself. T regret that' for want of an
accurate system of the registration of the causes of death I cannot give here an exact
figure of deaths from Tuberculosis and its various forms, but roughly speaking nearly
one-eichth of the total number of deaths in Calcutta 1s due to this cause. From the
1‘ecordos of the Calcutta Corporation and more especially from the report of Doctor
Pearse, we find that the disease has already.sprez}d all over the town and bas not even
spared the quarters in which dwell the most intelligent and wealthy classes of its peop]g.
The disease has got a peculiar liking for the softer sex and as for men it always prefers

ful members of their families, to those who are

for its victims those who are most use > ,
‘:;rxi f)u’cl by age and infirmity. Uulike cholera it selects for attack Mahomedans more
x
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than Hindus and Christians. In the absence of any special arrangement for ascertain-
ing the predominance of one variety of Tuberculosis over another it is difficult for a
medical man to make an impression upon the public as to the magnitude of the evil done
to them by the germs of Tuberculosis. Intelligent and fairly educated classes of people
are thoroughly acquainted with the characteristic features of Pulmonary Phthisis and
its pernicious effects upon its victims; but they are quite ignorant of the danger they
themselves incur by allowing a phthisical patient to live in their midst, who by his
each breath contaminates the air which is breathed by his friends. It is
not for me to tell anything to this conference as to the life history of the
specific bacilli, nor is it necessary for me to speak on their effects on their hosts, for these
facts are too well known to need mention. I would humbly crave permission to speak
a few words upon the action of tubercle bacilli and the channel through which they get
access into the lungs and this I do for the non-professional gentlemen who are interested
in the study of Tuberculosis. The germ enters into the system through the respiratory
tract, it 15 generally inhaled with the dust when wafted by the wind. To a strong person
of considerable resisting power it is absolutely powerless. It cannot grow on a mucous
surface unless it finds a foothold in some breach in the tissue weakened by previous
illness, congestion or inflammation. But when absorbed with the dust-of the air and
lodged in the respiratory tract of a weak person with tissues soft enough for the germ
to penetrate into, it then slowly makes its way into the most delicate structures of the
lung cells. Every case of consumption is a bronchitis at the beginning, and if we can
give the sufferer a good supply of pure air we can save him from Pulmonary Phthisis:
if otherwise, we simply hasten his destruction. It is, I believe, not unknown to the
fairly educated class of our countrymen that Phthisis, when it secures a foothold in
a big family, attacks one member after another until the survivors quit the place and
retire to a hill station where the alir is wholesome. The slovenly habit of spitting on
the street, floor, courtyards, and walls of the room is an especial means of transmission
of the disease, but alas! habit is second nature and unless we can alter it by legislature
and education there is no immediate prospect of stopping it. One drop of sputum
contains a countless number of the microbes, which under favourable conditions retain
their vitality for a considerable length of time. Doctor Pearse, who has profitably
utilised his time in investigating the circumstances connected with the incidence of
Pulmonary Phthisis in Calcutta, gives the death rates during 1905 from which we find
that it was the highest— .

Amongst men in Ward no. 4 . . . . . (2°5 per thousand )
Amongst females in Ward no. 14 , . . . 50 ,, " )
Amongst Mahomedans in Ward no. 4 . (50 ,, » }
Amongst Hindus in Ward no. 5 . . . 137, ' )
Amongst Hindu males in Ward vo. 1 . . . (22 ,, ” )
Amongst females in Ward ro. 14 . . . . . . 48 , . }
Amongst Mahomedan males in Ward no. 14 , =, . . . 3R, " )
Amongst Mahomedan females in Ward no. 5 . . . . . (128, » )
Amongst Mahomedan females in Ward no. 4 . . . . . (75, ’ )

~ The collection of figures for sixteen years on the death-rate from Tuberculosis is
given below: —

186 . . e ...

. . . . . . 407
1877 . . . . . . . . . . . . . . 361
1578 . . . . . . . . . . . . . (0]
1879 . . . . . . . . . . . . . 299
1480 . N - . . o . . . . . . . 454
1881 . . « e . . . . . . . . . 482 .
1882 v . . . . . . . . . 4+2
1883 . IR . . . . . . 540
1884 . . . . . . . . . . . . . 525
1882 . . . . . . . . . . . . . . 516
188 . . . . . . . . . . . . .
1887 - - - - - L} - L} L - Zgg
1888 . . . . . . . . R . . . . . 572
1889 N . - . . . . . . . . . R 666
1890 . . . . . . . . . . . . 743
1891 . . . . R . . . . . . . 729

I do not think it would be of any value in collecting the records of the number of
deaths from tuberculous diseases for a further period of twenty years, for they are all
given in the municipal administration reports. To convince the public about the
steady progress of this terrible distemper I include further records of four years which
show the onward progress of Tuberculosis:— »

01 . . ... L Lo 1,064
1902 . . . . L L oL ... ... 130
w3« ... L L oL ... 1,880
o4 . . . . .. .. ... ... 1608

Since th‘e advent of the new century, Tuberculosis in its various forms is regularly
progressing in Calcutta and the number of deaths from Phthisis amongst the females
predominates over the death-rate amongst members of the opposite sex, as is shown in

.
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the corporation report of the Health Officer in dealing with the health of Wards nos. 5,
8, 10, 14, 19 and 20. Men living in Ward no. 4 are especially liable to diseases of the
respitatory tract and Phthisis alone.carries off a good number of them. It is for this
conference to decide what steps are to be taken to arrest its further development, but
hefore I ask the learned members to advise Government and other municipal bodies on
this point, I must place before them the factors, which to my mind seem to play an active
part in the dissemination of the disease. T have arranged these under several heads,
with a few general observations upon each of them.

The site of Calcutta and its disadvantages.—The site of Calcutta is a dead flat with
a slight inclination to the east and as such it does not allow efficient flushing of its
underground drainage except during the rains. The drainage system is not sufficiently
ventilated. The drainage is contrived for the carriage of sewage and rain water. The
pipes percolate and the sewers leak. Of the two principal defects, the one contaminates
the soil, the other the air., This is a factor which lowers the resisting power of the
people. The soil on which the city stands is a recent alluvium. The level of the sub-
soil water during the rains sometimes rises to its ground level. The soil is therefore
damp and as such favourable for the growth of disease germs. Most of the streets,
roads and lanes in the northern division of the town are narrow and lofty houses stand-
ing on either side of them obstruct perflation of air, and the access of the sun. Owing
to these structural defects of the city, the utility of the germicidal power of the sun-
light is lost to the people.

Residents of Calcutta.—Calcutta is inhabited by various communities of people,
each class separated from the other, by its peculiar habits, customs, rites, and mode of
living. All these conditions have their relative value in increasing or reducing their
susceptibility to diseases. Much has been done by the Corporation of Caleutta to irr-
prove the sanitary condition of the city; but more still remains to be done. There are
other structural defects of the town which will continue to be a menace to health and a
reproach to the sanitary authorities. Besides these structural evils of the town there
are other auxiliary defects, which, if allowed to remain in C:_xlcutta, xyl_ll act as so many
factors of the diseases of the respiratory organs, amongst which Phthisis occupies a pro-
mwinent place. The existence of mills and factories amidst the residential quarters 1s an
evil of no small magnitude. The cause of thé increased number of deaths from Phthisis
in Ward no. 4 is attributable to this source. I might mention that the smoke nuisance
in Caleutta is daily increaging. Every evening long before the sun sets, you will notice
a belt of a dark blue coloured smoke forming the boundary of the town, and as soon as
the sun goes down the horizon, the girdle or belt, whatever you may be pleased to
call it, begins to expand and converts itself into a regular canopy or shamiana, as if
intended to guard against the access of pure air. This canopy is made up of sm.oke;
presumably emanating from the chimneys of mills and from furnaces of blacksmiths
shops, ete. The smoke is not merely the product of combustion of coal or fuel, but
contains other deleterious substances also, which have their pernicious effect upon the
system of man and beast. The smoke does not possess any antiseptic property; but it is
an evil which should be forthwith removed. Tt penetrates into the air passages and
lung cells and renders them susceptible to the influence of various kinds of organic
diseases. Chronic Bronchitis, Phthisis and other diseases are frequently seen amongst
the people who live in the neighbourhood of mills. Soot can be seen in the pocket
handkerchiefs after they have been used. The visible mist is nothing else than parti-
cles of foreign matters floating in the air and these particles chiefly consist of dust and
smoke, horse refuse, ammonia and germs of various kn}ds. ch is necessary _for me to
explain how it affects health. A man breathing pure air obtains as he requires 2,164
grains of oxygen per hour, whilst an individual breathing bad air gets ahout 2,000
grains, the deficit is replaced by pernicious matters. If the air is loaded with impur-
ties, the lungs get clogged and their power of absorbing oxygen that is present in the air
is diminished. : .

' rs of Tuberculosis created by the people themselves.—We now come to consider
the g(clséss gWl]llich have been created lgfy the people themselves and for which they alonef;
are to blame. The erection of houses in total disregard of the fundamental rules 0)
hygiene; the collection of refuse inside of the courtyard; (ilos.e proximity of ttbe(-
rooms to privieskeeping the gullies and pits choked up with débris of orgz_ltm'c lxlgti.er(;
throwing excreta of infants and invalids into the already chocked up pits; spitting
recklessly everywhere and in every part of the house, are things which are detrimental
to the interest of health and favourable for the dissemination of Tuberculosis. 11I lz{n'e
often tried but failed to induce people to believe that there is much risk in collecting

refuse inside the house. _—

) mown - 1 e 1 of Tuberculosis,
ercrowding.—O% all the known factors conducive to the spreac Ta

nonéoize:g;gjfe;tgqs overcrowding. We have got our own aulestfor the 1bu11d111)1g };t‘ nle(;v

5 . | v i ight; e 1t said,

we have our own bye-laws to govern their height; but, to our shame be ; :

xli'(;ulizswie neone to regulate the dimension of rooms according to the number of theltr.loigu

pants. Neither have we got any. clause regulating the size of openltngshfolr; Vi'egtloaf H)lr;
° . v . ’.- . e

in relation to the size of rooms, nor the height of windows in relation to the heig o »
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rooms. A man who has visited Burra Bazar can write an essay on the subject of over-
crowding and its pernicious intluence upon health.

It must be elearly understood that a good room in a commodious house has its value
upon the health of its occupants. It has been stated before that Moslem women are more
susceptible to Tuberculosis than their men and the reason of this is that their purdah
system deprives them of the privilege of enjoying fresh air and keeps them constantly
cooped up in a room along with their children, whose number is sometimes very great.
1f a record of the standard of health of the inmates of overcrowded houses be kept, it
would invariably show that it is much below par, although the inmates may be well
ted and clad. Congested rooms and diseases of the lungs are linked together. The
increased rate of mortality in Ward no. 5 is chiefly, if not wholly, due to the construe-
tion of its buildings. The houses are lofty and their height generally exceeds four
times the width of the street. Being built back to back they do not admit free ventila-
tion. I have often seen and can easily demonstrate by example that the vitiated air of
an ill-ventilated house apart from its deleterious effect upon the health of 'its inmates
has got a demoralising effect upon their character.

Besides living in congested rooms Mahomedans have certain customs which favour
the spread of Tuberculosis amongst them. They dine together and even confirmed
phthisical patients are allowed to partake of food from the same dish. You can esti-
mate the amount of danger that emanates from this awkward practice. In Ward no. 5
most of the houses are old, rickety, aud_ damp, and are inhabited by colonies of people
who have migrated into Calcutta for trade or business. The houses built under the new
- regulation are not even good from a sanitary point of view, and their surroundings are
bad. One room of 10’ x 8’ x 10’ is made to accommodate from two to eight inmates; half
the floor space is taken up by furniture. People give better attention to the decoration
of the room than to their own comfort. A brief description of a room occupied by a
consumptive gentleman of means and position in life may not be wholly out of place.
The dimensions of his room were 107 x 8/ x 10/ with two windows and a door. The walls
were painted with water colour, the cornices, ceilings and corners were fantastically
painted with rich colours. More than two dozen pictures hung in rows on the walls.
Six to nine lanterns were placed in the room. A kerosine lamp with a chimney remain-
ed lit during the night. One small iron safe on stand and a big wooden chest occupied
- one side of the room. On another side there was a cot with a miniature charpoy under-
neath. Just over the wooden chest hung the frocks and sarries of the housewife. The
gentleman had six children. This is the pattern of room and decoration usually used
by Marwari gentlemen of means.

The poorer class of people occupy rooms with one window and a door to enter; half
of'the floor is used as a cooking place during the day, utensils are kept in one portion of
the room. 3y friend Major Dyson, the late Sanitary Commigsioner of Bengal, whilst
inspecting plague-stricken houses came across one,—a room whose dimensions were
12/ x 10/ x 10V and which had two doors and one window,—in which there were nine
inmates, two of whom were laid up with plague and one was suffering from Phthisis.
The description of a kutcha hut occupied by the poorer class of people with its number
of inmates is something horrible like that of the Black Hole of Calcutta. People dread
the admission of fresh air during the night, carefully closing windows and door, and
they never forget to plug the small openings caused by broken panels of doors and
windows with Tugs and cotton. Those who have advised them to give up this suicidal
practice of preventing access of air have incurred the censure of these foolish people.
So far I have spoken about the causative factors of the disease. 1 would now shortly
bring to your notice the part played by foodstuffs in propagating and disseminating
Tuberculosis.  Of all food-stuffs supplied to the people of the city, none is charged so
much with introducing Tuberculosis into their families as milk, and I will confine my
remarks to it alone.

Milk which is essentially necessary for the support of man in all stages of life has
become so dear that people of limited means can ill afford to buy it. Only those who
have moderate means can do so. In Calcutta the bulk of the milk supply comes from
villages outside the jurisdiction of the corporation and its quality can never be guaran-
teed. It is often contaminated with germs of disease. That milk brings Tuberculosis
is a settled fact and no argument is necessary to establish it. There is no special
arrangement for isolating a tubercular cow from the herd and the quality of milk is
only judged by the lactometer. In the laboratory of the corporation the analyst con-
ducts bacteriological examinatiors, and prosecutes the vendors who deal in contaminat-
ed milk. Fines and prosecutions have no deterrent effect upon the offenders. The law

is- on their side. If the vendor chooses to evade punishment he can easily do so by’

attaching to a doubtful sample a label with the words ‘‘ mixed milk ”” written in English.
The danger arising from this source can be better imagined than described. The intelli-
gent class of people say that boiling kills all germs and they need not therefore be afraid

of milk. 'We fully appreciate the force of their argument; but what will be the fate of .

those who take milk in its unboiled state? And the number of such persons is not small.
Milk before it is boiled and put into the can is kept for some time in a.bowl where flies

. knows.
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have free access and these cairy the germs of Tuberculosis from the unboiled milk to
other foodstuils kept ready for use. Leaving out of the question the care of a cow
with discase of the udder supposed to be due to tubercular bacillus, the milker himself
may suffer from Tuberculosis. In a big dairy farm consisting of 150 cows with a
pretty large establishment and under competent supervision, out of six milkers one was
found to be suffering from Phthisis. We see every day in Calcutta that in the transit
of milk from the dairies to the stall the dealers invariably place straws in the recepta-
cles to prevent splashing and in these receptacles float hundreds of dead flies and live
flies swarm over them. Vendors who sell prepared foodstuffs may suffer from Phthisis
and contaminate them. It has often been found that a consumptive patient after par-
taking of half the contents of a cup of sago or soojee passes it to the little folks who flock
round him. It might be incidentally mentioned that agriculturists, who spend their
days and nights in open fields, are less liable to Phthisis. Tubercular discases of bones, .
glands, kidneys, peritoneum and intestines are almost unknown to them.

I would now hasten to consider the means by which we can arrest the dissemina-
tion of Tuberculosis and ultimately stamp it out altogetlter from our city. Nothing
would answer our purpose better than to radically remove the structural defects of the
cily, and this we could not possibly do better than by opening out broad streets, by
demolishing old rickety houses, by changing the existing regulations for the erection
of new houses,.and so bringing them in conformity with the rules of hygiene. It is also
desirable that the rooms should be made according to the number of inmates they are
intended to accommodate; that the size and number of windows should be determined
Ly the dimension of the rooms whose minimum height should be 13 feet. It is also
necessary to see that sufficient space be left on all sides of the house to ensure free ven-
tilation. The erection of houses and the materials used in constructing them should be
frequently examined by reliable experts and the arrangement of drainage and sewerage
be left in the hands of sanitary experts. Special arrangement should be made for the
better housing of the poor industrious classes, on whose health depends the well-being of
a city. The present method of reclaiming bustee is bad and the process of clearing out
bustee without making provision for the ousted people is wrong in principle. Closed
huts harbour Tuberculosis and their inmates are soon affected by it. It is hardly
necessary to say that these bustee people form the bulk of the menial establishment of
respectable houses and if any of the menials contract tubercular disease, there is every
likelihood of the germ being carried to the inmates of the house they serve in. When
plague broke out 1n Ward no. 5 the question of cleansing the bustees was pushed for-
ward by the commissioners; but beyond making some spasmodic efforts during panic,
nothing of a radical nature was done. The time has come when further delay in carry-
ing out the improvement work will be detrimental to the interests of the people and the
city they live in. Objections will be raised by wealthy class of men whose interest will
be affected, but private convenience must give way to public good. We have reason to
hope that with the opening out of broad streets and demolition of houses unfit for
human habitation and the removal of overcrowding further spread of Tuberculosis
will be arrested. The importance of a separate hospital for the treatment of Pulmon-
arv Phthisis and other tubercular diseases can never be over-rated. The idea of treat-
ing these cases along with other diseases is itself bad. It is unwise and culpable to
expose the other inmates of a public charitable hospital to the influence of this terrible
disorder of the human frame. It is high time to think of a separate hospital, the
number of tubercular cases is fast multiplying and the question of erection of a suitable

“hospital for the reception of phthisical patients has become imperative. But where are

the funds to come from? We cannot reasonably ask Government to take the burden of
expense on its own shoulders. We want the hearty co-operation of all intelligent and
well-to-do classes of people to create a suitable fund by raising subscriptions from
amongst themselves to give immediate effect to this most laudable scheme. The insti-
tution must be large enough to accommodate at least five hundred patients and it should
stand on a suitable site. There ought to be a sanatorium for the benefit of the middle
class of people, who for want of means cannot easily go to a hill station, or to Puri, so
that they may derive the benefit of change and open air treatment whiclh is of great
value to patients suffering from the incipient stage of Phthisis. There was a proposal
to this effect and a committee was appointed; but why it did not develop further nobody
At the instance of Maharaj Dhiraj of Burdwan a scheme was framed, a suit-
able site was selected, and plans and estimates of buildings were made out. The idea
was, however, finally abandoned. The question may, if possible, be re-opened and steps
taken to advance it. o
For these reasons T trust that local Governments will take steps to alter the existing
laws relating to the building of residential houses and thesale of adulterated foodstuffs
and to put a stop to the practice of spitting on the streets by making it penal under the

Nuisance Act. _ '
KAILAS CHUNDER BOSE, C.I.E., LM.S,
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AFPENDIX 22.

EPIDEMIC DROPSY.

In inviting discussion on this humble paper of mine, I might with your permission
mention that the recent outbreak of Epidemic Dropsy in and around Calcutta has given
an impetus to the minds of professional men to work out its 'causative factors, and
thus to provide themselves with means to ward off its further inroads. In my short paper
I have tried to refer in one place to the various hvpotheses and their relative value
in the causation of the disease. In discussing the paper I need only place before you
the points which tend to show that the conclusions hitherto arrived at, are not sufficient,
and further investigations are necessary to elucidate the truth. I do net like to take
up your valuable time by discussing questions which relate to the nomenclature of the
disease, for they are at present involved in complications, but it is reasonably hoped,
however, as I have said in my paper, that sooner or later the question will be finally
settled, and the two diseases, Epidemic Dropsy and Beri Beri, will be included under one
head. Attempts have been made to bring it under the heads of exanthemata, malarious
fever, angeoneurotic cedema and other diseases. It has also been suggested that the
disease is due to a peculiar condition of the nerves produced by the consumption of
polished rice devoid of its phosphorous element. The reasons for our not being able to
adopt the views of the workers have been given in my paper. To finally settle the dis-
pute on this point of nomenclature is my apology for inviting further discussions. Re-
garding the etiology of the disease the learned workers have not yet been able to decide
the point. Of all arguments urged in favour of the theory that foodstuffs play a con-
siderable part in the production of Epidemic Dropsy, none has been threshed out with
. so much force as the plea of consumption of polished or decorticated rice raised by Dr.
Craig, the learned specialist appointed by Government to investigate the cause of the
disease. The value of the rice théory is greatly depreciated if not altogether lost by the
fect of Dr. Craig’s not being able to give us a complete list of articles which form the
food of the Indians. The allegations of the immunity of the Marwaris from the disease
is not correect. They badly suffered from the disease during the epidemic of 1888. In
discussing the theory of mustard oil as a causative factor of the disease I might mention
that the remarkable coincidence of the discontinuance of the oil and improvement of
symptoms should be taken into consideration. To decide the question of the disease
being of microbic origin requires further research on the subject, and I do not wish to
court discussion on this head but crave permission to mention that a medical gentleman,
who, whilst operating upon a patient suffering from Epidemic Dropsy, inoculated himself
by puncturing his finger an(F contracted the disease. I would now beg to discuss the
question of the disease being due to changes in the character of the soil produced by the
meteorological phenomena attended with heavy rainfall. I submit this argument on
the basis of fact mentioned in my paper. I also submit for the consideration of this learn-
ed conference that the disease has its own cycle which comes once every ten years, and
this I think and I believe I bave been able to prove by facts given in my notes. I do
not like to encroach upon your time by raising points which have been thoroughly
discussed elsewhere,
' Epidemic Dropsy or Beri Bert.

In spite of the massive literature on the subject of so-called Epidemic Dropsy,
there is still some room left for further discussion on the nosological and etiological
aspects of the disease. The profession and the public are alike interested in the finding
out of the causative factors of Epidemic Dropsy, which, when it breaks out in an
epidemic form, not only exhausts the health and wealth of the sufferers, but permanently
makes them invalids. The new distemper, strictly speaking, is an evil of the State,
since it seriously tells upon its resources; a large number of its ministerial officers enter
into the sick list, the wage-earning capacity of the industrious classes of its people is
reduced to a material extent and poverty stares them in the face. 'We cannot definitely
say when the disease first paid its visit to Calcutta, for the ancient records of Govern-
ment hospitals and the reports of the Health Officer are silent upon this point. It 1s
also difficult to ascertain whether it first invaded the metropolis of the British Indian
Empire and then spread into the suburbs, or if it migrated into Calcutta from other
centres of the country. We do not know whether before the year 1877 our predecessors
used to return these diseases under the heads of Morbus Bright, Morbus Cordis, or
general anasarca. To Dr. Norman Chevers is, however, due the credit of first differenti-
ating the disease from the group of dropsical diseases which abounded in Caleutta, but
the honour of throwing additional light on the subject was reserved for Colonel Kenneth
McLeod, who in the year 1888 came forward to lift up the veil which had hitherto con-
cealed the foe from our sight and thus caused an impetus which has since stirred up the

distemper and we we

o ALL-INDIA SANITARY CONFERENCE. 139

medical profession to strive liard to know the various phases of the disease. Regardicg
1ts nomenclature opinions are divided. One school emphatically holds that it is Lpi-
dewic Dz‘opsx, altogethier a new discase, whilst another deliberately maintains that it is
the true Beri Beri of Ceylon, China and Japan, By the united efiorts of learned
scientists and clinicians we have been able to glean some knowledge of the characteristic
features of the disease and we may now reasonably hope that before long we shall be
able to come to a definite conclusion. The question now before us is whether the two
schools have made up their differences or are still at variance; if they are not agreeable
to each other, the functions of the Conference should be to settle the difference, for no
real good could come out of such unprofitable disputes. We cannot possibly expect a
correct return of the vital statistics of a city, unless we can put its prevailing diseases
under their respective heads. The line of demarcation between Epidemic Dropsy and
Beri Beri as at present pointed out by the scientists is too narrow, and reasonable fear
Is entertained that in course of time it will be obliterated and the two diseases will be
included under one head, As it is not in the province of this Conference to open dis-
cussions on the pathology of a disease, I dare not take up its time by dwelling upon it.
It 1s necessary that to finally settle the question of nosology I must mention a few
salient points on which the scientists based their arguments in reccnimending it for a
separate place in the nomenclature of diseases. Colonel K. McLeod, who paid special
attention to the study of the various phases of this distemper, speaks from his wide
experience that it is a kind of exanthemata. Sir Patrick Manson, the highest authority
on tropical diseases, holds the same view, but his description of the character of the rash
was different from the description given by Colonel McLeod. Professor Rogers, another
keen observer, was, it seems, also led to helieve that it was a kind of eruptive fever.
The views expressed by these respective authorities, far from being one, tend to com-
plicate matters and throw doubt upon the correctness of their inferences; besides, in the
majority of cases the rash was conspicuous by its absence. It is I believe universally
adwmitted that an eruptive fever has got a distinet period of incubation, a definite course
to run, and has one uniform method of termination; the temperature is always high at
the commencement and takes a downward course on the appearance of the rash and
gradually comes down to its normal level. Any breach in its characteristic features is
an anomaly which it should be the endeavour of the learned observers to remove by
further investigation and reseach. Professor Rogers’ observation on the character of
the fever in Epidemic Dropsy was not supported by other Indian clinicians. The
majority of cases had little or ne fever. It was only when the sufferers had other com-
plications the temperature had its upward tendency. The theory of exanthemata, I fear,
has not been satisfactorily proved. Next to the theory of exanthemata comes the theory
of angeoneurotic cedema preferred by the Hon’ble Surgeon-General Lukis, and the argu-
ments urged by him in its favour seem to be too strong to be refuted, but before it can
be finally adopted the medical profession has a right to enquire whether such extensive
swelling of the skin can be eftected by such pathological conditions or it may be due to
other factors which have not yet been definitely known. Any agent causing vasomotor
paresis could be credited with the production of dropsy. In angeoneurotic edema the
swelling is always circumscribed and transitory in character. The circumscribed swollen
patches follow no definite course, they come and go away at will. The swelling is well
defined by a slightly raised border; one attack is followed by another. The swelling is
usually red. Gastric disorders account for the skin changes. Adults are less liable to
this complication. Angeoneurotic cedema is often comphcate(L with inflammation of
serous membranes, a grave form of evil not rare in cases of Epidemic Dropsy. Thez
majority of the learned workers in the field have laid great empl:lz_ms (t)n :}119_ exrl'stence ot
patellar reflexes and on the absence of ataxic gait, whwh,_:_1(3]0301“.1111{;,’P tO 1lelr i)lews,t?;ﬁ
symptoms which at once distinguish this disease from {3&1;1‘ etu-’ﬁvu Zrosfer?t Si??"xlﬁes
will demonstrate the fallacy of the argument. In nea;n;(rl :s'elIl ':10 n?) tPer io -intrO(]‘l;Cé

i Beri we may expect to find these two things, ‘ '
;fzxtllslsil)gv in discusZingpthe nosology of the discase, I would simply satisfy myself by

i f ataxic gait are often met
» that absence of patellar refleses and the presence of ataxic gait . m

ix?i}’,cl;)éintczses of 'Epidenfic Dropsy. I might with your permission mention )that “hfu
the disease broke out amongst the inmates of the Alipore Reformatory, Dr. Pearse, the
learned Health Officer of Caleutta, and myself went to the spot to study the phases of the
st re surprised to find that nearly two-thirds Ofdﬂlﬁ en;nr(el; numbtelilof
i ( ‘istic gait of Bert Beri and they had no patellar
laced before us had the characteristic gait of . o patella

ggg;exnts gozif)?lel Brown, Civil Surgeon of the 24-Parganas, kindly offered us every faci-

lity for the study of the character of the
theory of Plasmodium Malaria playing

disorder. The next point of importance is the
a considerable part in the production of the

i ‘ i sliphtest degree support it. From
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stop itp The theory of the disease being of microbic origin has been started by some lea
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ing men of the profession, but the mere fact of the bacteriologist’s inability to dis-
cover the special bacilli is no reasen to infer that Epidemic Dropsy is hot a bacillary
disease. To help the Conference with material to work upon this point, I might mention
that an Indian surgeon of established reputation whilst removing a bleeding angioma
from the person of a patient sufféring from Epidemic Dropsy had accidentally punctured
his finger with the point of the needle, he took no special notice of it, On the third day
he manifested unmistakable symptoms of the disease and is still suffering from its sequel.
If we count from the moment of the accident to the development of the symptoms we
could roughly estimate the period of incubation to be 48 hours. In connection with
the estimation of the incubative stage I might mention the case of a warder who was
transferred from Buxar Jail.to the Calcutta Reformatory. He lived one night with the
sick inmates of the Reformatory and the next morning he showed symptoms of the

disease. On analysing the facts collected from the report of the various workers on this

subject it is difficult to find out in what characteristics of symptomatology Epidemic
Dropsy differs from Beri Beri of China and Japan. It would be unwise to suppress the
fact that during the last epidemic we had complications which were never seen before,
such as hemorrhage in the retina, iriodochoroiditis, iritis, glaucoma and other diseases
of the delicate structures of the eye. These complications were not known to the writers
on Beri Beri. I am constrained to say that the name Epidemic Dropsy has been
hurriedly coined to meet einergencies; it is a misnomer. It is the Beri Beri which has
under peculiar conditions undergone change in type during epidemic. This is my
humble view, but it should be the function of the Conference presently to settle the dis-
pute, which, if prolonged, will surely give rise to unprofitable discussion and leave the
problem unsolved. Leaving the consideration of the question of nomenclature to the
sénse of the Conference we now come to consider the causative factors of the disease, and
here again we meet with difficulties which we the practitioners have not yet been able
to tide over nor do we find any ready means to do so. Since 1877 the disease has visited
Caleutta ‘and its suburbs altogether four times and each time it has put a new garment
upon it. The recent outbreak of Epidemic Dropsy has caused a regular panic in the
minds of the people and the medical practitioners of the town. Various hypctheses have
been formulated and the conclusions arrived at, far from being satisfaciory, do not
compensate for the labeur spent on them. The fact of its always preferring the rainy
season leads to the suspicion that it may be due to the dampness of the soil, or to some
alteration in the normal level of its sub-soil water, or to some special deviation in the
barometric pressure or in the thermometric readings. The collection of meteorological
notations of the epidemic years and .collection of similar reports from other centres
of the country where the disease is prevalent, can only help us in coming to a definite
conclusion on this point. I have collected the reports of the meteorological observa-
tions for the years 1877, 1878, 1879, which covered the period of its first outbreak,
the record of the year 1888, the time of its second invasion; of 1901, the period when
it paid a flying visit to Calcutta, and of 1908-10, the lengthy duration of its direst
outbreak. In studying the report we find that barometric and thermometric readings
of the epidemic years were almost uniform. Let me now place before you the amount
of rainfall of the epidemic years of Calcutta and of the condition of the sub-soil water
and its level and you will find that barometric and thermometric readings of the epi-
~demic years were almost uniform. If we take into serious consideration these meteoro-
logical conditions plus the character and nature of the sub-soil water of Calcutta and the
liability to its contamination by sewage matter, we would find that the causative factors
of the disease were imbedded in the soil of Calcutta, As I cannot reasonably include my
name with those of the workers in the field of investigation, I cannot possibly do more
than simply place before you material, for further consideration. From the meteoro-
logical records collected through the kind help of Dr. Pearse and his worthy assistant
Dr. Mazumdar, D.P.H,, as given below, we may not be wrong in concluding that the
meteorological conditions were peculiarly favourable for the outbreak of diseases. It is
a matter of regret that T have not been able to collect the meteorological reports of other
places where the disease was equally prevalent, and compare them with our own records
to enable us to draw final inferences. I must candidly confess that in the absence of a
complete report on the subject the value of the theory of the soil playing an active part
n the causation of Epidemic Dropsy is greatly reduced; but there is not the slightest
shadow of a doubt that it has got its share in the productian of the disease. Even if we
fail to give our final decision on the point, there is no reason why further investigation
on this line should not be carried out. I humbly think and believe that these telluric
conditions rendered the soil peculiarly favourable for the reception of the disease, and
so long as they are not removed by sanitary improvement or by nature herself the
disease will continue to pay its periodical visit. In Caleutta the disease is most pre-
valent in those wards where the Indians live and where the light of the sun has to
struggle to peep into the rooms of the people. Indian gentlemen, who have not much
altered their habits but live in the southern division of the town, did not at all suffer
from the disease. Instances are not wanting to show that patients made wonderful im-
provement by going to a drier place and suffered from relapse on their return to Caleutta.
The Conference is particularly requested not to lose sight of this important fact. The
drainage-of Calcutta, which for more reasons than one is not perfect; the lotty houses

- fortunately they escaped. I
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in Indian quarters and their peculiar construction are undoubtedly points for our serious
consideration. Before I dismiss the subject of meteorology and the condition of the
soil, I would beg leave to point out that outbreaks of Epidemic Dropsy have invariably
followed a heavy rainfall. I would here cite the year 1908. In this year the rainfall
was unusually great. Likewise the rainfall during other epidemic years was great.
Besides in the year immediately preceding the year of the last epidemic, Calcutta was
submerged under water for more than 24 hours and jolly-boats were seen plying in the
streets of Caleutta, Next to the question of soil we come to the question of food of the
people, on which much greater stress was laid by former workers. = As the list of articles
which constitute the principal diet of the Indian gentry and the mass has been elabor-
ately given by the various writers on the subject, I need not take up the very valuable
time of the Conference by enumerating them here. I would simply make a feeble
attempt to fill up the omissions which I doubt not must have been inadvertently made
by the writers, most of whom were Europeans and as such had to depend a good deal
upon information supplied by their Indian friends. In his very interesting report
Major® Greig, the learned specialist appointed by Government to investigate into
the causative factors of the disease as far as was possible during the short time at
his disposal (for he was appointed when the disease had exhausted all its virulence
and was on its decline), gives a list in which he inadvertently omits to mention that
fish and milk are invariably consumed by the Bengalis. Meat and eggs are also
freely used by the middle and wealthy classes of the people who were specially selected
as victims of Epidemic Dropsy during the recent epidemic. From time immemorial the
majority of the Bengali gentlemen used hand-made chapaties for their evening meal. In
the most ancient records of the hospitals you will find mention of this habit. The defi-
ciency of phosphorous elements of folished rice was amply compensated by the condi-
ments they used with their staple foed. It is not the place to mention what was the
chemical composition of the green vegetables most commonly used by the Bengalis.
Suffice it to say that the list of articles which constitute the food of the Indians as
given by the specialist was not complete. The Mahomedans who had a different scale
of diet were not immune from the disease. The Marwaris, though fortunately they
escaped during the last epidemic, suffered severely from it during 1888 when the disease
was mostly confined to their quarter. There were also few cases amongst them during
1901 when, as I have said before, Epidemic Dropsy only paid a flying visit to Calcutta.
It would be not out of place to mention that in a family consi§tmg of five members,
four were seriously laid up with the disease, and of them two died. These cases were
seen by the then Health Officer of Calcutta. The mere fact of the absence of Epidemic
Dropsy amongst the Marwaris during the epidemic of 1909 is no reason to infer that
as a class they were exempt from the disease. From the fransactions of the Calcutta
Medical Society, an institution organised by the efforts of Lieutenant-Colonel McLeod
and other learned professors of the Medical College, you would find that in a short
paper read by me under the head of Acute (Edema I had to mention amongst other
things that Epidemic Dropsy had broken out in Burra Bazar and I had to treat several
cases amongst the Marwaris. As it is an important matter, I may be pardoned if T
reproduce what I then said at that meeting, and in doing this I must not take more
than a couple of minutes of your valuable time, :

“ Within the short space of two months, I have seen thirty cases in and around
Burra Bazar. The peculiarity I have observed in this disease is that the cedema com-
mences from the dorsum of the feet without exciting any anxiety in the mind of the
patient; the swelling gradually rises upwards and attacks the whole limb. It is now
that the patient’s attention is drawn towards his 1_1mbs; his general hez}lth f.alls; h}s
appetite 1s lost; his urine becomes scanty; there is fever towards evening; insomnia
and burning of the hands and feet with constipation of the bowels, and sometimes,
though not in every case, vomiting during morning. The duration of the disease 1s
from three weeks to as many months. Bronchitis is a common complication of this

disorder, and in some cases diarrheea or dysentery supervenes during the stage of con-
valescence.

¢ MThose cases, where diarrheea sets in early, do well invariably. I have not seen a
single case prove fatal by this disease. Only one out of thirty cases died and here
pneumonia was the cause of death. People, who live in confined rooms, suffer longer
than those who live in well-ventilated houses. This year the disease is confined ’;o
Section G of the town of Caleutta, In mno. 53, Cotton Street, Burra Bazar, it ma(ﬁ
its first appearance, In this house a family consisting of six members were a

" affected with the disease. In mo. 16, Mullick Street, a family of four members were

with the disease. The husband first noticed that he could mnot put on

ﬂ?sx Zh%i?ilfﬁ(lll the same amount of ease as he used to do before, It made him anmou;
and in the course of a week his feet assumed double their usu_al size; he had feve.xii an

was soon confined to his bed. His wife, who attended upon him, was next taken 1 a_nill
likewise the children. A gentleman who came to visit him got the disease; he ]?pcupltet
m in Hanspooker Lane. This man had his wife and a child living with him, bu

orbn n no, 55, Banstolla Street, Sewbux Sereka, a gentleman of

"was nest taken ill, his wife and her brother, together

considerable wealth and fortune, d

H i
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with the other members and menial servants, were all confined to bed. The number of
patients in the family I counted was more than a dozen. In premises no. 49, Cotton
Street, 15 out of 30 members of a mess were laid up with this disorder, and I am told by
an inmate of the house that they are still suffering- under it.”

From the report just placed before you, you would find that the Marwaris whose
diet materially differs from the diet of the Bengalis were not exempted from the opera-
tion of the disease, Rice has been ungenerously accused of producing the disease. I
do not dispute that it is a factor of weakness amongst the race of people who consume it,
but that it is not a factor of Epidemic Dropsy can be easily proved by the fact that the
people of Bengal have been using rice ever since the creafion of the world and they
never suffered before from Epidemic Dropsy. Another fact which I might with your
permission niention is that the epidemic is now over, but the habit of rice taking is not
changed, the quality of rice has not been improved, but the people do not suffer from
the disease. 1f the rice theory is still held by the members of this Conference it will
enable them to link the Epidemic Dropsy and Beri Beri together and discontinue to call
it by another name; beyond this the rice theory has got no intrinsic value of its own.

Adulterated mustard oil has been held as a factor of the disease and the discussions
on this point hiave not yet been finally closed. I do not think it would be wise to com-
ment upon them at this stage. Dr. Satya Saran Mitra, who has made Epidemic Dropsy
a special subject of study and whose excellent papers on the clinical phases of the disease
form a complete literature on the subject, has by facts and figures been able to make
out a case against mustard oil. He has been well supported by Dr. Satyendra Nath
Sen, Assistant Chemical Examiner to the Government of Bengal, and Dr. B, M. Chakra-
burty, B.A., L.)LS., also of the Chemical Laboratory, Medical College, who have very
reasonably kept the discussion open. Rai Bahadur Chooni Lal Bose, Additional Chemi-
cal Examiner to the Government of Bengal, was strongly opposed to the theory. Dr.
J. N. Dutt, the learned and veteran analyst of the Calcutta Corporation, has shown by
facts and figures taken from the analytic work dome in his laboratory that much need-
less anxiety was felt by the people and there was no foundation of truth in the report
that mustard oil was adulterated with mineral oil. It is not my intention to bring this
controversial point before the learned assembly, for it has been discussed and published
in the transactions of the Calcutta Medical Club. I do not criticise the theory of
mustard oil, but simply submit for the information of the léarned members that the
Health Department took the matter up in right earnest at a time when the dealers them-
selves were convinced of their folly and discontinued mixing mineral oil with mustard
oil. T remember a petty dealer saying that he had dearly paid the penalty by introduc-
ing this disease into his family and he swore he would never do it again. Whatever may
be said against the theory of mustard oil playing a part in the causation of Epidemic
Dropsy, it cannot be denied that there was a remarkable coincidence between the dis-
continuance of the oil ‘and the improvement of systems. Dr. Satyendra Nath Sen has
been able to demonstrate it by facts and incidents mentioned in his interesting paper
on Epidemic Dropsy. As it is not my intention to ‘write an essay on the etiology of
Epidemic Dropsy I need not do.more than place the facts before you for discussion in
the hope that we may come to a final conclusion. Sir Patrick Manson in his instructive

paper on Epidemic Dropsy has said that medical men were not affected by the disease.”

I wish I could agree with him, but unfortunately the experience of the last epidemic
has taught a different lesson. A fairly large number of medical practitioners became
victims and ‘one young Assistant Surgeon with a bright future before him was so far
run down that he had {o retire on pension at the age of 32.

. On analysing the arguments placed before the profession by the scientists and
clinicians who made Epidemic Dropsy a special subject of study, we find that the
workers are not unanimous in their finding and further research is necessary to elucidate
the truth. I must candidly confess that I have not been able to form any decided
opinion as to the identity of disease; I'still hold that it is the Beri Beri of Ceylon, China
and Japan and the discrepancies mentioned by the keen observers are mere anomalous
phases of the disease. It is, in my humble opinion, a disease of the soil, which under
certain meteorological conditions undergoes certain physical changes, which, when they
reach a climax, produce the disease. In support of this theory I might mention that the
people affected by the disease improved their condition to a material extent by leaving
the contaminated area, but were destined to suffer from relapse on their return.

. 'However much we may differ in our views regarding the nomenclature of the disease,

. we must all admit that we are unanimous in holding that it is an epidemic disease, If
we look at the chart as prepared by the learned Health Officer of Calcutta we shall ‘find
that it follows the usual course of an epidemic disease; its curve at the beginning is
low, and then by leaps-and bounds it goes high and remains so, till the disease has
exhausted all its virulence and then slowly and gradually descends with the decline of
the epidemic. It has got a definite cycle of ‘its own which comes once 'in every ten years
and this T humbly venture to establish by facts taken from Medical Gazette and other
authentic and absolutely reliable sources. The first outbreak of the disease was in
11877-78, the seconid -1887-88 and 1898-1901, the fourth was in 1908-09. “About ‘the first
we have got ‘positive evidence from the reports of hospitals; the second has, I trust, been
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satisfactorily proved from the records of transactions of the Calcutta Medical Society.
I regret that I have not been able to show from any published record the existence of
Epidemic Dropsy of 1898, but if my memory serves me aright, I remember seeing a few
cases amongst the Mahomedans of Amratolla that year. Its existence in 1901 has been
amply proved from the wrilings of the various workers as well as from the Indian
Medical Gazette; the fourth and the last was in 1908-09. From the record just placed
before the learned assembly it would be found that Epidemic Dropsy has got a cyéle of
ten years. As an epidemic disease it is preventable and we may reasonably hope to be
able to make it a thing of the past, but to achieve success we require the help of Govern-
ment and the hearty co-operation of the people. It is true that the sanitarian has not
always been able to trace out successfully the source of all epidemic diseases, but he must
do everything to arrest their spread by enforcing rigidly the bye-laws which vest him
with power to look to the sanitation of the town where 1t breaks out and to the supply
of its foodstuffs. I trust I may be pardoned for once more repeating that Epidemic
Dropsy has its close relation with the soil and other meteorological conditions of a town,
city or village, where it pays its visit. In Calcutta the epidemic has always broken out
in the year in which the amount of rainfall was heavy and the level of the sub-soil water
was less than 5 feet. The drainage system of Calcutta, far from being perfect, has often
been found leaky and the danger arising from this source could be hetter imagined than
described. To enable the Conference to satisfactorily trace the causative factors of the
disease, I have collected the meteorological reports which I beg to append here in the
hope that they may be of some use to the learned members of the Conference in ascer-
taining the etiology of a disease which has proved itself a powerful enemy of a prospe:-
ous city. I thank you for your patience and apologise for the meagreness of my paper.

EAILAS CHUNDER BOSE, C.I.E., L.M.S.

Sub-soil water.

(1) Trial well no. 1.
At Ellenborough Course.
Date of collection, 18th May 1892.

Analysis— [ ,
Total solid . 7 . T LN . . . . 765 per 100,000
Fixed ,, . . . . . . .. . 675 ' -
Chlorine . . . . . . . . . . .4 » '
Free NH;. . . . . . . . . . . 0'0525 " "
Albuminoid NH, Coe e O £ 1 £1 S

(2) No. 2 well near Dufferin’s statue.

Date of collection, 18th May 1892.

Analysis— N . . _
Total solids e 0T T . . « . 45 per 106,000
Fited  « -+ e e e e e . L8 w
Chlorine . . . . . . . 76 oo

Free NH, O I e . e . 0088,
Albumineid NH, Tk « e . . . . . 0033,
(3) Trial well at Canning Street. ‘
Date of collection, 20th July 1832. e
Depth of water from surface, 5 feet.
Depth of water (in the well), 6 feet 9 inches.

‘Analytical Report—
Colourless and slightly turbid.
Odourless alkaline,
No smell of HS,
Total solids . . . . . . . . . . A7 per 100,000

Fixed 9 . . . . . . . . . . 34 » ”
Free NH, . . » . . . '. . . . 00025 ”» .

A H . . 0'01 7 ’”
lb i 'ui \ k] [ . . . . - L3 »
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'(4) Trial well at Emambag Lane.
Depth of water from surface, 7 feet 3 inches.
Temperature of water 28° C.
Date of collection, 20th July 1892.
Physical character— ,
Colourless and slightly opaque.
Alkaline.
No smell of HS,, odourless.
Total solids . . . . . . . . . . 30 per 100,000

Fixed ,, e e ey s A
Chlorine . . . . . . . . . . . 32 P
Free NH3 . . . . . . . . . . . 00105 ,, ”
Albumineid NH, . . . . . . . . . oo .
Total N.-E. | Total S.-W,
mensoon. mMonseon.
Year. December May to Total. ReMaRKS.
to April. | November.
1877 . . . . . P 5250 ?
178 . . . . . 6'85 5355 6040
1879 . . . s . 072 4289 43'61
1880 . . . . . 582 6390 7072
1881 . . . . 567 €380 6947
1882 . . . . . 4:68 €186 66-44
1883 . . . . . 6:64 - 43440 5004
1884 . . . . . 4-29 6086 65°16
1885 . . . . . 411 6172 65-83
1886 . . . . . 462 6157 66-09
1887 . . . . 563 5244 © 5807
1888 . . 880 6001 | = 6971 | Epidemic year.
1889 . . . 485 5269 5744
1890 . . . . 213 5915 61-28
1891 . . . . . 542 4154 - 4696
1892 . . . . . 1-69 4498 46-67
1893 . . e o . 702 7821 8528
1894 . o« . . 522 43:36 4858
1895 . . . . 2:04 . 3742 39-46
1896 . . . 025 5297 53:22
1897 . . . . 383 5450 §8-33
1898 . . . . 1-40 5812 59:562
1899 . . . . . 303 68-92 71-95 '
1900 . . . . . 362 8565 89-27 | Epidemic year.
1901 . . . . . 476 6528 7004
1902 . . . . 762 5400 6162
1903 . . . . 399 5081 54-80
1904 . . . . 633 57-67 6400
1905 . . . . . 1102 6874 69:76
1906 . . . . . 11-85 4534 57°19
1907 . . . . . 7:06 4775 5481
1908 . . o . 160 7970 81:30 - | Epidemic yesr.
1909 . . . . . 6-05 6552 . 71-57 ’
1910 . . . ; . 464 5124 - 5588

. From the schedule appended herewith we find that the amount of rainfall in the epidemic year or the year
immediately preceding it has been pretty high ; the surface level of Caleutta is 207 and the level of its sub-soil
water is 15" 5".  During heavy rains and floods it sometimes becomes 165.

. KAILAS CHUNDER BOSE, C.I.E., LS.
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APPENDIX 23.

EDUCATION AND PUBLIC HEALTH.

In several of the papers submitted to the Conference stress has as usual been laid
upon the difficulty of carrying out measures for the improvement of public health in
India in face of the apathy and ignorance of the great mass of the people,

It is generally admitted that this ignorance is the great bar to sanitary progress,
but no one suggested to the Conference the desirability of measures being adopted for
surmounting the difficulty. Apathy and ignorance in the matter of public health are
practically one and the same and therefore the same remedy applies to both and that
remedy manifestly is education. It is hardly fair to blame an absolutely illiterate man
for being apathetic and ignorant concerning matters which he has never heard of or
which, if he has heard of, he has been incapable of understanding.

Education concerns the sanitarian probably more than any other administrator in
this country, but it is surprising that at the Conference no reference has been made to
Mr. Gokhale’s Elementary Education Bill and no stress has been laid upon the urgent
necessity for the spread of elementary education, The President alone remarked: ‘1
believe with all my heart in the slow but sure results of education, the forerunner of
sanitation.”’

I believe that the sole reason why the Conference refrained from urging the question
of education is that the members are of opinion that the subject had better be left to those
directly responsible for education, but it would surely be a stimulus to the Educaticnal
Department if the Conference declared in unmistakable terms its belief in the depend-
ence of sanitary progress upon education.

Whilst acting ‘as Health Officer of the city of Madras, I was able to demonstrate
that the sanitarian may with advantage invade the domain of the educationalist with-
out being regarded as an intruder, and it is to the excellent results likely to accrue from
the co-operation of the two departments in Madras city that I would invite attention.

The Madras Corporation is now engaged upon the carrying out of schemes for pro-
viding the city with a pure and abundant water-supply and with a complete sewerage
system., These schemes have been carefully worked out and definitely accepted and for
the present they give the Medical Officer of Health no concern. He is consequently left
free to devote his energies to the dozens of other comparatively minor factors which
collectively play such an important part in determining the health of a city. Whilst
investigating these problems one could not help being struck by the fact that the solution
of most of them depended upon the co-operation of the people or upon their individual
efforts, I made many suggestions to the President and was almost invariably given per-
mission to carry out my suggestions, but I imagine now that the permission was often
given with a wink of the eye of the more knowing Commissioners. Practically no
appreciable result followed our well-meant efforts and in the end I was forced to report
to the President that in the present state of ignorance and apathy of the people of
Madras we had reached a deadlock in the matter of efforts to improve the public Lealth,
and I offered as the only possible solution of the problem the extension of primary
education with a view to having it made free and compulsory at the earliest possible
date. This suggestion went up to Government in the President’s Annual Administration
Report and the Madras Government was pleased to note the suggestion favourably.
Having got the ear of the President and the sympathy of Government the Inspector of
Schools for the city of Madras was next approached: He also viewed the proposal favour-
ably, but of course pointed out that before any move was possible in the direction of
compulsory education it was first of all necessary to have the schools which the children
were to be compelled to attend. :

Matters had now reached the stage when it seemed desirable that the scheme should
be placed in the hands of a responsible Committee. The President, the Commissioners
and Government were again approached with the result that Government eventually
appointed a Committee to investigate the subject and submit proposals through the
Corporation. In the end it was decided and sanctioned that the Corporation should
provide for the whole city a sufficient number of school buildings on a model plan and
that Government should pay the teachers, the Corporation being relieved of all other
expenditure upon education whilst the building programme is being carried out, and
that when sufficient buildings had been erected and teaching staff provided the question
might be raised of making education compulsory for boys te begin with and in time

’

for girls also. . !

Matters have now reached the stage that the Corporation has already constructed
four excellent schools, their building programme being the construction of at least two
schools each year for the next ten years, but as land is now cheaper than it is likely to
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be in thé futuré & considérable number of additional building sites &re being acquired
this year.

The schools are intended to be models of construction, object lessons in fact for the
children. A walled in play-ground of sufficient size surrounds each building permitting
of a free circulation of air on all sidqs. Latrines and.bath-rooms occupy a corner of the
play-ground. Needless to say lighting and ventilation receive particular attention.
Each school costs from R6,000 to RY,000 exclusive of cost of site and as building work
can be done comparatively cheaply in Madras it is evident that we are not going in for
kutcha or temporary structures.

We are now within measurable distance of the time when elementary education shall
be free and compulsory in Madras, and since the Medical Officer of Health has for so
far been welcomed in bhis co-operation with Educational Department it is not antici-
pated that any difficulty will arise in persuading the Educational Department to include
the elements of hygiene in the curriculum to be taught in these schools.

Mith the elimination of ignorance and prejudice which must follow upon the
spread of education amongst the masses questions which now seem- insoluble to the
sanitarian will doubtless solve themselves.

I would suggest to the members of the Conference the placing of education in the

‘forefront of their sanitary programmes. Practically all the leading municipalities have

declared in favour of Mr. Gokhale’s Bill, and now is the time to ask them to reduce
their professions to practice.

T, S. ROSS, Major, 1.M.S.
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