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The Proceedings of the First All-India Sanitary 
Conference held at Bi>mbay on the 13th 

" and 14th November 1911. 

FIRST DAY'S PROCEEDINGS. 
The proceeding:; which were held in the Council Chamber of the Bombay 

Secretariat opened with the following speech'by the President :-
.. GENTLEMEN, 

" My first duty, and most agreeable I find It, is to welcome you all to thIS 
conference, and, lD so doing, on behalf of the Government of India to thank 
"the local Governments and Admimstrations 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 dJ.flerent parts of India for compar
iIi~ experIence, exchanging ideas, and above all for setting up that energising 
frictIOn of mind with mind the want of which most men tollmg 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. Holdmg 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 liygiene 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 wi:l1 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 bve, their p;rejudices, their 
ways of life, their social customs, theIr habits, surroundings and financial 
means. This was emphasised in the memorandum of Surgeon-General Lukls, 
to whose knowledge and rare abIlity my department IS ~reatly mdebted, which 
I laid upon the table at the last meeting of the ImperIal LegislatlVe Councll. 
The proposition IS really axiomatic The ardent spmts who may think that 
sanitary measures pOSSIble and effective in the West must be pOSSIble and efiect
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
rUllller 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 tbe epidemIOlogy and endemic
logy of our communicable diseases, the so-called" tropical diseases "-plague. 
malaria, chQlera and dysentery-in order that having ascertained the actual 



2 ALL-INDIA SANITARY CONFERENCE. 

sources and modes of 'conveyance we may determine scientifically the parti
cular methods requisite for their avoidance, prevention and suppresslOn; and 
that w~ may apply wIth precision those methods which it 15 posslble and pob
tic to adopt. \ And we cannot do this without the assistance and co-operation 
of Indians themselves. . 

.. In this harnes!ling of the science of the West to the varying conditiollS 
~nd circumstances of Iadia. we must keep our standard hIgh. For many years 
It has been the constant endeavour of the Governme.nt of India to build up a 
body of scientifio workers whose whole duty IS Investigation. Laboratories 
have been provided, specialists have been appointed; and we now possess in 
the bacteriological department a band of workers who are second to none in 
Europe. The names of Sir Rona'ld Ross and Sir David Semple, not to men
tion others, are honoured throughout the world. We have as you know a. 
high:ly ski}led body of investigators engaged solely on research work In con
nectlOn WIth plague and an even larger body engaged on research work in 
oonnection 'With malaria, in regard to which a (Jonference will now be held 
over which Surgeon-General Lukis will preside There still remain, however, 
numerous samtary researoh problems in India, as yet almost untouched. 
Some of these problems will, I understand, be brought before us by the pto
vincial Sanitary Commissioners and Deputy Sanitary Commissioners . 

.. In particular I may mention tuberculosis Tuberculosis accounts for 
more than 75,000 deaths per annum in the U mted 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 alreaiiy 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 
is therefore of urgent importance and I am glad to note that it is one of the 
subjects for discussion at the present conference. Then again we have to be 
forearmed against two diseases from which India has fortunately escaped up 
to the present, namely, sleeping sickness and yellow fever 

" Two officers of the Indian Medical Service, Captains Greig and Mackie, 
have at different times been deputed to Africa to work with the Commissions 
of the Royal Soclety sent from England to investigate sleeping sickIies8, lLnd 
a monograph on the subject by Captain Mackie is now under preparation. 
With a view to prevent the importation of the disease into India regulations 
for the medIcal inspection of all immIgrants tram the endemic area have been 
enforced for several years at the dIfferent seaports, and so far as we know, no 
cases of the dIsease have escaped detection These regulations, however, 
dlfiel' considerably in the different local administrations, and one set of rules 
is now being drawn up for dlscussion with local Governments. The dan~er 
of the introduction of yellow fever has recently enga~ed the serious attentIOn 
of the Government of IndIa and Major James, a specIally qualified officer, has 
~een 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 wnen,it appears. He wIll attend any internatlOnal conference that may 
~ j,tSSIlmbled hereafter to consider the subject and he WIll draw up a compre· 
l1e)1sive report which wlll enable the Government of-India to prepare a definite 
plan ot.campaign. 

" A determined effort is, therefore, being made to combat dlsease in its 
brigin. Great results mar 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 D.rst meet
ing of the governing body of the fund is fixed for the 15th lDstant, wben it ill 
proposed to elect the scientific advisory board, to constitute the ddl'erent work
ing <?9mmittees, an<i to draw up a preliminary programme of work. The 
nucleus of the fund is a sum of 5 }akhs of rupees contributed by the ,Govern
ment of India and it is hoped that this sum will be supplemented later on by 
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the liberahty of wealthy and pubhc-spirlted gentlemen and ladles III IndIa, so 
that eventually a very extensive campaign of sanitary research may be car
ried on. I can Imagllle no more deserving object of charity than the endow
ment of research designed to relieve the sufferings of humanIty . 

. , In general or prophylactic sanitatIon, whlCh by ImprOVlllg the enVlron
men~ endeavours to p,rotect the pubhc from the attacks of all communIcable 
diseaSes, the Sanitary CommlsslOner.s and Depuyy Sanitary CommISSIOners WIn 
tell us of steady progress and substantIal fl,Chlevement. The Government of 
India were able to asSIst. provincial revenues last year by a speCIal grant of 
more than a crore of rupees of which 50 lakhs went III subventIon of the 
Bombay Improvement Trust. I hope it will soon be pOSSIble to introduce 
sch€mes for the reorganisation of the sanitary services which w111 go far to 
meet modern sanItary requirements. I would hke to bring specially to your 
notlCe the good results obtained in Fraser Town, Bangalore, which still con
tinues plague-proof And I would ask-Is It an impracticable dream to 
construct a model town or quarter_l)f a town in each provlllce, WIth good water
supply, efficient'drainage, rat-proof and mosquito-proof houses and an ade
!Iuate sanItary staff as a measure of demonstration and educatIOn 1 

"Gentlemen, you are the pioneers of a great and Vltalising movement. 
SanitatlOn as now regarded covers the whole hfe of a people. The difficulties 
before you are many The Ignorance and even hostihty 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. In India as elsewhere old ideas of pohtics are yielding to
more modern conceptlOns of social duty I doubt not that you will go for
ward with intrepid confidence in the abIlity- of science to create 'that enVIron
ment in which alone man's higher asplratlOns can be fulfilled Though you 
may not yourselves see the fruits of them yo:!!!' labOurs w111 aSsuredly not be 
in vain." , 

On the termination of the speech the following resolution, which was 
proposed by the President and seconded by Surgeon-General Lukis, was unani
mously passed by the conference, the members thereof standlllg III token of 
respect :-" The members of the All-IndIa Sanitary Conference desire to place 
on record their deep sense of loss by the death of -the late Lieutenant-Colonel 
Leslie and their appreciation- of, hIS services to the cause of sanitation and 
they desire that thIS resolution be communicated to his widow and family: 
with an expression of their respectful sympathy." , 

The items on the agenda wllre then.d1Scus~ed in order. 

GENERAL SANITATION 

(a) Urban Sanitation. 
The President referred to the schemes of urban sanitation (Appendix 1) 

VThich had been submItted by local Governments in reply to a letter from 
the Government' of India and stated that what the Government of India 
required was some definite information on which to allot grants for urgent 
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.~ , 

Mr. Hutton (Madras) stated that the works mentioned in the hst sent by 
the Madras Government were ready for execution. The Madras City water
supply and drainage scheme would require a subvention of 77l lakhs and 
would take about ten years to complete. The projects mentlOned III lists I, 
II and III would take between one and three years. 

Messrs .. Manfly an~ Belvadi explaine4 that in Bombay only 14 of the 
schemes detaIled In ~e hst were ready and had been. apprGved br. the Sanitary 
Board ,and 8 were lD progress. The entire programme subnutted could be 
executed i,!l. ten years A supplementary note (Appendix: 2) was submitted 

B2 



ALL-INDIA SANlTABY CONnRE.'1CE. 

by Mr. Bel1Jaai, explaining further the state of schemejl in the Bombay 
Presidency. The Poona scheme had been financed, the municipality raising 
a loan of 10 lakhs and Government contributmg 8 lakhs. 

Mr. Williams submitted revised figures for several of the Bengal schemes, 
and indIcated what, in hl!! opinion, was the relative urgency of the projects 
Delay was hkely to be caused in carrying out many of the schemes, owing w 
mUDlcipalities being unable to provide funds. The Patna scheme for m
stance would not be undertaken unless it was almost entirely financed by 
Government. For the Jherria scheme a substantial contrIbution might be 
looked for from the mines The Mamktolla 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 (Lieutenant-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 
a.lready strained by the necessity for further expenditure on water-works. A 
military contrlbution of one-half might be expected towards the Sialkot 
project. The Amlltsar anti-malarial projects and the scheme for Palwal in 
Gurgaon, a small town which could afiord 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 
speclal cons~deration. All the projects in the list could be started very 
shortly, proVlded funds were avaIlable 

In Eastern Bengal, Colonel IIare stated that the most important propo
sals were the Da.oca sewerage and drainage schemes. The detailed pla~St 
and estimates of the former would be ready by March and it was proposed to 
do the work in sections spendillg 2* lakhs yearly. GovernmE'nt, however, 
would have to proVlde almost the entire funds necessary. The drainage 
scheme had not been worked out and several incidental questions had still to 
be consldered Over 60 lakhs w6uld 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 oIf the money for 
the Chittagong and Silchar schemes, and the whole of the Shillong and 
Jorhat schemes. The latter was necessitated bJ the removal of the CivIl 
StatIOn. There was in addltion a long list of mmor projects on which three 
lakhs could be spent without dlfficulty. . 

Major Lalor said he was not in a position to do more than assure the 
conferenc~ that the projects of sanitation mentioned for .Burma in the local 
Government's proposals were being rapidly pushed forward. Among the 
most important were the Mandalay water-supply scheme (a project delayed 
by serious practical difficulties), the Moulmem dramage scheme which Walo 
imperatively demanded for the sanitary Improvement of the town, the scheme 
for the water-supply of Bassein and the Monywa water-supply Bcheme 
which waa urgently needed as a permanent safeguard against cholera So 
rapidly were schemes for the saDltary improvement of towns being pushed 
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 explained that a Sanitary 
Engineer had recently been appointed and Government were anxious to push 
on urban sanitation The small towns especially were in need of grants-in. 
aid, it being impossible in their case to raise half the funds by loans. 

(b) Congested Areas and Town-planning. 
, Captain Justic~ put in a paper (Appendix 3) on the opening of con

~ested areas with model rules for new town extension sites and buildings. He 
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showed charts indicating the plan adopted and the type design and stated that 
type designs for town extenSIOn and lor cbeap natIve houses had been dra.wn 
up. In reply to enqUIries he Mid that the experiment had already been in
tlOducOO In the EUore, Cocanada, Rajahmuniliy and other mUDlcipalitIes. 
Land was acquired under t~e Land Acqu!sitIOn Act, ves~ in the ml!D.ici
pality and was sold to occupIers on condItIon that they buIlt to the satLSfaQ
tlon of the municipal council, at prices varymg from 250 to 1,000 rupeelLper 
acre. The scheme is financed from the sale of plots, any deficiency being lDet 
by the mumcipalIty or a Govermnent 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 ~ 2S0 rupees and were built of brick or mud. 
They were not rat-proof on account of the expense. If made rat-J>roo~ their 
OOl!t would be enhanced to about one thousand rupees. Streets are in parallel 
lInes. The houses are not back to back, each house- has 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 taJ!:en-

up. Mr. Orr thought there was a danger in not providing for open spaces 1 

In Bombay, where land had been given out WIthout prescription of open' 
spaces, m time every unit of land became built over, and extenSIon even took 
place upwards WIthout any regard to the conse<J..uent (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 e1Jery room should 
be sufliciently lIghted aJld l'entilated, 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 horizontaJ distance equal to at learst 
half the height of the opposite house, so that light may reach the room at an 
angle of 63io; This is known as the 63! degree rul~ and should be enforced 
in la.ying 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 passa.:,'" 
of ;i 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 aU 
to the surrounding houses, and to recover at least half the cost from tbe 
owners of this .. bettered .. area. This provision exists in the English Jaw. 

In the discussion that followed Major Clemeska 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. Mr. 01'1' 
insisted that 8. greater width of road than could be easily maintained should 
not be metalled. 

Mr. TumeJ' read a note on town-planning ill Salsette (Appendix 4), and 
explained the princieles 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 originaJ owners. Disturbance 
i; avoided as far as possible by keeping the main portions of the 
allotted ~lots in the SaDIe position as the originaJ plots. The owner receives 
back a dmunished 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 
banoed by a Joan raised on the security of a development tax assessed OIl 



6 ALL-INDIA SANITARY CONFERENCE. 

owners in proportion to the mdividual benefits de~ived 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 m 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 rewstribution 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. Que&tions of compensation should be kept out 
of the ordinary courts with an appeal however to the civil courts in cases 
over a 6.xed 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 Bcheme. Mr. Turner circulat
ed three plans showing a section of the Santa Cruz plan, one with all the 
orig~nal holdIngs, another the original holdings wlth 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 princlples of redistribu
bon 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, ConseNJancy and Drainage. 

Major Clemesha ill introduoing his paper (Appendix 7) on the uses and 
limitatlOns 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 h15 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
mOda.te the extra 2,000 users. This was carried out. One side of the latrine 
was led-moo the origiIial grlt chamber. and the other half into the new one. 
A very great Improvement was.at once noticed m the effluent. This simple 
incident shows that, as we have mamtained, by far the greater part of the 
br~aking down, actlOD ~n septic tank latrmes goes on in the grit chamber." 

Major Lalor referred to the difficulties of night conservancy disposal in 
-Burma and illustrated his argument by reference to certain towns situated 
in the delia 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 liqUld and solid excreta 
1D buckets by the aid of a small system of tramways and trucks 
was suggested, with dlSposal by trenching at a distance. 

l2) In the year 1905 the same system of removal was suggE!5ted with 
disposal by septic tank treatment in place of tre!l.ching, at ~ 
estimated co~ of :&1,45,733. 
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(3) Later, the same system or removal was suggested with diS'posal by; 
trenching in the dry season and moundmg in the rams, .at 1m 
estimated cost of :&1,32,931. 

(4) Later, the same system of removal was suggested with 'disposal by 
septic tank through the medIUm of a small sewerage system wit~ 
three aligned " pall depots t, from the centre one of which t.he 
combined sewage was to be pumped to the tank. Pu1nping 
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, liqUld excreta to be dealt with by 
filtration in loco through rerobic filters, solid excreta. to be 
removed by hand cart and dISpOSed of by trenchIng in the dry, 
season and moundIng In the rams 

(6) Still later, scheme 3 was again put fgrward. 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 :&1,38,210. 

In his opinion, this question presented itself '-" Are septic tank latrines 
applIcable in the CIrcumstances gIven as the cheapest and most efi'ectlVe means 
of combined night conservancy removal and disposal, and if so, what would be 
the imtlal cost and annual recurring expend1ture of the system approximately, 
for a town of this kind with a population of ~O,OOO inhabitants 1" 

Major Clemesha observed :-" The problem depends upon the nature of 
the town. If the houses are scattered many small septic tank latrmes would 
be required I suggest that a latrme for 200 users per diem would be suitable 
Fifty such latrines at a cost of :&1,500 each would suffice, total 'cost '75,00,0 
rupees The annual recurring expenditure would be the cost of provid.ing 
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 satlsfactory. The total qpst of one 
installation of 20 such latrInes rut the rate of :&4,000 to :&5,000 each·would be 
:&80,000 to :&1,00,000. The cost of proVldmg 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. Belvadl's note (AppendIX 2) on the progress of 
municipal water-supply and drainage works in the Bombay PresIdency, it was 
pointed out by Surgeon-General Lukis that certain points 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.-
n The first point (A) mentioned was • to ascertain the optimum period of 

stay in a septic tank for sewages of val'lOU~ strength'" Major Clemesha 
pomted out that" it was entirely erroneous to suppose, as was stated further 
on m 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 m 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 

*' t 
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with a vegetarian sewage. There are so many points in- sewage disposal 
which have been thoroughly mvestigated that it seems a great pity that 
practically identically the same work should be repeated in Bombay. I 
should alSo Uk, to pomt out the dIfficulties of obtainmg the various dIlutIOn 
of sewage. It is necessary to provide latrmes with a self-registering turnstile. 
in. order to do this, and there are several other difficulties 1D the way which 
are nQt easlly overcome. 

"(B) 'To ascertain if this period can be shortened economically by the 
use of such means as hydrolytic chambers or maceratmg tanks or colloidors.' 
The septic tank designed in this country contains both the action of hydroly
tlC 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 coIlOldors we have never tested them in this country though it 
seems probable that the~ might possess several advantagesin 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 
wlthout clogging' 'Ihe 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 
pur~oses 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 contams 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 
conoid figure is a ~tter gauge of the suitability of the effluent than the 
amount of suspended' matter. 

"(D) 'To ascertain the proportion of nItrates in the filtered effluent and 
the methods of treatment which will give the maximum quantity of nitrates.' 
This is a subject WliICh 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 anrerobic 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.' Under 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 ordmary 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 simp1y of 
indestructible material, they give very satisfactory result even under very 
primItive supervision. A complicated latrme 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 
dra.inage works in the Madras Presidency. 

In connection witlI the construction of galleries, Major Lalor and other 
delegates asked whether it would not be more efficaciOllS 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. 

Major Clemeska thought that galleries were really the finest things for 
wa.ter-supply. The only dra.wback was that tlIey did not' give quite the same 
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quality of water as a lake or reservoir or filter and were liab1e to pollution in 
flood time. As a rule the water was quite pure. but differed considerably in 
bacterlological efficiency. , 

Mr. Hutton said they were prepared to put· their galleries outside the 
river beds if they found 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 thls purpose model vlllages 
should be estabhshed in each district. He said that model types of wells .and' 
pumps, of which he produce<l 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 provislon of 
drainage He concluded by askIng for suggestions for improvmg village 
sanitation 

Lieutenant-Colonel WilkinsoJl, explained the system of granting rewards 
in the Punjab to selected villagers in the Canal Colonies whose inhabitants 
had shown partlcular zeal in sanltation. Thls had stlmulated mterest 
though provisions limlting 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 provlded 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 g., in putting in a good 
water-supply Dealing with indIvidual sanitation they came up against It 

very different propositIon The individual must first be educated to highcr 
sanitary standards and that would take many years. 

~ "" Legislation would be useless without getting the people to understand 
Its Taison d'etre, 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 lmitating else
where. 

Mr. Orr entirely agreed He complained that village sanitation books 
usu~ly 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 usefully 
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 Eastern 
Bengal and Assam where the villages covered enormous distances and where 
each house possessed its own water-supply. In these circumstances a practi
cal scheme of rural sanitation was very difficult. The Sanltary Board last 
year 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. 
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Major 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 Dlvisional Sanitary Commlssioner and DmslOnal 
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 sites for wells. 

The conference then rose for the day. 

SECOND DAY'S PROCEEDINGS. 

SPECIAL SANITATION 

(a) Food Supplies. 

Colonel Wilkinson in introducing his note (Appendix 10) on the miDi 
supply of large towns in IndI& explained that the salient points which he 
wlshed to emphasise 'Were 'the neceSSIty for excludIng cattle from town areas, 
the exclusion to be enforced by imposing a tax, the provision of sanltary 
sheds at low rents outside, the direction of further efforts towards securing 
& 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 lD favour of l'asteurisation before issue by the 
Strauss method for India. 

Dr. Bose said that measUres taken in Calcutta. had been rendered nuga
tory by the OpposItlOn of the gwalas. It was possible under the existing law 
for the vendor to escape pro'lecution by notifying that he sold mixed milk." 
In any case exclusion from municipalitIes would mean exclUSIon from super
VIsion 

Colonel Hare advocated a system of lIcenses of vendors and dairies wlth
m 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 he lost. 

Mr Orr cautioned the conference against excessive reliance on bye-laws 
which were lD many cases toe stringent for practical purposes. The Bombay 
CorporatlOu's proposed bye-laws were so stringent that it "as not possible 
for a man erectmg a cattle stable In accordance with their provisions to make 
a reasonable profit. The existing bye-laws require a space at least 31 feet 
WIde to be proVIded for each anImal and insist on a margin of 15 feet clear of 
buildings all round the stable, and It is proposed to raise the 31 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 Rl.200 in two 
months in this way and was then fined &75 Tests of specific gravity.also 
were evaded without much difficulty. They were trying to get cattle under 
control by providmg a big central area whIch the Improvement Trust was 
reclaiming. ExcluslOn of milch cattle from town limits was not possible in 
a town of the size of Bombay 

Mr Turner saId that much good was being done by private ebort and 
mentioned a society which 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 bufialoes and he hoped to run agricultural farms on 
these lines Outside Bombay there were many stalls for milch cattle but 
little lJIlpervision and thete were many complaints aoout the absence of train 
facilities for getting milk conveyed at an early hour to the city. 
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Major ClemesAa thought that large cities such as Bombay and Calcutta, 
where the dlfficulties ,were enol'mOu!l, should b,e ddferentlated in thelr treat
ment from smaller towns where the problem was capable of solutlOn. He 
agreed Wlth Lieutenant-Colonel W~lktnson in t1un.Iong that cattle could wlth 
a.dvantage 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 succes,; 
was imposslble without stringent leglslation. The fight :with the g'lld..ala had 
got to come. 

Colonel Wukinson in reply said that the dLfficulties as to loss of mUnI
cipal control would be met by the provlSlon by mUnIClpal agency vf cattle 
sheds outside the atea. Municlpal supervislon would of course continue He 
considered that a system of lIcenses would probably be better 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 
1IIo the supply of mIlk. Mllk cans were sold to cattle owners at less than cost 
price and other fa,cilities afforded. He was opposed to any general or stnn
$ent legIslatlon, both on grounds of pobey and on the effect it would have 
In prlces. 

(b) Adulteration oj Food and Drugs. 

In reply to a question from the President as to the adequa,cy 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 eXlsting 
powers were generally inadequate. Major Ross considered that the Madras 
City Act was qUlte sufficient If enforced and Major Robertson said that 
the draft BIll before the United Provinces CouncIl would meet all reqmre
ments. It was thought that no a,ctive 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 Act 

. migbt be preferable provided elasticity was permitted to local Governments 
to adapt it to local condltions 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 provlsion would 
of course have to be made for a body of competell.t analysts. 

REGISTRATION OF VITAL STATISTICS. 

Major Kenrick introduced his paper (Appendix 11) on the subject of 
i.mprovement in the agency for the registration of vltal statistics He 
pomted out that the employment of dhais as a reporting agency ralsed the 
lmportant question of their registration. 

Colonel Wilkinson who put in a note on the importance of vital statlstics 
(Appendix 12) said that the questlOn of the creatlOn of a special organisa
tion consisting of Assistant Surgeons or Sub-Assistant Surgeons as divlsional 
inspectors of vaccination and Vltal statistics in place of promoted vaccina
tors was under conSIderation. Informatwn for checking the reglstration of 
births was commonly obtained from dhais. 

Captain Justice stated that in Madras Sanitary Assistants supervised 
the work but the local boards found It dlfficult with their present funds to 
ma.intain the staff. It was dlfficult too to give them a definite programme 
Reglstra.tion is usually attended to by the headman of the village and lS not 
accurate. I 

Colon6l Dyson said that there was no special supervisin~ staff beyond the 
sanita.ry and vaccinatlon staff. The dlfficulty in cmploylllg an improved 
staff was a question of money He supported Major Kenrick's suggestion 
about employing dhais. 

Major Cl8m8Siha explained that in Bengal registration was supervised 
by the vaccinatioll staff in the hot weather but was admittedly performed per
functorily. He was doubtful if inspection by low-pa.id 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 haa 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 mspector was to be held personally 
liable for the proper registration of such occurrences in every compulsory 
area WIthin hIS circle. 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 Ma~istrate perIOdlCal reports of default on the part of the 
people, and the MagIstrate on his part IS tp fix a defmite day each month for 
the hearing of cases The trIal WIll be summarr and the result of the case 
will be at once noted on the sub-inspector's regIster. If the prosecution is 
successful the sub-mspector is entitled to a reward of four annas for each 
case. He 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 Provmces and suggested an improved scheme for 
registration in municipalities. He advocated in particular the appointment 
of speCIal medical officers of the grade of Sub-ASSIstant Sur~eons in munici
pahties 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 vita1 
statIstics were accurately recorded, the subordinate registering staff should 
at least in towns be medically qualified. It was also agreed that incorrect 
re~Istration 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 partlcular period and the results tabulated This would 
provide a normal standard to correct provincial figures. 

Major Clemeska stated that this had already been done in die Burdwan 
dlstrict In Bengal 

Colonel Hare said that a whole area was being similarly dealt with In the 
Dacca dlvisIOn 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 Clemeska said that the results obtained in Bengal had been dIs
tinctly valuable. 

SClENTll'IC ENQumlEs. 

(a) Standards'lor Water Analyses 

In the discussion which followed the reading of Maior Clemesha's paper 
on the necessity for a uniform method of water analYSIS in India or a unI
form nomenclature of frecal 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 
a 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 frecal matter, and this frecal matter might contain such 
organisms as those of typhoid and cholera.. Gae~ner emphasised the ,need 
of thorough InvestigatlOn Into the source and hlstory 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 Clemesluts standard 
was so high tha.t few of the Madras water-supplies maintained its level. H~ 



Al.L-iNDIA SANI1'ARY CONFERENCE. 18 

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 fiJItrates 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 
He himself would give further trial to the simpler and shorter method of 
Houston. 

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 
lJi/ajor Robertson read a paper (Appendix 15) on infantile mortality 

embodyin~ the results of speCIal enquirIes made by hImself and Captain 
Graham In 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 importance 

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 lady 
health visitors had been appointed in Lahore. 

Dr Bose pointed out the apathy of the public and mentioned many con
tributory causes of death, e.g., injudIcious feedm~ 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 Kanar&, a malarious dIstrIct, as high as 75 per cent AttentIon 
~hould therefore be chiefly dIrected to helping mothers In their confinement 
a,'ld teaching them the 'proper treatment· of the new born. The methods of 
treatmg confinements In villages were disastrous. All this showed the 
necessity for tr8.1ning 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 Okmesha said there were one or two very marked factors in 
Calcutta. One was that there was practically 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 having been established, 
which distrdiuted pamphlets,. held ba.by sho~ and awaraed 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 Inwa (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 wscussion could be developed. profitably and I now propose to 
refer to these POInts. 

" Takmg up first our observations on the habits and breeding of rats I 
desire to draw your attentIOn to the '!ery 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 
fully 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 v~ry thorough and very persistent It is for you to consider 
whetheD" under these CIrcumstances, a direct a.ttack on the rat population of 
a place is practICable and hkely to be su~ful 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. 

co 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 In my opmIOn 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 expenments 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 
hkely to be associated with severe plague epidemics than a dry cold weather. 
I~ would be interestin~ to hear the expenence of the members of this con
ference in this connectIOn. 

" I pass on now to refer to our inlmunity experiments which show that 
in the course of a series of epidemics of plague a race of rats is evolved which 
is naturally immune to the disease. These experunents have demonstrated 
that while at the present time in such plague-stricken cities as Bombay, 
~oona, Cawnpore and Lucknow a. large proportIOn of the rats are immune to 
tlmaU doses of plague, say one one-hundredth thousalld 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 i=une rats caught in plague-stricken cities are almost as immune 
as their parents although It was pOSSible to be spre that these young rats had 
never been exposed to infection 

"Young rats born in captivity of parents which were probably hlj:thly 
immune to plague, m that they had survived exposure to severe artifiCIally 
produced epizootics, were even more resistant to plague than ordinary wild 
Bombay rats which, we have remarked, are at the present time comparatively 
i=une to small doses of plague It is thus evident that thiS immunity is 
transmitted from parent to offsprIng 

" This is a comforting dIscovery, for it assures us that if we walt long 
enough plague will ultimately disappear from India as it has done in the 
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 numbers of human 
hves which must otherwise be sacrificed WhIle we wait for the plague to 
disappear it may be very many yea.rs hence. 

" I need only briefly refer to our observations on chromo or resolving 
plague which have shown that when a. sufficient number of rats are used 
chronic or resolving lesions may he developed after experimental infection 
with plague virus. 
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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 

" I 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 a.nd 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 sU'ucture and arrange
ment of their houses is such as not to favour rats 

" Our observations in Poona City which now have extended continuously; 
over three years have shown t1lat at t~ 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 vanation WhICh IS constant from year to year 
and corresponds with the climatIc variations and WIth the seasonal vanations 
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 determme the uumber of persons arrivmg 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 1)ur 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 obtainmg early in
formation of the outbreak of plague has hardly been sufficiently realised by 
Government. A great problem WIll be solved whell some means has been de
vised for obtaining early informatIOn of the outbreak of epidemic dIsease. 
This IS a matter which, I think, specially deserves the attention of the con
ference 

" 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 III tIDs connection I would particularly hke to 
draw the attentIon of the conference to the Madras Plague Manual where the 
course of action of every administrative officer ~n a district IS clearly la.id 
down so soon 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 defuled actIOn: 
So far as I am aware much requires to be done in thlS dIrection in Imdia 

"Our work in the United Provinces has been mainly devisoo. to explain, 
if possible, apparent anomalies in the distrIbution of plague. If the rat flea 
theory of the prop~ation of this disease is correct, as I beheve it is, it should 
be possible to explaIn the anomalies of distributIOn If with the aid of this 
theory we are unable to 40 so, there is somethIng wantmg in our knowledge. 
By making such investigations we are seekIng to perfect our knowledge of 
tlilS 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 fieen 'due to 
good luck or good guidance or whether a httle 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, tJilll, a. 
freedom from plague-assooiated with a somewhat bot and uncomfortable 
climate 

co We have carried out a very exhaustive enquiry into the usefulness or 
otherwise of anti-pla.,oue curative serum. Our results show that up to t.he 
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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 olitained 1n 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
Enation of laboratory work WIth epidemiological and climcal enquiries. I 
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 deparj.ments 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 GZfJn Liston that the work of the laboratories must be 
carried on In close connection with the work of the sanitary services and 
witt. hospital work. He mentioned the difficulty at Parel owing to the dis
tance from hospitals of the laDoratory. 

Captain Justice thought that the passport system of Madras should b, 
mamtamed 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 reportmg. 

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 attem.{lt plague measures without 
the co-operation of the people, through whose mertia and inditierence 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. 

Lteutenant-Colonel Browning Smith said that his experience in the 
PunJab as to the effect of humidity on plague entirely bore out Major Liston', 
conclusions. A weak monsoon was followed by a mild epidemIC and ?:lice 
?:Iersa. He asked what was the longest period for development from the egg 
to the fiea. He said that plague was present in London for 100 years before 
the epidemlc of 1665, lDcluding 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 statio Round Delhi now owing to the stati being sufficient 
it had reached such a pitch of perfection that when a fiel~ rat fell down a 
well, rat mortahty 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 
artificlal crisis among rats a month or so before it would ordinarily take 
place and to slaughter as many as possible; the rat population might tbus 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 t8 

possible to render them "ratable: ie, constructed of such material that rats 
cannot find cover, and must be discovered if boxes and other movables are 
remored. 

The nnanimous view of the conference was in favour of the view put 
forward by Major Glen Liston, supported by Surgeon-General Bannerman 
and Sir Da?:lid Semple, that it was essential th4t there should be close c0-
operation in the future between the laboratory worker, the sanitarian and 
the clinician. 

Major Gl61t Liston said that he would experiment on the breeds of rats 
mentioned by Colonel Dyson. 
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Bonal 
No 

Name of local body. 

2 

l' Palghat Mummpahty 

15 TaDJore Mummpailty 

Nature of the scheme 

3 

Brought forward 

Constrnetlon of 50 tot1e huts 

Opemng up congested &re&8 1n 
the thud and fourth wards. 

Acqwsitlon of I~nd for town e"ten· 
810n lD Nanltkot&!. Road. 

16 Ttruppattur Mum01pahty. Coustrnctton of 50 sheds for tottes 

17 Tlruvannam&l&t 14 umm· Opemng up of pnvate scavengtng 
pehty lanes. 

18 VlZ1anagr&m Mummpahty 

19 Adem Mummpeht, 

lit Cocaoad& Mummpahty 

21 Ellore MumOlpebty • 

Removal of congestIOn In Bolli 
Street In Santopeto ward and pro
VllllOn of &Ocommodstton for tho 
eVIcted people. 

W1dsmng the Venommagan Street 

Constrnetlon of 8lds dralUS for the 
now road through Undsrpet and 
Bharatpet. 

Construetlon of 8lds dralDB in 
Bazaar Street. 

Constrnot10n of 8lds drains III 
KumbardJddy Road. 

Opemng up of congested ....... In 
Old Cocaoad& and Jag&l1ll&1okpur. 

Opemng up of congested &re&8 1n 
Med&ragudsm. 

Opemng up of congested are ... n 
Chakalagudsm. 

22 Madura MumOlpehty Opemng up of congested ....... In 
Uppukkara block. 

23 Palamoottsh Mummpahty Opemng up of oongested &re .. In 
the Fort ward. 

M ToUloherry MumOlpal1ty RemovalofoongestioniD theKon· 
kam quartero and prov18IOn of 
house 8ltea for the eV1cted people. 

l!G Tnohmopoly Mum01pahty. Rehef of COngesttOD In the Fori 
ward. 

Te_ extell8lon .. hemea 

i Amount 
Amount of grant Whether det&tled plaDB 

and eottmatee are 
ready. 

of reqUlrOd 
.. tlmate. from 

Government. 

, /I 8 

B B 

9,77,721 

10,BOO 

!G,OOO 

10,000 

10,500 

19,730 

ISO,OOO 

24,000 

14,OU; 

6,609 

13,317 

76,Ml 

28,861 

14,186 

60,000 

10,000 

22,500 

40,000 

24,000 

9,68,761 

10,BOO Yea. 

lIt,OOO Will be-re&dy shortly. 

10,000 

10,500 Ye. 

19,730 Ye •• 

ISO,OOO Yeo. 

M,OOO Yeo. 

14,016 Yes, but a_tlng • 
!!'Insral drmna!!'l survey 
of the town. 

6,609 Yes, but a_t.ng • 
!!'Inerai drmnago survey 
of the town. 

13,317 Yea, but a_tlng. 
!!'Insral dralnago survey 
of the town. 

76,Ml Rough eatlmatee ready· 
will be token up after 
the oomple_ of the 
scheme of laytng ou' 
new BIteS-Item 3 
above. 

28,861 Yes; will be token up 
after the aohemoa noted 
&B .tem 6 above. 

14,186 Yas, wtli be token up 
after the sohemoa noted 
as 1tem 6 above. 

GO,OOO No. 

10,000 They are und&r prepant-
tlon. 

22,600 Under preparatton. 

40,000 No. 

16,000 Rongh eaamatee ready • . 
14,14,610 

G 
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(IV) 

-4tOOI"lU Corpomtwn 

Amounto! 
Amount grant Whether detatl.d pI 

Name of locaJ bod, Natul" 01 the soheme 01 reqwred ..,d .. tunat<lo ..... 
estimate. from ready, 

Government. 

2 3 , 5 I 8 

L&kh& Lakba. I Detailed pIa"" and Madr .. CorporatIon. Water .. upply and dramagtl worke 18388 775 
maws have been I 

boned for 51 35 II 
ApproXImate e8tl' 
have hoon preparel 
13263 lakho 
worb are under e, 
bon by.. speaml 
neer. 

R 

(1) Opemng up and unprove- 1,05,000 1,05,000 
ment of parachen ... 

(II) Constru.tlon of model para- 00,000 90,000 
chenes. 

I 
(w) ProVJ810n 01 honse Sites for 1,12,000 1,12,000 

poor worlong .1 ...... 

TOTAl. 3,07,000 3,07,000 

No, 6022, dated the 11th October 1911 

From-L EOBBBTBOII, Esq., I C.Sq Secretary to the Governmen\ of Bombey, Genera.! Department, 

To-The Secretary to the Government of Ind .. , Department of Eduoauon. 

W,th reierence to the EducatlOnal Del1artment communICatIons noted on the 
I margIn, I am d,rected to state, for the lU-

A.::,,~n ' of J.tte, no 1539, dated the 2let fOl'lllatIon of the Government of IndIa, that 
Paragraph'l of letter no. 1703, dated the 16th ~he Governor In Council has nomInated the 

September 1911 follOWIng officers as delegates from thiS Presl-
M.morandum no 1820, dated the 29th Sop' dency to attend the forthcomIng SanItary and 

tomber 1911 MalarIa Conferences 10 Bombay'-

To the Santtary Confe7ence 

The 8'amtarv CommIssIOner for the Government of Bombay (LIeutenant-Colonel 
T E Dyson, M.B , eM, D.P H., I M S ). 

The SanItary EnglOeer to Government (Mr C N Mandy, C.E). 

To the Malarta Confe7e1lce. 

The Surgeon-General with the Government of Bombay (The Honourable 
Surgeon-General R. W S. Lyons, M D., 1M S ) 

The Sallltarv CommiSSIOner for the Government of Bomhay (Lieutenant-Colonel 
T. E. Dyson, M.B., C.M., D.P H , 1M S) 

The DireLtor, Bombay BactenologICal Laboratory (Major W Glen-Liston, 
M.D., I.M S) 

:Major F. H. G HutehlDson, M B ; I M.S. 

2 W,th re£~rence to paragraph 5 of the Government of India's I~tter dated the 
16th September 1911, I am dIrected to forward herewIth a list of sanitary works In thJa 
PresIdency and the amounts lIkely to be spent On them during the 11m ten years. 



N am. of project. 
Sma! 

No. Distnct. 

---~-----------------------
1 MalegaoD water-Iuppl" 

2 Yeo~ water-BDppl" Do. 

3 Dhuw. .... ter-.uppl" unprovements West Khandeah 

, Do. town dramage 

II Parola water'BDppl" 

II O'alg&oD dramage 

7 Dholka water-BDppl" 

8 Surat .... erage 

9 Dakor water-BDpply 

10 l1al8&OD , do. 

11 FalZpur aarutary UDprovements 

12 Karad water-.upply 

13 Barsi do. 

i4 Sholapur do. 

15 Alibag do 

16 Lonavla do. 

17 Poona dra.nage aDd water-supply 

18 Pandharpur water,"upply 

19 Nu.k do. 

Do. 

EaatKhandeah 

Do. 

Ahmedabad 

Surat 

Kwr" 

East Khandeah 

Do. 

Satsra 

Sholapur 

Do. 

Kol,,&" 

Poona 

Do. 

.. ~"::' of AHOVNTS Olr GBA.NT8-llf·4lD. 

coats of 

ed proJeots 1911-12. 1912-13 1913-14. 191&-16. 1916-16 1916-17. 1917-18. 1918-19 
oonmmp~~ I I 

2,00,000 

3,50,000 

1,00,000 

2,00,000 

1,50,000 

2,50,000 

50,000 

20,00,000 

2,00,000 

30,000 

30,000 

2,00,000 

4,75,000 

3,25,000 

26,500 

4,00,000 

20,000 

30,000 

26,000 

20,000 

10,000 

10,000 

6,000 

50,000 

6,000 

30,000 

30,000 

26,000 

26,000 

46,000 

13,250 

25,000 

{ 
17,50,000 J 

2,75,000 
5,50,000 

30,000 

50,000 

25,000 

50,000 

70,000 

30,000 50,000 

20,000 20,000 

16,000 20,000 

6,000 10,000 

1,00,000 1,00,000 

45,000 50,000 

60,000 26,000 

50,000 50,000 

50,000 1,00,000 

3,00,000 1,75,000 

25,000 

25,000 

25,000 

G,OOO 

1,00,000 

62,500 

25,000 

30,000 25,000 

1,00,000 2,00,000 2,50,000 1,00,000 

60,000 

1919-20.11920-21. 

ShO~ur./ 2,473 

Naa.k • 96.,:52/ 

20 Nandurbar do. West Khand •• h I 2,00,000 20,000 30,000 60,000 • • • • • • • • • • I 
__ ~21~~B_h_u._a_ .. _al _____ d_o. ____________ ~E~ .. ~t~Kh~a_nd __ eah~ __ ~2~,00~,000~~~ __ ~I __ ~10~,000=:~~20~,~000~~~20~,OOO~~~20~,OO~0~~30~,000~~ __ .~. ______ ~ •• __ ~ ________ ~.~. __________ _ 



Rough AKOlJl<'l'S OJ' OBAN'1'S-llI-~D 

Serial 
os!.Jmatoo 01 

RDtABxa. 
Name 01 project. Damot costs ot -

No. contomplat- ~ 

ed projects 1911-12. 1912-13. 1913-14- 1914-15. 1915-16. 1916-17. 1917-18. .1918-19_ 1919-20_ 1920-21 

- ~ 

22 Rander town dre.mago Sumt 2,00,000 .. 26,000 26,000 26,000 26,000 _ . .-
23 Broach water-supply Broach 15,00,000 25,000 60,000 1,00,000 1,00,000 1,00,000 3,00,000 76,000 .. 
U Qodbr- do. • Panoh M .. hals _ 2,00,000 . - 10,000 20,000 20,000 60,000 _. . . 
26 Dohad do •• Do. 1,00,000 20,000 20,000 10,000 .. 
26 Uran do. _ Kols.ba 4.,00,000 60,000 60,000 60,000 60,000 _. 

27 • Ahmednagar do. • Abmodnagar 6,00,000 .. 60,000 1,00,000 1,25,000 26,000 .. 
28 Nachad do •• :Kan-a 3,00,000 .. 20,000 30,000 30,000 30,000 <10,000 -. .. 
28 Matheran do. _ Thana 1,60,000 -. 25,000 26,000 25,000 .-
30 Sukkur do •• Sukkar 1,50,000 _. . - 37,600 37,600 .. '- -. .. 
81 Malagaon town dralDage NaBlk 2,00,000 20,000 30,000 50,000 

82 Yeol" do. Do. 2,50,000 .- 25,000 50,000 50,000 --
3.3 NandlU'bar do. Weat Khandosh 2,00,000 .. 25,000 26,000 60,000 

84. Dakar do Kaua 1,50,000 25,000 26,000 25,000 . 
811 Godhra do. Panoh Mahala • 1,60,000 .. 25,000 26,000 26,000 

86 Jals.mpur water-aupply Satara 2,50,000 .. .- 26,600 60,000 60,000 .-
3? Belgeum do_ Belgeum 13,00,000 60,000 1,00,000 2,00,000 2,00,000 1,00,000 --, 
38 Nlpaoi do. Do. 1,00,000 25,000 25,000 -- -- .- .. 
89 Parola ~wn dre.mage East Khandosh 60,000 .- 10,000 15,000 -- -- -- .-
<10 Vu-amgaon water-8Upply Ahmedabad 2,00,000 -- 20,000 30,000 30,000 20,000 

4.1 Broaoh town dnunage Broach 10,00,000 1,00.000 1,00,000 1,00,000 2,00,000 -- --
U Dohad dnunage Panoh Mahals 60,000 

I 
-. -. _. 10,000 10,000 6,000 -- --

a NMlk do. • N .... k _ 2,60,000 . - .. 6~:500 I 62,600 1~:000 I . .. I "- AuoalnOf do. . ! East Khandeah 60,000 .. .. . - 10,000 1,000 I . . .. -



45 Dhauduka water-aupply. 

45 NadJad town dra.ma!ie 
'7 Tbaua water-oupply 

" Dbolk& town cIraloage 
I 

all Gogh&. water-BOpply 

60 Do_ town dramase 

III Bam dramas. 

62 ThaDa do. 

113 Kelwa-Mahun water-supply 

do. 

65 V .... mgaou town dramag. 

156 Bulsar water-BOpply 

67 Do. town dranu.ge 

118 Sholapur drainage 

69 Yellamma water-supply 

80 Belgaum dr&1n&ge 

61 Dhanduka town dr&1nage 

82 Ankleshwar water-supply 

63 Do. dramage 

114 Ookak water-supply 

65 Panve\ dratnag. • 

66 Bendra 88werag. • 

67 Boraad water-BOpply 

68 Do. town dramag. 

69 Sarsa water-supply 

70 Do. town dr&1Dage 

Thana 

Ahmedabad 

Do_ 

Do 

Sholapar 

Tbaua 

Do 

East Khandesh 

Ahmedabad 

Surat 

Do 

Sholapur 

Belgaum 

Do. 

Ahmedabad 

Broach 

Do 

Belgaum 

Kole.ba 

Thana 

KaIr& 

Do 

Do 

Do. 

TOTAL 

--~------------~-------

2,00,000 

2,00,000 

,2,50,000 

30,000 

10,000 

6,000 

1,26,000 

1,00,000 

1,50,000 

.0,000 

1,00,000 

3,50,000 

1,50,000 

10,00,000 

3,00,000 

8,00,000 

1,00,000 

1,00,000 

60,000 

60,000 

1,00,000 

',75,000 

20,000 

25,000 

6:',000 

30,000 \ 
25,000 

50,000 

6,000 

11,000 

3,000 

12,500 

50,000 

37,500 

30.000 

50,000 

25,000 

10,000 

60,000 

37,000 

10,000 

20,000 

50,000 

25,000 

1,00,000 

50,000 

1,00,000 

20,000 I 

10,000 

30,000 

50,000 

25,000 

2,00,000 

50,000 

1,00,000 

25,000 

25,000 

10,000 

12,500 I 
25,000 

1,37,500 

75,000 

25,000 

2,00,000 

60,000 

2,00,000 

25,000 

25,000 

15,000 

12,500 

25,000 

1,00,000 

60,000.. • .. .. .. 25,000 

'1-2-'-01l-,-~-~--i--7'-'~-'-7-7-:1-9-'80-' :-000-1

1 
U.U~ 1-9-.80-: :-000-1-1-0-.3-7-,50-0-:1" -1l-.5-7-,500-~-I-I,-Q-~--O-I-0,-57-.500- _7,_2O_,00_0_T ~ 

C N MANDY. C E .• 

Actutg Secretary, Sa.utarll Board, BOf1l~ay Pre81demy. 
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No 6096. dated the 14th Octoher 1911 

From-L ROBERTSON. Esq. 1.08. Seoretaly to th. Government of Bomb.y. GenenrJ Dep&rlment, 

To-The Secretary to the Go •• m .... nl of lnma, Department of Educaban. 

In continuation of my letter no 6022. dated the 1Uh mstant, I am dIrected to 
forward herewIth a supplementary hst of schemes for town improvement and BUrlae .. 
dramage in urban areas and the amounts that are hkely to be spent on them In 1911-12 
and subsequent years. 



Benal 
No. 

1 
2 
3 , 
II 

8 

7 

8 

9 

10 
11 
12 
13 
l' 
Iii 

16 

17 

18 

19 

20 

21 

22 
23 

U 

,." -

LuI o/.chemu for town omprovemene, .uTface dratnage In urban area., etc • • lww1ng the amounU lhal are likely 10 be 'PM! on them on 1911-12 and oubstquen! yea,.. 

Name of project. ThstrlOt. 

FIlbug up an IlUl8mtary tank in Broach Broach 
Opemug out cong .. ted areoa m Ahmedabad CIty • AIun.dabad 
Street unprovement and surf ... dramage In the town of Blungar • Alunednsgar • 
Street unprovements In N&8lk CIty • Naslk 
Openmg ouHhecougested area near the Vlthoba T.mple at Pand- Bholapur 
harpur. 

Bwld,ug a wall round Uphboruz Idga ID BIJapur town to prevent Bljapur 
people oommlttmg a nWBaDoe there and thereby ImproVlng the 
present JDI&D1tary condItIons. 

I, III, IV and VI In Bllapnr Improvem.nts to gutters m warda Do 
town. 

Improvmg drslUS belund the post office 
town of Bagalkot. 

and Kal Peth In the Do 

Dramage channel to carry off .torm water whIch at present f100da Do. 
the whole town of GuJedgud 

DralDage of the MWlSRlman quarter of the town of Ranebennur Dharwar 
Dramage of the Koney nuJlah m Karwar town KaDara 
FIIhng In the- Kalila .er&l tank m LarkaD& • • Larkana 
Opemng out congested areas m Surat CIty • Surat 
Opemng out congested areas and surfe.ee draInage in Peone. CIty . Poona 
Op.mng out congested a.reaa by the removal of Chambhar Wada Sholapur 
near the Kumbhar Gate m Sholapur CIty 

Opewng out congested a.rea.8 and OOostruotlon of surfa.ce drainage Belgaum 
m Belgaum. 

ConstructIOn of rat-proof godowus In Belgaum WIth the now of Do. 
• hecklOg the dlSeelDlD&taon of plague 

WldenlDg of streete and Improvement of surface dra,IDage 10 Do 
Athm 

W"leDlng of the street from Chandabavadt to mumclpal naka In B'lapnr 
Kbodanpur Poth m BIJapnr. 

Openmg up oongested areas and surface dralDage In Dharwar Dharwar 

I 
ContInuance of the work of drIVIng .treets through oongested are .. Do. 
mHubh. ' 

Openmg out IDSanltary ar .... In Pen Kolaba . 
Samtary Jmprovements In Smd ~d 

Op.mng out cong .. ted areas In Ahmedabad AIun.dabad 

Rougb eatunato of 
"""ts of oontomplated 

Prol.ots, (SanotlOned) 
1911-12. 

1\ 1\ 
26,775 25,000 

1,00,000 50.000 
20,900 20,900 

1,00,000 25,000 
36,000· 27,000 

500 500 

5,000 5,000 

1,200 1,200 

4,000 4,000 

6,SOO 6,SOO 
11,000 11,000 
10,000 10,000 

1,50,000 
Not .... rt&Jned. 

25,000 

Not ascertaIned . 
Do • 

Do. .. 
Do. . 
Do. 

Do. 

Do • 

20,00,000 .. 
- I 

(Proposed) 
1912-13 and .uboe

quenty ....... 

1\ 

.. 

50,000 
50,000 
25,000 

62,500 

Not ascertamed 

25,000 

5,000 

30,OOOt 

50,000 

Not .... rta.med. 
5O,OOOt 

·Of thIS R9,000 will be paId by the mumCl-
pahty. 

t Proposod to b. held ,n reserve for allot-
ment If a sUltabl. schemo can be prepared. 

t S.t &SIde for chstrlbutlon when approv.d 
Bchemes have been prepared 

CertaIn questions regarwng fina.nclaJ arrange .. 
menta have been referred to the Govern .. 
ment of IndIa, 

II> 
t" 
t" 
o!. g 
;.. 

'" ... 
Z ... 
>oj 

~ 
<"l 
0 
Z 
"!l 
l'I 
l" 
l'I 
Z 
<"l 
p;I 

C<I 
W 
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No. 963-T M •• dated the 6th October 1911 

From-H. WauuB. Esq. C I.E., J.e.s. Seorot&ry to tho Gonrnment of Beugal. MUDlClpal 
I 'epartment, 

To-The Secretary to the Government of Intha, Edueotlon Department (8011ltary). 

I am directed to acknowledge receipt of your letter no. 1538-1545, dated the 21st 
A.ugust 1911, In paragraph 5 of which It IS requested that a definite programme Rhould 
be submitted of schemes of urban sanitation extendmg o~er a senes of years, indicating 
the degree of urgency of each and the amount of finanCIal aR8lstance required to carry 
them out wlthm a reasonable penod. 

2 In my letter no. 173-M , dated the 26th January 1911, the procedure was out. 
hned accordmg to which projects of water-supply and dramnge are ordinarily initiated 
The ortgmal Impetus may come from the efforts of the V,strlct oihcer, an InspectIOn by 
an officer of the SanItary Department, the generOf'lty 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 Engmeer 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 authonty has to be secured. and Its wllhngness to take a loan 
or to raise additIonal revenue ascertamed; prIVate hherahty has to be approached, and 
finally the amount of the grant to be gIven by Government is fixed In conSideration of 
these dUl'erent factors. These matters haVIng been settlea, the detailed plans and 
esttmates are drawn up, the necessary funds are placed at the disposal of the local body 
and work IS commenced. 

3. Such bemg the actual practical workmg of all ell'orts towards the execution of 
sanitary Improvement., It is not pOSSIble to frame a programme such as is apparently 
'Contemplated hy the Government 01 IndIa. LlSte specIfying the proposals for schemes 
of (a) water-supply and (b) drainage, which, for the moment are under dlscuSSlon, are 
hereWIth submItted, and It 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 
spectfy the exact order lU which these works Will be taken up, accordmg as each can hl 
pushed through, asslStance will be gtven to It by Government in proportion to the suma 
realIsed from other sources and the Budget proVISIon available, but anythmg in the 
nature of a programme is unpracbcable. A.II the Improvements spectfied are desirable, 
and the sooner they can be carried through the better, but the rate of progress made 
With each wtll depend largel), upon the local enthUSiasm and energy evinced, over which 
Government can exerCise httle control. Apart from the fact that the schemes teferred 
to are of sufficient magnItude to occuPl the time of the sanItllIy stall' which 18 at the 
disposal of the local Government, It wIlJ be obvlOus that It is stIli more ImpOSSible to 
frame a programme of the improvements necessary lU other parts of the ProvlUce, from 
which no desire has as yet been expressed for the formuiatlOn of a scheme Such re
quests w1ll doubtless arIse lU time, and Will then be dealt With, but a paper programme 
prop08mg to deal With dlll'erent munlclpahbes m a speolfied order would be of no real 
value, On the contrary, It would iend to throw a greater part of the expense on Govern
ment direct, while less was obtamed from local bodies and from _private sources. No 
attempt, therefore, has been made to prepare 8uch a programme There IS room for the 
Improvement of sanitatIon everywhere, but the dtl'ferent de~rees of urgency of lU
dWldual projects IS not so much a pomt In Issue as the proVISion of funds, and that 
depends mamly on local ell'ort. Accordmg as each scheme matur?B' the local Govern
ment IS prepared to help It to the ntmost accordlUg to the state of Its finanCla4 resource. 
at the time, but It IS not pOSSible to say beforehand when each demand Will occur and 
the amount of the expendltlll'e which It w1ll mvolve. 
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STATEMENT A 

Water-supply schemes wkwk are at present under a'!8CU88wn. 

No. Locahty. 

1 Jherrl& coalfields • 

2 Khulna MUnicIpality 
3 Kalna 
4 Bankura 
5 Patna 
6 Howrah " • • 
7 South Subarban MUnicIpality • 
8 Asansole Municipality • 
9 Mazaffarpur Municipality 

DOScnptIOD of ""heme. 

I Water-supply 
(I)Pumpmg. 
(2) GraVItatIOn scheme. 

ExtensIon of eXlStmg water-supply • • 
Pumpmg water from the Ilver and filtering 
Pumpmg water from wells •. 
Combmed flushmg and filtered water-supply 
ExtenSIOn of eXJStmg water works 

I ExtenSIon of pIpe boes. • 
Water-supply (sketch proJect) • 
Water-supply 

TOTAL 

STATEMENT B 

Surface dratnage schemes wkwk are at present under a'!8CU88wn. 

I 
No. Locality. DescrIptIon of Bcheme. I 

- -------- ------------- -- ------ ----

1 Katwa MunicipalIty 
2 Jessore " 
3 Kalna " 
4 Bettl&h " . • 
5 Hooghly-chinsurah MUOlcipality 
6 Suri MumcIpal1ty. 
7 Midnapur " 
8 Azungunge" 
9 Ranaghat " 

10 Gaya " 
11 Maniktolla " 
12 Sahebgunge " 
13 Kushtea" • 
14 Ranchl " . • • 
15 CossIpore-ChItpur MuniCIpalIty 
16 Puruha MUniCIpalIty • • 
17 North Barrackpur MUniCIpalIty 
18 Bhadreswar MunicIpahty 
19 MotIhari 
20 Sera.mpur " 

Surface drainage 
DItto 
DItto 
DItto 
DItto 
DItto 
DItto 
DItto 
DItto '" 

Surface drainage and partial sewerage 
DItto dItto. 

Surface drainage 
DItto 

• Dltto 
DItto 
DItto 
Ditto 
DItto 
DItto 
Dltto 

fOTAL 

I 

35 

Estunated 
total cost. 

R 

25,00,000 

19,000 
86,000 
32,000 

12,00,000 
15,00,000 

12,001) 
1,86,000 
4,54,000 

59,89,000 

Estunated 
total cost 

R 

77,433 
4,10,368 
2,60,137 
2,43,058 
8,79,368 
1,45,000 
3,78,484 
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 

/ 

78,54,221 

Jl 
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REVISED STATEMENTS FURNISHED BY THE SANITARY ENGINEER, BENGAL. 

STATEMENT A. 

W /Jler-SUP11g 8cheme, w7nM are at presem under d'I8CI.II/ston in Bengal. 

Lo.ahty. No.1 

'---
Monghyr 

:I Purl • • 

3
1 

Jherri .. Coalfield. 

4. Howmh 

6

1i I Patn .. 

ABansoie 

i 
'1 I Ranohi 

I 

8 Muzafl .. rpur 

U Bankur .. 

10 Ka1n .. 

11 Uttarpar.. • 

13 Balasors 

14. Midnapur 

15 Baranagore. 

16 Mnrshidabad 

DeBonptIon of Sohemes. 

Unfiltered water pumpmg Bta.tlOn • 

Water.supply from filtratIon gallery in 8&nd IulJa 

Water.Bupply, Uplands Granta.tIon scheme • 

Water.supply Improvement BOheme 

Water.supply approXlDlate estw,ate 

Water.supply from well mrIver bed (sketch project) 

Water.supply approlQD1&te .. tImate 

Fl1tered water.supply from rIver 

W"ter supply from wells m river bed • 

Fl1tered water.supply from rIver • 

Water.supply from Howrah water-works 

Water-supply llDprOVement scheme 

Water.supply for wells (rough project) • 

I 

I 
Water-Bllpply (rough project) 

Water.supply from Calcutta. waterwow 

• Flltered water.supply from river • 

Estunated 
total.CBt. 

R 

1,06,000 

3,00,000 

37,50,000 

15,00,000 

20,00,000 

1,85,000 

4,00,000 

4,54,000 

42,500 

89,000 

1,00,000 

2,00,000 

1,20,000 

2,50,000 

4,'16,000 

1,06,000 

11,00,77,500 
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STATEMENT B. 

Surface drlJ'tnage and 8ewerage 8eMmes wll1.Ch are at pre8en.t unde, d'8CU88W71 tit Bengal 

lio. Looa.hty. Descnptlon of schemp. Estlmated 
total cost. 

R 

1 Gaya MUDlClpahty Surface dralD&ge and part .. l .ewerage 7,00,000 

I 2 Ranaghat " 
Surf&ce dram&ge 46,000 

3 North Barrackpur Mum· . 
mpahty DItto 1,68,000 

4 Puruha MUDlClpahty D,tto 1,46,000 

5 Kushte&' 
" 

DItto 25,000 

6 Bhadreshwar " DItto 8?,000 
, 

7 Bett .. h " DItto 1,50,000 

8 eoBSlpore·Cllltpnr Mum· 

,- clpahty DItto and sewerage (approXl1llate estunate) 20,00,000 

9 Sahobgunge MunICIpality D,tto 51,000 

10 Chapr .. " DItto 1,86,000 

11 Katwa " 
D,tto 54,000 

12 Kalna " DItto 40,000 

13 Ku!asngunge " D,tto 31,000 

14 JeS801'8 " DItto 2,50,000 

15 Hooghly Chmsura Mum· 

: 
clpahty DItto 8,80,000 

16 Bankur& MunICIpality DItto 7,500 
I 

17 Sun 
" 

D,tto 39,000 , 
18 Howrah 

I " 
Sewer&ge_pproximate estImate 25,00,000 

( 19 Aaansol. .. Surface dralD&ge 58,000 

20 Muza!l'arpur 
" Sewerage 3,10,000 

21 Berhampur " Surface dramage 2,OO,QOO 

22 Bhagalpur .. DItto 7,00,000 

23 Serampur 
" Ditto 1,58,000 

24 lIIotlho.rl 
" Ditto 50,000 

1 
25 Mamktolla .. Surface dralD&ge and partial sewerage 19,80,000 

26 Ra.nchi 
" Surface clramage 2,06,000 

27 I\Ildnapur .. D,tto 1,50,000 
I 

28 Azlmgungo 
" , DItto 1,46,000 

29 Mursludabad .. DItto 3,00,000 

30 Utterpara .. DItto 58,000 
i 

31 Bubar .. D,tto , . 88,000 . , 
'::11 . 

, - .. .. ' .. - -- ~ . .. ., . , , ... 
1,17,62,500 

I 
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No. 1·L K.O. ilated tho 28th Ontober 1911 

From-The Hoo'bl. Mr. L ST1I!BT. I C S~ Se ... tary to the Govemment 01 the UOlte! Provio .... 
SaDltatlou DepartmeDt. 

To-The Secretary to tbe Government of Indl1l, Home Department 

WIth reference to the correspondence endIQg wIth the letter of the Government of 
'ndla. no 1541. dated the 24th August 1911. I am dIrected to forward the fol\owIQg 
chemes for Improvement of urhan samtatIon In the Umted ProvlQces with a VIew to 
belr bemg dIscussed at the forthcommg conference at Bombay. 

2 These schemes are contalQed 1Q 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 programme. 

Every endeavour has been made to brmg these' schemes up to date But as the 
Ime for preparatIOn has not been long, It IS possIble that there may be a few umm
lortant omIssIons In the figures of grants made towards the val10US proJects. 

3. All the schemes In questlOn ha..-e been carefully considered by the Sanitary 
Board of thIS ,rovmce, and the 26 schemes m the first hst. may be ranked as of real 
urgency and 0 publIc UtUlty Schemes nos 1-8 and 12 and 13 1Q the second hst are 
of urgency and of publIc utIlIty Nos 9, 10 and 11 have not yet been thoroughly ex· 
BlIllDed. In the case of all schemes that have been examined the only queshon remam
~ng IS that of the provlslOn of funds. There can be no doubt as to the necessIty of the 
Improvements There IS consIderable reluctance on the part of muniCIpal boards to 
enter on such bIg schemes. as, m the maJonty of mstances, the boards can Bee no pro
spect of provldlDg funds It appears that the best method of overcoming thIs reluct
ance 1S to gIve grants to start the work on conditIon that the board completes the work 
or a speCIfied portIon of 1t. In cases of draInage the best pohcy IS often to make B 
grant for B mam draInage and outfall system leavmg over till later the final completion 
of subSIdiary drams and the pavlDg of lanes 

4 If the Government of IndIa can supplement the generous aSSIstance, whlch this 
provlDce has already receIved from them for schemes of urban Improvement. I am to 
suggest that the followlDg grants will be of the greatest pOSSIble value:-

(1) A gr.Dt t. the Fyz.bad Mun""pahty (bstl. no. 3) of 
(2) A graDt to the Bah.raopur Mnnlclp,hty (lilt 1. no. ') 
(~) A gr.ut to the ShahJahanpur Mumclpahty (hot 1. no 5) 
(4) A grant to tbe Etawah MUDlr'pahty (JIst I. no 9) 
(5) A grllJlt to the Jbmpun MUDIClpahty (bst 1. no 10) 
(6) A grant to Ihe Dh&DIpnr Mumcipahty (hot 1, no. 11) 
(7) A graDt to the Meerut M DDIOlpahty (bst 1. no 12) 
(8) A grant to the JbanBl MUDlclpahiy (h.t 1. no 13) 
(9) A graDt to the Allga.rb M UDlolpahty (h.t 1, no. 15) 

(10) A grant to the Fat.bpur Mumclp,My (JISt J. DO. 16) 
(11) .A gl'&Dt to tb. C.wnpore MUDIClpahty (hst 1. DO 25) 

R 
1,00,000 

60,000 
1,00,000 

&0,000 
1.00.000 

70,000 
1,60,000 
1.00,000 
1.00,000 

60,000 
1,00,000 

The case of the Agra MUDlClpahty may also be mentIoned No project from Agra 
appears on the programme There IS great need of saDltary Improvement in the town 
but the finances of the munICIpalIty are lD such a bad condItlOn that the muniCIpal 
authorItIes have not conSIdered it worth whtde to put up proposals. The questton of 
improvement of water.supply and drBlDage lD Agra is now pressing, and a grant of 
1 lakh of rupees for the first and /) 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 municipahtles suggest the enhancement 
of octrOl duty as the only method of provldmg the reqUIsite funds As proposals have 
been made to abolIsh the levy of OCtrOI, It IS clear that thIS source of lDcome may be left 
out of account It IS dIfficult to suggest any other method of enhancmg mUDlclpal re
sources The grants Buoogested form a modest portIOn of the amount whIch can be use
fully expended at once. 

0 
WIthout lDcurrlDg the danger of pauperlslng mUDlClpal boards. 

If more money he avallahle. grants for the greater part 01 the funds reqUIred for the 
sanctioned schemes may be gIven WIth great advantage Further grants to Lucknow, 
Cawnpore, AlJ.ahabad, Benares and Gorakhpur for the cost of town Improvement schemes 
would also produce lDcalculable benefit It has not been poSSIble to work out such town 
Improvement schemes lD detail. It lB, however, suggested that anythmg which the 
Government of.Ind18 may choose to gIve for.Buch purposes can be expended 'I1!1efuJly. 



PROGRAMMi 011' SANITARY WORKS, UNnED PROVINCES, ARRANGED IN ORDER 

OF URGENCY. 

I.-Works to be undertaken. 
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Names of places. 

1. Khur.Ja 

s. Hapnr • 

3 Fyzabad 

4 Saharanpnr 

6. Shah.Jahanpnr 

G RlkIukosh 

,.. A1mora 

8. Kanan}. 

,. 

Descnptlon 01 
work and Its 

estlmats. 

Dramage works. 
c""tlog 
RI.37.840. 

Dramago works 
estImate, 
R2.08.893. 

Dramago works 
esttmate, 
R3,79.533 
-1,71,481. 

Dramago 'Works 
estIlDa.te, 
R3.69,808. 

Dramago worko 
estimate, 
R6,57,416. 

Dr ... nage works 
ostnnate, 
BI.Ol,671. 

Dramago works 
estimate, 
B27,948. 

Drainage works 
estnnate, 
R29,885. 
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Remarks by Government. 

Part of tho cost would bo met 
from the casb balanco wlucb 
at the cIOIIO of the year 1908· 
09 amonntod to R42.364 
and a loan of a lakb would 
probably be n ..... ary. the 
Board should be able to 
afford tins. 

In 1908 the Board had a snr
plus moomo 01 RI6.000 
Wltbout al10mng any sum lor 
ongmal worko. but subse· 
quently " dochne m the 00-
trOI mcome disturbed the 
finanCIal po .. tlon The 
Board should be "ble to 
finance the scheme, but en. 
qulrY will bo n ....... ry bo· 
foro the proJect .. placed on 
the programme. 

Nothmg can be done towards 
the executIOn of the Bcheme 
till eIther taxatIon U 1'&18ed 
or the Government 18 m a 
pOSItion to give &BBistan .... 

The Board Dan finance 
complete soheme. 

the 

Hero also the ootroi fignrea 
vary a groat deal from year 
to year so that It WlII bo 
lIecessary to ask the Board 
to work onta nonnal budget 

, and to state clearly lIB finan· 
mal poSItion. 

The MUDlClpal Board b&e decn· 
dod to defer takmg up the 
project toll It hae rovlBed rts 
system of taD1;JOn. 

The COlDIlllttoe 01 the noti· 
fied area oould probably 
afford to undertake the 
s.heme. But to dofray the 
loan oharg .. It will bo nBOOlIB
ary to shghtly r&l8O the mOl· 
donee of taDtlon and the I 
OOMlDlttoe ehould be asked 
fur Its news. 

PROGRAJll!II 01' SANITAlIY WORD. UNITED , 
l.-Workllo 

BBPLIBS ILBOBIVBD I'ROlI TaB MIDflCIPALlTY Oll TO 
TIIBlIlI PODn'8 BAl8BD BlDLOW. 

Fnnds avaIlable 
for the work 

B 
44,000 

41,000 

No funds. No· 
tbmg oan be 
88ld towards 
the execmt10n 
of the scheme 
toll eIther Ia,,· 
atlon.. ral8ed 
or Government 
glV80 ..... to 
anoe. 

1,61,000 

6,000 

5,000 .. year • 

I 
!naoma WIth I Method by wluoh 
ref ..... noe to It.. proposed to 
the actual. of ral88 any addltional 
the prooedlog I moome and method 
throe y...... of repayment of 

loan, II. lakeo. 

R 
64.973 By talong a loan 

of 1 lakb of rupeeo 
which WIll be roo 
pa1d Wlthoutlevy. 
log fresh taL 

1907-66.010 By talong a loan 
190~.189 I toborepaidby40 
1909-44,057 hall yearly instal. 

1.12,574 . 

1,47,545 

1.39,000 

menta 01 equal 
&lDount. 

Enhancement of 
octroi duty. 

Appbcatlon made 
to Socrotary, 
SanItary Board, 
for a grant of 
R2.00.000. W,ll 
not take a loan 
but r&l8O the 00-
troJ duty. 

21,500 By taloog loan 

I 
and rlLl81Dg the 
In"""", by add.
tJonaI taDtJon. 

8,070 I No loan will bo 
taken. Income 

b&ebeen9 :'--1 
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PIIOVINOEB, A1II1ANGED IN OIlDEII 011' OllGENCY. 

be undertaken. 

Remarks by &mtary Engmeer. Remarks by Samtary Board. 

Tlus project was prepared by Mr Stendley and sent 10 and sanotloned just Classed as ready and urgent. 
after I took oharge. I beheve the mumo.pahty are tl11nkmg of starting 
on a portlon of the work. 

The Colleotor of Meerut (Mr. L Porter) pressed urgently for tWa proJeot and D.tto • 
• t got out m reoord tune m March 1909 and was finally sanctioned by Sam· 
tHy Board and Government. They 10tended to finanoe llekh'. worth of 
.t but noth,mg has been done. 

The Board mletterno. 307,dated the 7th Ooiober 1910, sa.d that they had 
apphed for allakhloan m 1909. IU2,OOOfor land and R7,735fornew 
otatlOn road hao been made m the budget and the work •• m progreeo 
R19,735 should be exoluded from the total amount. 

ThlS project h ... been finally paooed by Government and Samtary Board. Classed as ready and urge~t. 
But the Board 00 far have not been able to finanoe any part of .t. I beheve 
they mtend to take up the FatehganJ nala portion w!uob although formmg 
part of the whole Bohome lS a separate p.eoe by .tool!, but ao far nothmg has 
been .tarted. 

The final proJeot .. now before Government. The Board ... ked for 
R2,OO,OOO from the &mtHy Board to enable them to.tart. 

This •• hemeianowWlth the Munioipal Board. They are aW&lt1ng the return 
of Mr. Tyler before domg anytlung further. 

ThUi project has just been oompleted and .ublll1tted to Manager, Rlklukeeh Cleosed as ready and urgent. 
Improvement Fund. 

Tlus .0 a omall ooheme w!uoh the Board mtend to carry out themeelves. I 
am now preparmg an aoourate map for them w!uoh they ... ked for. 

This work will probably be earned out slowly b.t by b.t by the Board'. over· 
Beer. I am told tho outfall adVUlOd and dOBlgned by mo haa been budt. As 
the town.tseIf posaeeooo very oteep grachento mdeed, the proJect 18 really & 
aunplo one, &Dd tho am&lloot sort of dr&ln earn .. aw&y &Dythmg very 
qwckly. If tho outfall has been budt, It .... atep 10 tho nght chreotlon. 

lhtto. 

lhtto. 
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Nameo of p1acee 

9. Etawah 

10. Ma,lnpun 

11. Dhampur 

12. Meerut 

13. Jh&DS1 

15. Altgarlt 

ALL-INDIA SANlTAlty CONFBRUCL 

DeacnptlOD of 
work a.nd .tAo 

eatunate. 
Bemarlm by Go_t.. 

Dramage 
eatunate 
R3,69,095. 

worlm The Board .... finance the 
oomplete scheme. 

DrlUDage works 
eatunato, 
R2,66,953 

Dr&1D&g8 works 
estunato, 
R70,281. 

Dramage works 
estlma.te, 
R6,50,OOO. 

The preeent IIlcome 18 only 
sufficient for the ordmary eJ:
penwtnre, and tazatlon must 
be enhanced d the project 18 
to be taken up. The Mum· 
mpal Board should be ad
drOl!lled. 

The margin on the figure 
III the _at is only 
BI,OOO, and before &ny. 
thing 18 donelt wtII be n ...... 
a&ry to ask the Board to 
expJam how funda can be 
proVIded. 

Wlthont any provisIon for orl
gmaJ worlm the 1I10ome e"
ceeds the ezpendtture by 
DI5,oro or Rl6,oro. but 
some money must be set 
88lde annually for works and 
the real margm .. coDSlder
ably less. If however the 
scheme IS to be undertaken 
piecemeal thta wt11 not 
matter. 

Drft,1Dage 
R5,64,627. 

",orks The excess of lDcome over ex
pendlture .. only suffi.lout to 
oover the charges on a loan 
of onelakh. The MumOtpal 
Board wanted dramage be· 
fore water works. But It 
... 11 be n ........ y to settle 
defimtely what IB to be done 
about water works soheme 
before thedr&lnage prOjoot18 
taken up. 

Dral.D.&ge worksJ 

R18,32,628 

Draanage works, 
R5,50,OOO. 

The MumClpal Board has been 
asked to clear up the finan-

, moJ posttton and a further 
commumcatton ... D be made 
when thetr report 18 re
ceIved. 

The Board can afford to take 
a loan of about 31lakhs and 
It has R28,200 mveoted. 
But d tho whole scheme .. 
taken up awl further taxa
laon 18 necessary, tho MDDlOl. 
pal Board must be addrOl!lled 
on the finanmal questton. 

PaoolWDllJ tR 8.urrUI' WoaD, UIIl'l'l ~ 

1.-WorulD 

B&I'L1D ___ no ...... UIIlCIP4LlT1' 011 

TO 'nIBa 1'OI1I'IIt ..... &O 1dLOW. 

J'aDdeavatlable 
forthe ...... Ir. 

B 

1.000 

, 

12,500 

20,000 

IDocmeWlth 
refereaae to 
the_Iaof 
the preoedmg 
thraeyean. 

B 

The annual 

Method by which 
io propooed to rauIt 
any addttlonal in-lt 
ooma a.nd method!i; 
of repaymaut of ~ 

loan, If taken. ~ .. 

By talong a lca~ 
which ean be r~ 
p ... d by enhanainf 
the cotrol duty. W 

It.. proposed tot 
chargee .". take .. Joan 'or i 
oeed the m· my any &ddt. 
come. tlonall&zea 

3,0.,758 Th. work wi11 bef 
undertaken PleceJ 
meal and paid I 
from revenue. 

86,166 By loan and b, 
addtttonai ta,.. 
tlon. 

11,87 ,34.l I Will not take '" 
loan, BIlks Saul-I 
tary Board to 
maks.. grant Of 
live IaIrl18. 

64,540 It wt11 probably be 
dectded to take 
up tbe works by 
IDSl&lmentAo and 
to finalW8 it by 
.maIIlncre&808 of 
taxat.on, but de
talla """not be 
gtveD ttll the 
schems 18 aent.. " . 
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PlIOVINCES, ARlIANGED IN OllDER 01/ U1IGENOY-t'OIIltl. 

Remarks by 8amtary Engm_. 

Tlua project, I faney, the Etawah Boam are not very keen on. I had .. con· 
ferenee WIth the collector a short tune ago and they contemplate domg 
BOme porbon of It and I do not thmk they WISh to take a loan. 

Remarks by Sawtary Board. 

l'Ius project takes in the whole of Mampun whIch mekee the cost per bead Claascd &8 ready and nrgent. 
hlgb. It can 01 course, hke all the projects, be taken up in blocke, but BO 
f .. r they have not seen theU' way to linancmg any part oht. 

IhIB scheme h .. lately been completed. It IB .. small mUDicipahty and will lhtto. 
reqUU'e help. It .. a pl&oe to wweh a grant nught well be gtven by the 
Board. The Board ... y that theecheme .. not necee&ary bnt that 1f Govern· 
ment p .... for It,lt must b. done through a Government grant. 

rhe projeet 18 now bemg oompletod. It will be a b'!l project, but if the lhtto. 
mUDlD1pailty ean bwld lfAl111&llll, the ..... t can be done block by block. 

rho scbeme HI al'proaching completion They would hke to spend abent 
R25,Ooo annually and do the work gradually. 

rhe scheme hM now been reVHled by Mesare. Lane Brown and Hewlett and 
18 now WIth me. It 18, I thmk, a oonB1derable 1I11provemnnt on the O1"guW 
80heme and .. some l&khe cheaper. But nnleaa the mummpal1ty _ fin· 
aneeasumofabeut51&khenotmuoheanbedouoas the 6retworke mnet be 
the pumping station and the BeW&giO Dl&Ul _ the Jumns. The Boani 
have stated they ..... not m a pomlolon to 6na.noe further loane till 1912. 
They have aeked Government to come to theU' &8&18tance and make a spemal 
grant of 5 lakhe or BOme suoh sum as will enable them to make .. start. 

ThlS scheme bee la'ely been completed, and 18 DOW bemg conmdered by the 
boaJd 



44 

N am •• of places 

16 F"tehpur 

17. Hardwar 

18. Atrauh 

19. Amroha 

2(). Landour 

21. Luoknow 

22. NIW11 Tal 

23. Mirzapur 

25. VaWDpore 

26 Lucknow 

DesCrIptIon of 
workand.tB 

6tltImate 

Dramage works, 
11.1,80,000. 

Dramage worb, 
11.1,00,000 

Drainage worb, 
11.1,25,000. 

Drainag. works, 
11.2,67,543 

Drau.age, 
B2,oo,ooo. 

Water·works, Gatt 
g'u.t. R4,OO,ooJ. 

Lamn .. and p&11 
depots, Rl,OO,ooo. 

Water-works, 
R6,32,ooo. 

Sewerage and sur· 
faee dr&1nag. 
scheme, B2,OO,OOO 

ImproVlDg oonser· 
vancy tramway, 
dra.Ulng Con ... 
torgen) and 
Laohmanpurwa, 
R5S,ooo. 

Town improve. 
ment, R2,40,OOO. 

ALL-INDIA SANITARY CONFERENCE. 

Remarb by Go""mmeot. 

The eurplus of income over 
the expeod:ttore IS about 
R3,500 a year, the Muruc.pal 
Board reported that .t would 
take up work on the .oheme 
from t.m. to tun. as funds 
were avaIlable, and m VIew 
ofthlS f ... tltls for the Sam· 
tary Board to oOD81der.f the 
ach.m. should be proceeded 
WIth 

Th. eoh.m. should he explam. 
.d to the Comm1881oner who 
WIll deCld. wh.ther any part 
of .ts cost can bs met from 
1mr fund &eoount. Th. ba· 
lance m thIS aocount at the 
clo .. of the year 1908·9 was 
R42,059 and the moom. 
exceeds the outlay by about 
R15,OOO a normal budget 
of the ordmary mcome 
and .xpendIture mdloates a 
surplus suffiCIent to cover the 
charges on .. loon of a Iakh, 
but thIS makes no allowance 
for Oflgma.l worb , 

On a normar budg.t. the 
margmal wOrks work out to 
11.2,000 Th. Board .honld 
bs addressed. 

A normal budget mwoates a 
p0881ble surplus of only 
R3,OOO and It seemB neces~ 
sary to asoertam from the 
Muulclpal Board .n what 
.ta~elt proposes to carry out 
the .. h.me and how proVld. 
funds. 

PROGRAJD[II: 01' 8.um-A.Rl' WORKS, UNITEl 

I-Woru to~ 

RULIBS BBOlUVllD J'BOM TUB IIUlum ALl'l"Y 05 Tn 11: 
'1'IIaBB POlNTS IWSIW lIBL(JW 

Funds availabl. 
for the work. 

1\ 
10,000 

Board can devote 
1\10,000, dUflDg 
next year for 
the work. 

a,ooo 

f 

Inoome WIth 
reference to 

th .... tuaJa of 
the precedlDg 
three years 

B 
22,218 

1907-8-
55,981 

1908-9-
54,791 

190910-
52,921 

17,013 

Method by whloh 
it IB proposed to 

ralB8l1J1yadwuonal 
inoome and m.thod 
of repayment ot 

j ..... , if taken. 

It IS not propoeed 
to take. loan or 
rals. any addi· 
tlOnal income. 

Th. Board .u~.ts 
tho work to bs 
done In three 
y •• rs ond IB pre. 
parea to pay 
1\30,000 and pro
po ... that the 
bamnoo R20,ooo 
bs met from the 
fall fund I .t IB 
not proposed '10 
take • loan but 
to enhance the 
OOtrOI duty on 
goods .nd the pd· 
gnmtas. 

It I. not desired to 
take & lOaD Or 
levy addJUoual 
taxeo. 

Unable to c.rry 
out the .. heme. 
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Captain JUiltice in introducing his paper (Appendix 17)' on the pass
porting of grain and gra.in. gunny bags from localities infected with plague 
stated_ that the subject of the importance which grain bears In the dIssemllla
tion of pl~e might. perhaps be lllvestigated by the Plague Commission, and 
·that experunents on the transportation of fleas in gunny bags and grain 
IIllght be carried out. 

Major Gle'!/; Liston then read a paper (Appendix 18) wrItten by Cap
tain Ste'Oenson on the action of hydi'ocyanic acid gas on grain and other 
tood-stuffs. He himself considered that it would be extremely dIfficult to 
control the transports of gunny -bags . 

.. Captazn Patton made the following remarks. While studying the life 
history of the cat flea Ctenocephalus felis, I was struck WIth the fact that the 
larval of this flea, even the smallest, when kept in proximity to the fleas always 
contain digested blood. It then occurred to me that larval may wen ingest 
r-athogenic organisms passed out by the flea, and that if they retain this infec
tion in the mature flea on hatching out from such larvre may constitute a 
factor' in the transmission of the organisms So little appears to be known 
regardin/:I the feeding habits of flea larval that I venture to suggest that this 
is a pOSSIble method by which plague may \)e carried by infected larval in 
grain and gunny bags. 

Dr Bose urged caution in the use of hl"drocyanic acid gas owing to tlie 
danger of men with dIlated hearts or any derangement commg into contact 
with it. 

A member here observed that a temperature of 112 degrees in. the sun's 
rays for t hour was sufficient to destroy fleas; and there should be no. difficulty: 
in disinfecting gunny bags by this means. I 

General Lukis pointed out that this could not be done in the case of, 
cargoes. 

- Major LalO1' was of opinion that action should be taken rather to adopt 
measures ill oo'Oance of plague to prevent its spread than to attempt to 
prevent its importation, the latter being in the nature of things almo,st im
possible. If large stores and barges were so constructed as to be easily ratablQ 
and if they were ratted regularly the danger of spread of plague by gtmlly 
bags would be minimIsed. -

(d) Other Epidemic Diseases. 
A memorandum on the manufacture of gl:ycerinated' calf lymph and 

lanohnated vaccine was read by Captain Justice (AppendIX 19), whIle Cap
tain Patton explained ilie 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 o:pposed to lanolinated vaccine and of th~ possibIlity of the desiccation of 
vaccIne. 

Major Clemesha speaking from a knowledge of Yadru assured Captain 
Patton that there would be no necessity for a reserve of ealves outside Madras 
City. 

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 glycerina.ted lytnph 
mIght be more sUIta6le for towns where a glycerinated lymph can be manu
factured. and if not used, thrown away_ 

Colonel Wilkinson said that they were not trouliled by clim,atic 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 lympb 
manufactured in the hills to fail, if used within a week a.fterprepara.tioIl'. 
Grea.t care was taken in manufacturing a high standard of IYlIlpli. The 
strain was kept up by vaccinating frQm a. oow into a buffalo calf. They kep' 

B 
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their own store of calves and did not depend on contractors. Generally, 
speaking the results from glycerinat£d lymph had been excellent. 

Major Robertson stated that in the United Provinces they had trouble 
over contractors for a good supply of calves. ,There:was no cold storage on 
the ground of the expense it would entail. .The gly:cerinated 1ymph wu 
stored in the hills and sent weekly to the plains. . 

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

Dr. Rwtlberjord stated that only glycerinated lymph was used in Ceylon. 
It was kept in cold storage and issued twice 8. 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 depot existed and the existing arrangements had the merit of 
cheapness. 

Major Lalor stated that calves were purchased in Burma by the Superin
tendent, Vaccine Depot, Meiktila, and were afterwards sold at a loss. The 
alternative of asking the Veterinary Department to purchase calves, lend 
them to the Depot, and rear them subsequently on forest reserves for sale at a 
profit to Government, was unfortunately out of the question owmg 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 depot. 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 ex:traction or preservation 
of cow-pox vaccine as practIsed in the King Institute, Guindy, Madras (Ar
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 vac
wnations 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 dd'ference in case incidence amongst the inoculated. is due to 
the grelllf.er frequency with which sources of infection are encountered. No 
person is immune to primary vaccination and if a f8.llure 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 
endorsed 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 Malor Ross put in a note on education and public 
health (Appendix 23). 

The conference then terminated 
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ALL-INDIA SANITARY CONFBRENCB. 

:A,PPENDIX I. 

SCHEMES OF URBAN SANITATION. 

lIo. 1638-1546, elated the 2let August 1911. 

From-The Hon'ble Mr L. C. FORTBB, Seoreta.ry to the Government of Indla, Department of 
Education, 

(Th. Ch,ef Seoreta.ry to the Government of Medras 

1 
Th. Seoreta.ry to the Government of Bomb,!;!" Gen.ral D.~~.nt. 
Th. S ... et..ry to the Governm.nt of BengaJ, !ilumOlpot (Med'caI) Department. 
The Cluef Seoreta.ry to the Government of the Un,ted Provuweo. 

'T..... The 8eeretary to the Government of the PUIlJab, Hom. (MedICIiI .ad ~tar'y} DepMtm.nt. 

I Tb. Seoretury to the Gov.mmeDt of Burma, Methoal Dep&rtmellt. 
Th. Seoretllry 10 the ""'omment of EpsterB Bengu1 and AAa.m, aOlnOli ,Mech""l ODd SenitlryJ 

l D·tlMtm.nt. 
, The Hon'ble the Chlff Commi..wner of the (lont!al P"",lIIOOII. 

With reference to the correspondElnce Ilnding WIth your letter*, no. ;t, !lilted 

• Addr .... d to the Seoreta.ry to \he Govsrn· the I IIIll dU'ect~d to slly that 
m.nt of Inch&, Hom. D.partment , 

t M.a..., no 417, datOd the 27th May 1910 
Bombay, no 229, dated the 13th JaDulry 1911. 
Bengal, DO. IS26·Medl., dated the 18th August 

1910. 
United Provmoes, DO. 3680, dated the 9th 

Auguot 1910. 
PunJab, no 813 (M. & S), dated the 8th N oy· 

ember 1910. ' 
Burma, Dc>. 248·M,-&·X·ll, a.ted the 29th 

Apnl1910 
Eeotern B.nguland Assam, DII> M64-Q. <lated 

the :il2ad .tuJJl1910. 

the Government of IndIa have recently lia~ 

uudllr their conSlderaiaon the reaommendatlOn 

ptade by th(\' Royal Commission ~pon De. 

central.J.zation In IndIa In, paragr8,ph 385 of 

then' ,:report .regardlug the. .oocaslOllal eonfer-

ilnces of 'proviucial Samtary CpmDllSSioners 
CentruJ Provmoeo,\DO. VI!!:lO ,'dated the 

13th August 1910. with their Sanitary CommIssioner. 
2. After conSldermg, the opinions of :tlle lo~al GO'1emmen.ts lIons~lted on th .. sub· 

Ject they hllye decIded that such eonferellCes should, be held regulaPly. at convement 
eeutres, at whICh ideas ean. be IlXchanged and first-hand Imowledg!l obt8,1n.ed of what IS 

beIng done In the matter of sam.tatlOu In drll'~rent places Other llllpol'tant questions, 
such as the d1l8ct attack UpOD pathogemc mieJlobes whwh 8,l'e bown to eonvey l'artlclll8,r 
dlSeases. may convenien.tl;)< 8e, discussed at these conillfencew. 

Madn. 
S. Tb.e Go.VerQJJleut of lnru. !wiJII inforBll the Go .. mment of ]lomho)!,~ of the Illb. 

I ;you. 
jects to. be discussed a.t each con,ierence. In order to enable ~hem to, draw up defuUte 

the penDl8810U of BII Excellency the Governor lD. 

agenda the delegates should be lustructed Wlth the perm;", .. of HlA Houour the L>euteDaut-\l •• ernor 
the pelJlUBalon of BlI BODOU!' the LlIUteDa.u.t .. 

Count'll 
,iiCOUiiOi:l to eommul11ea.te to the- SwMtary: (JOmDll8Sl0ner Wfth the' OovernmenJ; of India 
&vernor 
the subJects whloh they, propose fell dllloull!llon, 80 far sa possihl", two> months pteVl'Ous to 
the date fixed for the meeting The dIscussions wIll be' roformab and the conclUSIOns 
arrived at Will m no' wily be bJ,D,ding 011, elthew the 1m penal or PI1ovinolBl GOve'llllDlents. 
No orders will be pa.ssed on the. recommendations of these conferenoea Wlthout pl1evloualy 
consulting the ProvlncJ.aL GovefllDlents oODllerued. 

4. It baa alsa, bSelll derudedl that the- nest coJl!ference, the' preClse date of whlclI. will 
be subsequently mtmJated, aholJId bllt held at, Bombay In contllluafaon of the annual 
meetIng of the Ganem!. Com:mittell' fo the study oll Malal'la probably In October ot the 
he~ of NovembBJIIal1. I am to' request that delllgates m8,y be selected to attend 
both th.e meetlngs anti to suggest that one 01' the delegates should he the provmclal 
Sanitary COlllIl1l8!1l0nel". 

6 The Government of IndIa think it particularly deSirable that de/hute schemes 
of urban sanltatlon exteudmg. over a series of years mdicatmg the degree of urgency 
and the amount of nn8,nClal 3881slance reqUIred to carry them out withm a reasonable 
period, shaul\J' be prepared for the ddl'ereut provinces 

( ) owt m the ",_to Central p",_ I am. 10 l'IIquest that (with the perDllssiou of 
H1I _llen01 the Go"",,, in Council 
liiillOiiOiirthe-,.;;eotouant-GO ....... ,0 counrir) a report ou the subJect may. If possible, be sub
Blt BoDOlU" t.t:I.e L .... teUDt-Oo\ll8nlOP 
mltted to them a.1;. an., earl;)" date WIth, a View to such sohemee hemg discussed at the 
forthcllDlUlg COllfereuce, 

1'2 



ALL-INDIA SANITARY CONFERENCE. 

6 The conclusions of the Government of India on the proposals contained In pafa
graphs 377 (11) and 384 of the DecentrahzatIon Commission's repor' regaramg the ap
pOintment, etc, of provlnC1al Sanltary CommisslOners and Deputy SBnltary Comnns
Sioners wIll be communlcated separately. 

No. 1646. 

Copy forwarded to the Sanltary 'Comml8sloner with the Government of India for 
lnformatIon 

No.l'7S·L., dated the 1st NovembQr lUU. 
From-The Hon'ble M'r L. DAVIDaoll, I.e S., Acting Seoretary to the Government of Mada .... Local 

and 'MuDlClpal Dej>artment, 
To-The Secret ... .I' to the Government of Indi&, Department of Eduoatlon. 

In contmuatlOn of my letter no. 3646·1-L., dated 26th October 1911, and with ad
vertence to paragraph 5 of your letter 1;;0. 15380, dated 21st August 1911, I am directed to 
enclose :lour hsts of urban Sllnltary schemes whICh tbe local bodies concerned deSire to 
take up for execution Wlth the asslstance of Imperll~l or .Provinclal grants. 

These hsts relate respectIvely to-

(.) local fund areas; 
(o.) -mufassal munlCipahties-water-supply and drainage projects; 
(.n) mufassal municIpahtIes-other sanitary schemes; 
(w) schemes in the City of Madras. 

The local fund areas referred to In 118t no. (1) are small towns under the control 
of local boards and known m thIS Presidency 8B local fund unioIl\o The first item 
relates to a scheme for which detaIled plans and estImates are ready and which is now 
under the scrutmy of the SaIlltary Board. It has been long in incubation and should 
recelve preference to the other 15 items. It 18 not possible at thIS stage to mdlCate 

.the relative order of preierence accordmg to which the latter should Le delllt with. Other 
thmgs bemg equal, It rlS 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 examme the extent 
to which the local bodies concerned have already received assIStance of thiS character 
and til regulate the distribution Wlth reference to the total amount known to be avaIl
able It rna)' be added that If circumstances permit Hl8 EX'tellenc'y the Governor in 
Councll would deSire to consult the Fmance Committee of the Legislative Councll on 
thiS question. It IS not pOSSible to lay down any hard and fast rule for the determmatlOn 
of precedence m such matters and the nval claImS of vanous local bodies form an a1'
proprlate subject for consultatIon With their elected representatIves Sitting on the LeglR
lahve Councd The relatIve pOSition of the localIties in the matter of urgency WIll 
also depend upon the extent to which they are hable to epIdemICS and the death 
r".te resultmg from the prevalence of Insamtary conditions The hst, It may be 
added, has been compiled from applications for assistance put forward in connection 
With th~ distribution of the annual sanitary grant ol 3t lakhs and the items represent 
schemes for the execution of which local funds can make no Immediate prOVISIon 
havmg regard to the other claImS upon them 

2. The second lIst which appertains to water-supply and drainage schemes In 
mufassal munlCIpahtles ('onsists of projects whICh have reached a comparativet!y ad
vanced stage, the prelIminary investIgation bemg completed and the maIn outhnes 
already approved by the SSDltary Board. In some cases also detBued plans and estI
mates are ready and In one or two mstances a partuI,1 grant has already been promIsed 
by Government. The varIOus Items have been rough'ly arranged In order of prefer
.. nee by the SaDltary CommIssioner who 8B a meIl.lber of the conference at Bombay Will 
be m a poslbon to explain the reasons by which he W8B inJIuenced. Columns 6 and 6 
of the statement call for the followm~ remarks. The local practIce With regard to the 
distrIbutIOn of Provmclal grants-m-ald has been to give 'precedence to schemes which 
admit of being financed Wlth a subsidy of one-half the estImated total COBt, the balance 
bemg tound from munICipal funds whether by a dIrect allotInent :!'rom surplus revenues 
or by means of a State loan The figures entered in column Ii represent rants cal
culated on thls basiS, allowance bemg made for sums already promised an avaIlable 
Wltbout further asslStance from the Government of IndIa. The entrIes in column 6 
represent the maximum subSIdy permiSSible on the 8BBUmptIon that the half-graot rule 
IS not enforced and that suffiClent sums are 8..-auable to meet the eutlre expendIture for 
.... hlch provlSlon has not already been made. I am to say tnat the order of preference 
.mggested by the Samtary ComlUlsslOner 18 merely provlBional and WIll undergo further 
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scrutmy as in the case of the items appeanng in hst no. (1) when the total grant avail
able is known and the tlIDe for actual dlStnbutIOn has arrIved. In thIS case also It is 
deSIred, If possIble, to consult the Fmance CommIttee of the Legislative COunCIl. 

3. The last remalk applies to the thIrd hst whIch deals WIth other sanitary schemes 
in mufassal munlclpahtIes, notably proJects for the unprovement of congested areas 
and the extenSIOn of house SIte accommodatIon. No attempt has been made to detail 
the order of preference In these cases, but It may be stated that Items 1 to 18 should 
take precedence of Items 19 to 25. It has been the practIce, to gIve full grants in cases 
of thlS character, expenence havm!l' shown that mUnICIpal bodIes can seldom finance 
such projects WIthout crlpphng theIr resources and undeSIrably restrIcting expendIture 
on other servICes. 

4. It remaIns to refer to the fourth and last hat which relates to the crty of Mad.ras. 
The three minor Items aggregatmg 3 07 lakhs are applIcatIons for assistance towards 
the openIng up of congested areas and the proviSIon of house sItes and model dwellmgs. 
The Corporation has already earned out a conSIderable amount of work of thIS descn!;?
tlOn, but there is ample scope for development and assIstance has recently been speCI
fically requested to the extent mdlcated. 

The major Item at 77 5 lakhs represents the estunate framed by the Corporation 
of the amount of funds reqUIred in order to finance the extensIve water-supply and 
dramage schemes now In progress and under mvestIgatIOn. The need for finanCial 
assistance of thIS character has already been brought to the noilce of the Government 
of IndIa III Mr. Cardew's letter no 1598-M, dated 29th October 1903, when sanctIOn 
was sohclted for a loan of 25 lakhs In addition to a proposed grant of 17 lakhs. SInce 
1903 the dramage and water-supply work has grown m magnItude Experience proved 
that the system of constructmlf drams was defectIve and that It would be necessary to 
supplement the contemplated Improvements m the Iiead-works of the water-supply by 
elaborate and costly distrIbutary arrangements. 

The programme of work under !':loth these heads was placed under the control of a 
speCIal engmeer selected m England who has now been at work for nearlly four years. 
ThIS officer has recently devoted partIcular care to the investIgation of the ultimate 
cost Involved. HIS estImate is that an aggregate sum of approximately 184 lills is 
involved Excludmg work a'Irea.dy paId for and funds available for expenditure in 
the current year there IS a balance of some 145 lakhs for which provlSlon must be made. 
The Corporation on examinatIon of Its resources, ~resent and potentIal, estimates that 
WIthout unduly starving other branches of the mUUlcipal servIce, it can all'ord to borrow 
67 Jakhs. It 118ks for the balll-nce, '1nZ., 78, or to quote the exact figure, 77 5 lakhs as 
an outright grant. 

Accordmg to present antIcipatIons constructlon work will be spread over a perIod 
of at least· ten and pOSBlbly fi.fteen years. 
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IJST 0F URBAN SAN{TATION SClIEMES WHICH REQUIRE GRANT·IN-AID FROM IMPERUL 
FUNDS. 

Sortali 
No. ~ 

Na~ Df 10Da! bo<\Y. 

II 

31 :&.)D~ ~....uwt noa1<i 

'" Ch1II,!!lel/ut DlStnot Board 

6 

61 God,avari :DlStlriot 'Boord 

7 ~tore.,~~B.o/!.I;d 

8 Talijo""Dlatrl.otBoIlolld 

9 KlStna DlStnot Board 

10 Bellary DlStnot Board 

11 KlStn. DlStn.t Board 

12 Salem DlStri.t Board 

13 South Aroot DlStn.t Boord 

14 Ramnad DlStn.t Board 

15 Bellary DlStn.t Board 

16 South Aroot DlStn.t Board 

TOTAL 

(1) 

Unum ScAemu. 

Nal!le of the .. heme. 

3 

Water""~l'ly to Said&pet 

Waler .. upply to Gudur 

Water..snppq to &mesv&l't\m 

DralDage of TlruvaJlUl 

nralDQgO of Saldapet • 

1ml!r6'fementa to tho dlatnage of 
Pliddapur. 

OpeDJ118 out oongested ....... III all( 
e:delldlDg. the town of KolJ,egal. 

, Pro,Yla1on o( .. ~1Ilg lDBtaU,.. 
nOll for the supply of water to a 
portIOll of Tlruvallur. 

Improv111g a tank at Guwvad& 

OpeD1llg out eongested areas In 
the Kamplt UDlOll. 

ImproV1llg a drmln11g water tallk 
at Guwvada. 

EXWDSlon of DharmapllEl umon 

Improv111g a drmln11g wawr tank 
and lIB Bupply.chamlSl 10 tho 
TJndJvaram UDlOD. 

ConstructIon of an lDteroeptlDg 
dratn III the S,vakaBJ UDlOll. 

Opewng out eongested areas 111 th-. 
KamaJapur unlOll. 

ConstruotIon of a reservOIr at 
PanrotJ WIth a pompmg Instal· 
lanoD for the supply of water to 
It from tho GadJIam river. 

Amount 
of 

.. tlm.ta. 

, 

1,00,250 

"30,000 

1,60,000 

71,600 

1,35,000 

42,000 

i8,790 

14,500 

11,830 

11,500 

11,000 

6,200 

6,500 

NotknoWD 

Amoontof 
grant reqmr. Whether deta~ed pi .... 

ed from 1lnd OItirnatea are 
Government ready 

II 6 

1,50,000 V .. , nnder IOlDtiny WIth 
the Sanillary Board. 

1.14,000 No, they are .pproaoWng 
cOlDpletlOll. 

1,60,000 No, they are approaobJng 
completlOll. 

66,Il00 No. 

1,35,000 No 

No. 

Y ... 

28.000 Y ... 

18.790 V ... 

9,500 V ... 

11,830 Yea. 

11,500 Y ... 

11,000 No. 

6,200 Yea. 

6,600 Yea. 

6,000 No 

8,12,94.2 
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,(11) 

1Mt4'wt M'IJdI'U)$pdlil/'B8-WI1!M-~ and /Jrm..ttage. 
--

Amount of Amount of 
IDlDImum maXJlllum 

lienal Nalll8 of local body. Namre of th.e aoheme. 
AmoURtoi 1It·llt grant ~ detailed pl&ns 

No. estamal.e reqwred reqwred and est.mates are ready 
from from 

Government. Government 
, , 

1 2 3 , 5 6 7 

R R R 

I Tumsvelly, P&lamoot-
tah and Tut.oonn 

Joint water-supply. l'J,Il8,ow ',~ i7,~8,tJOO They are approaclung OOm-
pletaon. 

MumOlpaJities. 

2 EJJore MuniOlpaUt:y • .Water-81ipply 3,16,570 89,870 1,69,870 Yes, under •• rutany.n Pubho 
Works Deparfanent. 

I Maenlipatam' HaniOl- Dltto ',50,800 I 2,25,400 .,iO,8OIl' 1'e.;, tIl\dw -.111 by th. 
paUty. Chi.f Engmeor, Pubh. Works 

Department 
4 VlZ&gapat&m 1lfuni0l' Wllter-supplt to 't&,D SS,25(J 76,lloo Y .... 1indev ~.o folbho 

pshty Walt&m Works Dep&rfanent. 

Il C,Jungleput MumoI- • Ul'ater.suppl, 1,3'5;000 fIJ,6J)O I 1,35,000 '., ..... sPpiOaoIImg COm-
pshty. , pletaon. 

a Madura MuniOlpaJity Water-works un- 3,00,000 1,50,000 3,00,000 They a.re approaoluog oom-
1 ,.vemenf*-.. , pletlOo (Will be ready .0 

De .. mber 1911 ) 
I 

7 Dltto Drainage> 20,72,274 10,36,137 20,72,274 y .. , under ooDSlderata6n by 
I the &Ultary Board. . 

Tnolunopoly Mumoi· 8 D.tto 6,50,000 3,25,000 6,50,000 They are appl'O&ohmg. OOm. 
pshty. pletaon. (Will be ready In 

ilium .. • I lIIltto 1I,I>$,000' . 
December 1911 ) 

9 Negapatam 2,30,000' 1,30,000 They am> &ppl'O&l!bing rom-
pshty. pletaon (Will be ready In 

I 
December 1911) • 

10 VeJJore MumoipaJity • Dltto 3,70,800 1,85,400 3,70,800 y .. , under sorotany by th. , : Cb4i EngiDere1-, lhJhllb Works 
i Department. 

11 Conlevenom MlJIno.· 1 Wet.er-worIoo. im- 1,110,000 ' 7li,OOO : 1,110,000 They are appro&elung com-
pshty provements. , pletlOn. (Will be ready In 

, December 1911 } 

12 Tlrupati MUUlOlpa.llty D.tto 1',IiIl,'OOt) : 75,000 , 1,110,000 They are appro&elung rom. 
pletaon. (Will be ready In 
December 19l1.) , 

13 Adool Mumo.psht,. Water·works 1m' 00,000 15,000 30,000 They are appro&Olung oom-
provementa (adeb· pletaon. (Will be l'O!Idy 10 
tiona! oatoIwIent DeaelnIIei 19i'14~ 
areae) 

, 

I' Coonoor Mum.ipa.llty Water-works un· 1,00,000 I!O,OOO 1,00,000 They a.re appro&Ohmg com. 
ptt>vementlll , pIefaoIb ~Will' be ready' In 

December 1911 } 

15 Kornool MumOlpallt DlIltO 36.000 18.000 36,000 Yo. , 
16 'Nellore lIlualoipsht,. DralD&ga ',00,000 2,OO,QOO .,00,000 They a.re appro&Olung com-

plotaon. 
i 

17 ElJore MumOlpshty D.tto 3,IiO,OOO 3,00,000 3,1iO,ooo Tbey are appro&Olung rom-
I <II pl.taoD 

18 Dil1!bgallllumoipalltJ Water ·worka 1m. 36,000 15,000 30,000 They are noder preparation. 
pmvementa. , 1 

'l'DIUII I ..... 75,511,966 38,36,557 74,09,244. 
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(III) 

Dtatrict MfJtIWlpalule8--OtAer BrmtllJry Sclu!ma. 

Amounto! 

Senal Amount gr""t Whether detailed plana 
No. Name of looaI body. Nature of thellOheme. of reqwred &Ild 88tJmallOl are 

eatlmate. bom ready. 
Government. 

1 2 3 , II 6 

R R 

1 Adoni MUJlJOJpabty AoqUlOltlon of honae. and Ianda 
for a new road through Unda.pet 

12,393 12,393 V ... 

and Bharpet. 

Cost of laying the ~ad 2,708 2,708 Yea. 

Wldemng eXISting roads 6,964 6.984 Ve .. 

2 C1udamba.am MUJlJcipabty ConatructIon of model huts for 10,120 10,120 Ye .. 
tobea. 

3 Cocanada Mumcipallty Laying out the 8lt.e aoqnired for 45,345 tll,345 Yea. 
the ..... mmodatIon of eVicted , CollDbatore M~cipabty 
people. 

Opewng up of the Thorayar 
quarter. and accommodation for 

70.000 70,000 Yea. 

the eVioted people. 

Removal of oongestIon 10 Oth ... 33,000 33,000 Y ... 
chakkara Street and ..... mm .. 
dation for the eVioted peopl .. 

Conatruotl0n of 76 huIB for muni· 16,200 16,200 Y ... . OJpal S08veng .... 

Construotlon of 8 latnnea 12,000 12,000 Y ... 

6 Coon ... MnruOJpahty ConstruCtion of a Dhoblkhana 16,000 11,030 Y ... 

AcqlllSitlon of insarutary houses In 15,000 16,000 Y ... 
the natave quarters of the town. 

S E11ore'MnruClpahty • Opening of cong .. ted areas 10 
Gajava.lhvanpeta. 

64,494 64,494 YOlo 

Opewng of congested areas 111 44,326 44,326 Yes. 
GoIiygndem. 

II ~ .. ~ - OpeD1ng of congested areas In 21,230 21,230 Yea. 
Gollagndem near Ganganama's 
temple. 

7 Madura MUWOlpahty E:rleDSlon of honae SItes 111 the 1,00,000 1,00.000 Yea. 
Iooahty known as MadIch.tyam 
block. 

S MangaJore Mumclipahty Operung up of congested areas 35,046 35,046 Yes. 

9 Masnlipatam MUDlClpahty • Fillmg up inBaruta.ry pUs 13,206 13,206 Yes. 

10 Negapatam MumcipaJity • ConatructIon of 26 standard 10,400 10,400 Y ... 
Iatnnes. 

Construction of totIe hnee 10,000 10,000 Yea. -
11 Nen ... MuniOJpabty Seventeen IIOhemes for operung up ',00,000 ',00,000 Detailed emmatea have 

congested ........ heen ordered to be pre-
pared. 

12 Ootaoamund Mnrucipahty AoqtUtllbon of JDSawtary and over-
crowded bmlchngs 10 Mambazaar. 

27,000 27,000 Yea. 

13 Palamcott&h MnruOJpahty. Completion of the scheme of open· 12,290 12,290 Yea. 
inS JmIkm~ 10 the 
cantomnent 

I 
Carried 0_ 9,77,721 9,68,751 

I 
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PROVINCES, ARRANGED IN ORDER 011' UEGENCY-ooncld. 

"ndertaken-concld. 

Rema.rks by S&mtary Engmeer. 
r 
1 , 

Th18 scheme IS under preparatIon, and wtli be oompleted by tbe end of tbe 
yeer. The Board have R20,OOO. They propose to oarry It out by tb8lr 
own agency pJe .. meeJ. 

Th18 BOheme IS still under preparatIon &nd wtli be subnutted about January 

The BOheme IS naarly ready. ThIS IS a .man mumclpahty, and one that tbe 
Samtary Board nught help. The Board •• y that they cannot 6nanoe.t. 

The Board havede6D1telydeoided that the proJect is altogether too amb._ 
tIona a one for tbem to attempt, and I ratber agree With tbem .. It 
Involvea pumplDg. 

Remarks by S&mt&ry Board. 

CIaseed .. ready and urgent. 

Ihtto. 

Ihtto. 

Nos. 20 to 26 added by the S&D1tary Board, .. 
bemg of IDlportanoe. The pro]eoto however are 
not yet ready •• 

W. G. WOOD, S"pe1'1nleftd"'g E .. gtfllltl,. 

Safutary Engoneer to GlHlemment, UnIted P1IHII_ 
11: 
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PROGRAMME OF SANITARY WORKS, UNITED PROVINCES, ARRANGED IN ORDER OJ!' URGENCY. 

II.-ProlectS to be prepared. 
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Names of pIa ..... 
DesonptJ.on of 
work and.ta 
est1mate~ 

1 Bahrazch 

2. 1lenares 

3. Muttra 

, Bnndaban 

5. Etah 

6 GhaZlPur 

8. Azamgarh 

9 Shahganj 

Dramage project, 
costIng 
1\4,14,372 

Dramago works 

Ihtto 

_ Dramago works, 
COBtJDg 
1\4,36,688. 

DraJDago works • 

Ihtto 

Dramago works 
estunate, 
R60,OOO. 

10 S1ukohabad Dramage works • 

11. Unao • 

12 Gonda 

13 Gorakbpur 

Ihtto 

Draznage 
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Remarks by Government. 

; 
The .tatlstaoa avazlable here 
are ineuffio,ent to be the 
b&BJB of a Dormal and the 
ColDDllttee of the notdied 
area ehould be asked to ex
plam Ita lineDmai poBltaoo. 

PaOGBAIOIB OP SANITARY WORltS, UNl'I'ED 

1l.-P'D1ecl1 

RlIPLIB8 BBCBlVIID noM TUB M1nIt0IPALITY OR 'tna 
'tBBBB POIBTB RAlSBD BilLOW 

Funds avadable 
for the work. 

Nofunde 

30,000 wluoh 18 
the amount 
allotted by 
the, Samtary 
Board. 

25,000 

15,878 

Inoome with 
relerence to 

the actual. 01 
the preoedmg 
three years. 

Method by whioh 
.t Ia proposed to 

... Iao any additIOnal 
mooma and method 

01 repayment 01 
l08n, 11 taken. 

24,200 Enhancement 01 
oetro, duty and 
ral81bg .. lub .. 
BonptaOlJ. 

Gl,OOO 

35,817 

D.tto 

The Board do not 
reqwre a loan or 
any .... Iotant In 
construotlon but 
propose to oon
Itroot thell' OWD 
draIns year by 
year out of 
ourrent funde. 

By further tax· 
atlon and get.. 
tlug a loan of 
R75,OOO. 

It IS propooed to 
ra188 the JDCODle 
by further tasa
tlOo. 

11,144 By further tan
taoo. 

improvement 
acheme. ______ ~ ______ L_ ________ ~~ ____ ~ ____ ~ ______ I 
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rBOVIiCI!:S, ARBANGI!:D IN' OBDI!:B 011' URGENCY. 

to be pre'JX1lTe4. 

Remarks by Samtary Eugmoer. 

Th~ Board are now pressmg to oommenoe work on part of the s.heme drawn 
up by Mr. Lane Brown Up to now I have not seen the soheme, and have had 
no chance of gomg to Bahraloh, so that If.aut must WIlolt. But I will take 
aD early opportnmty of exa,l7llillng the scheme. I f .... It wIll take SOme 
time to reVJSe It 1D accordance WIth present mstructilons. 

I sublDltted two projects I&tely-one for the drmnage of two ere&8 10 the 
pakka mahala, and one for the CODBtrcotlon of a sewer to take the sullage of 
the Orderly hazar acr088 the Burna nver, and dehve. It mto the large mam 
sewer. 

I have so far bseD nn&ble flo enmme tlus project. It is an old one of Mr. 
Lane Brown's and will probably reqmre to he reVlBed 'n aocordance ""th the 
present .100010. 

dltto. 

Ihave I&OOlycompletedamapofthulmumclpahty, but 80 far have not Com· 
menccddrawmg up .. proJect. 

I have b •• nov.t Mr. Lan. Brown's proj.ot for tlus plac.; agoodde&loht 
oan I hope be utihzed, but It will reqmre a great deal of reVIBIOu. 

1'h. lurvey of thll pl&ll\l hal boen made, but the mappmg hao boen delayed 
oWlDgtothe Burveyor haVlnggotdl.andhehal not boen able to do anytiung 
for It months. 

Itwtoe mtended gOlDg to Azamg&'rh I ... tooldweather,bntthe ColleotorW&ll 
awayen .... hoooa&lonmoamp, .. Ddfloldm.the •• h.me.,...noturgent. 

A map aXllIs, but I have not been able to ake np any I.hem. yet 

I have lately aent two 11lrveyora to make a map of the place. 

Rema.rko by S&Illtary Board. 

Nos. 12 and 13 added by the Sanitary Board 
as hemg of IIDport&noo, 

W. G. WOOD, Superintending Engo_, 
Sanitary Engi_ to Gooemment, UII!Ud Provtncu. 
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No. 693, elated the 11th N9vember 1911. 

From-The Hon'hIs Mr. L. si'IT".~, I.e.S., Seoretarr to the ao • .,."m.nt of tho United Prom ••• , 
Samtary Department, 

oro-The Searetary to the Government of India, Eduoatlon Department. 

In contmuabon of the corresEondence endmg wIth my letter no. l-L K 0., dated 
the 28th October 1911, I am directed to state that the programme of schemes for urban 
improvements was agam consIdered by the Samtary Board at Its meetmg on November 
1st In accordance With the recommendations made by It I am to add the followmg 
notes on schemes for whlCh grants are required.-

(1) Hardwar water-works scheme A scheme for thIS was prepared 80me rears 
ago but was dropped OWIng to want of funds. A grant of 3} lakhs 18 re
quested here 

~) Muttra water-works and dramage. The scheme is under preparation. The 
water-supply 18 the worst in the proVInce. ConSldenng the tmporlance 
oJ M uttra as a place of pilgrimage, It IS essential that something should 
be done to lIDprove the water-supply. A grant of 3 lakhs IS requested here. 

(3) Cawnpore. In addItion to the mmor 88Dltary schemes of lID urgent nature for 
whlCh a grant of a lakh was suggested m my lormer letter the mUDICIpad 
board has a comprehensIve scheme for paving hnes to facihtate dI'&lnage. 
The total cost IS considerable and progress is very slow. A further grant 
of one lakh could be spent to great advantage. 

(4) A dramage scheme for Ballia IS in the course of preparation and as the town 
has recently been rebuilt on a new $Ite OWIng to erosion of the old Blte by 
the Ganges, It IS very hnportaDt that a dnilnage syetem on sound Im8l! 
should be undertaken. The estimated cost IS 11 lakhs. A grant of 
R50,000 could be very usefully expended. 

(5) A dramage system hM been Introduced into Dehra Dun. It requires exten
SIOn, and a grant of RIO,OOO could be usefully spent. 

(6) A scheme of flushmg draIns alreat constructed IS under preparatIon for 
Muzaffarnagar, whIch IS estlUlate to cost R50,OOO. A grant of R2!i,OOa 

• could be usefully expended. 
(7) Improvemenlts m the water-works at Benares are required to make the supply 

contmuous, and a large sum could profitably be expended on extenslOns of 
dramage A grant of a lakh of rupees IS deSired here. 

(S) The dramage works In Jaunpur already undertaken have been stopped for 
lack of funds. Two and a hal~ lakhs are required to complete them. A 
grant of R50,OOO could be usefully expended at once 

(9) Dramage work in neri 18 at a standstill for want of funds, and the mam 
dram put down is useles's for want ot subsIdlBry drams. ThIS IS a small 
place With very limited finances The scheme (lOIlld be eompleted for 
R27,OOO and a grant cf that 8mOllm '1VOIIld be of enormOlls advantage. 

(10) The SanItary Board has strongly recommeneded that the grant for ShahJa
hanpur should be raIsed to 11lakhs Instead of one lakh as proposed In my 
former hitter. 

(11) It IS also suggested that the grant for Fatehpur should 'be II instead of a 
lakh as proposed IlJl my former letter. 

(IZ) Work cn the dramage erystellr at Dudaon h" been ~nded for wam of 
'funds The grant of a takJI of rnpees to tIlis nronicipairty W'OUld be of 

great advantage. - • 
(13) At present the sullage from Lucknow, whIch has been prOVIded WIth an ex

cellent dramage scheme, IS d18charged on two sullage farDlS. But thIS 
arrangement 18 not altogether satisfactory, and a scheme 18 under con
SIderatIOn to pump part of the sullage across the GumtI to a more SUItable 
SIte. A sum of R41,OOO WIll be reqUIred 

(14) A further grant of one laka 110 mpueBteil m -we ot.hea- eedrollS flf the 
Lucknow dramage system to be taken np 

(15) A proJect for the dram..ge of Bnnolaban, an importa~t place of resort by 
Hindu pdgnms, was prepared, some years ago, and IS now bemg reVIsed 
'by the Samtary Engmeer The total cost will amount to several lakhs, 
and a grant of two lakhs 18 requested. 

(16) The total cost of the water-supply scheme at Mirzapur, now under construe
tiCin is estlUlated at R5,9S,OOO. Towards this grant Rl,40,OOO have 
alr~y heen made. TIte Lieutenant-Govm'IIOl" WDlItd be glatt t& to.. •• 
.. poritwB \& gne fnrther asslStance to the amount of R50,OOO a8 tbe 
Baard au mueaseil taxatIon to finance the scheme and is faced With th. 
possibility of a reduced income owing to the abolition of oetrol 
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(I7) From. the grants made by the Go-nrnment of India last January IS sum of 
One lakh was set asIde for a dramage schemj! at Atrauli, estImated to east 
&1,88,000. Atrauh 18 a &maa plaee wIth little trade, and the munI
cIpal board has been unable to find the balance of the money requIred to 
eomplete the scheme though It was prepared to find &25,000. The 
LIeutenant-Governor has therefore transferred the grant to Ahgarh where 
a. large scheme has been prepared and where the need was more urgent. 
The SanItary Board has however agam recommended that a grant of a 
lakh should be made to Atraull, wIthout condltIOIlII as to completion of the 
acheme. This sum wI enable the board to coIl/ltruct a substantIal por
tIOn of the scheme. It may then be left to the board to complete lt lU 
tlIDe as funds become avaIlable. 

No. 811-]!f. and s., c1at6d the 2ud November 191L 

From-tb Roll'bl. ¥r. H. P TOUIIIIOll. I C.s • RevOllua Socre!ary t6 the Governme"t of the IU_Jab, 
To-The 80cretarr to th. GCNornmeat of IndIa, Eduoatwn DIlpartment ' 

Is contmuatIOIl of my telegram no. 31-M., dated the 30th OctobeJ! 1911, I am 
directed to forward a list of schemes of urban samtatlOU m the PunJab arranged accord
iug to DivislOll8 a& the Samtary Board havtl not been able to work out the ordel: of 
urgency. As regards the finanCIal ass18tance that WIll be requued, the Lieutenant
Governor is of opmion that local bodies should be 6Sked to contnbute to the cost of the 
schemes .ecordmg to the followln~ scsle.-

(a) one-fourth of theu: total annualmcome 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. , 



Lut 0/ urban sa,nta'lI protects.n the Punjab-1911. 

RBMABX •• 

D,vi· Population, 
Income~ 

InOldence of 
Eollmate of NoI .. -All proJects except thoeo marked ,.,th an Damc .. lI!unlolpabty. Census taxation, Nature of project, 'lOU. 

1901. 190J·I0 1909-10 cost. ... te1'l8k are mclndod ln DlVl810nai Statementa 01 
Samtary ProJects to be oarned out m II yoars 
from 1910. 

R B a P R 
I, 

Dramag. works at HlOaa.r 20,600 Rough .. Ilmate. 1OcludlOg the DOst of dralmng cattle IUs •• ., 
farm at H ...... wore preparad and approved by 
Samtary EDglnoor. 

H,SS ... .. Water-supply for Bluwam 1,00,000 Tho project W&8 abandoned for want 01 funds. 

n..a .... Han .. '. !6,523 ll1,02] 01510 Dramage and 6Jlmg of tanks 22,270 Prolect III acccrdance with ordors of Government. 
Rough plana and est>mates prepared, an anll· 
mala"" proJect. 

Rohtak RohtakO 19,766 26,094 015 1 .. Boheme under consideration. Plana and estimates 
not yeC oompl.tod. 

COl!aon . Rewan- 27,295 48,800 1 611 Water-works .. W.U. bave beonll1lllk; _mato not yet gmts com. 
plete. 

Curgnon Palwal° 12,830 24,008 1 10 8 Dramage 01 depreBBlODB 35,000 An anu-malana projeOt. 
prepared. 

Rough plano and esbmates 

Delhi DeUu· 2,06,534 8,10,343 2 8 7 Intra and extra-mural drainage. Improve- " An antI-malana pro]Oct. 
menlo of Bola. 

Delhi BaUabgarh 4,506 13,271 2 8 8 Intra-mural dramago • 16,600 J "QuIte beyond the IDOIUlB of LocaJ Bodleo." 

Delhi Fandabad 5,310 7,590 1 :I 1 Intra-mural dramago • . · 10,000 Note by CoDlDll88ionor, Delhi DiVlBlOll. 

~ 
Karnal • Kamal 22,703 42,17-& 1 9 8 Extra-mural drainage · 20,000 Delelled plana and _mates approved. Grant of 

B6,156 made hy Sawtary Board. 
A 

Karnal • Karnal • Intra-mural cIramag. 2.000 Rough plana and osUmatoo prepared. · 
Karnal • Kalthal 14,408 21,194 1 1 4 Dralnago and filhug 01 tanka · 12,000 Undor cOIISlderatlon. Plan and OBIlmatoo not yet 

prepared. An aDll-malana proJeCt. 

Aruba),. Ambala 26,744 83,462 ! 2 1 Improvements of ... tar-works 23,000 Plana and osllmatoo under preparallon. 

Arubal. Ambala .. .. Extension of dralllago scheme 10 Ambala Clty 10,000 F ...... tlmate .pproved by Sarutary Engmoor. 
-



AmbalA AmbalA ,Improftmont of Rupar dramage "r'tem 20,000 No proper .. tuna.te prepared yet. 

AmbaIA Ambala Storm water and .nUage dnwlage of Jagadbn 1',000 Esumate under prep ...... t.ud 
town. 

AmbalA Sadhaura 9,812 9,901 o 12 11 Dramage • 17,000 Under oonalderaUon. 

StmlA SImla 14,130 11,80,693 13 3 t Hydro-electno Boheme Under ooustruouon. 

SImla Adcbuonal water-aupply for Sunla (a part of 3,61,000 FIUr eatllnatea submitted to Looal Gowrnmsnt lit 
tho Sunla Improvement Scheme). tho Pubho Works Department. , 

SImla E~D8Jon of se~ BY"tem for the cbsposal of Esumate under preparauon by the Mumoipal Com. 
lullage at SunI nnttee. 

SImla Dlspoaal of the Chhota, Chelsea and BanJaub 
dralDage. 

111,000 FIUr elumate approved by Barutlry EngIneer. 

JuUundot JuJlundur &4,455 83,455 1 3 0 Outfall dralll8ge 10,700 Under oonsideratIon. :.. 
t"" 

Lndhiana Ludhlana .8,211 1,26,745 1 14 4. Improvement of .xtra·mural dr&/nage 15,765 D,tto. ~ g 
Ferozepore Fero'l.8pore. 23,.76 64,155 2 2 3 Improvement of extra-mural dratnage _ 10,000 DItto i ... 

l> 
P'erozepore Muk\esar 6,389 27,191 2 3 9 Intra-mural dramage 14,000 DItto. rn .. 

~ '" Ferozepore F ..... ka 8,505 40,610 1 14 3 Drainage • 65,OOn Under cODBlderatIon Partly anU-maIMal. 0-3 
Kangra Nurpur water-supply B.heme 21,000 Preillmnary estimate h ... been approved by Barutary ~ EnglU.er_ 

Labore • Labore • 1,86,884 9,21,361 3 2 9 
n 

Sewerage soheme 13,00,000 
, 

0 Plana and estImates under preparatIon. Z 
o,j 

Labors • Conversion of Bach ohannel of RaVllnto otna- 20,000 Under OOnBlCieratlon. l'1 
mental water WIth proper outfall and oon- ;l 
straotmg proper Dhobl Gbat. Z 

n 
I>l Lahore • Sbo.rakpur dralDage •• beme 15,000 Rough e.timate approved by Balll!ary EDglooor. 

Labore. Kasur 22,022 62,066 2 1 6 In!ra and extra-mural dratnage 32,500 Under oOUBlderauon. 

~ Amnta&r Amntaar 1,61,039 6,58,243 2 011 Sewage chaposal works 69,000 Under oOIlBlderatlon. R64,414 have been allottod 
~ by Samtary :Bo .... d. 

Amnloar Ctty sewag. 2,56,000 Under preparauon 

~ .. _."" no Amntaar CIVIl Lmes dramage )6,000 Under consIderatIon LIeutenant-Governor ha.a 
gIven Rl,OO,ooo for Amntao.r Fdbng up of tanks 95,000 Plana and estlmatea buymg tanks and 

prepared_ • Rl,40,OOO for fillIng 
I tbem. Amntao.r Water-supplY 45,000 Under oonslderatIon ) to: 

a. - ~ 



. 

I Divl- Populataon, 
e1en. Dlslnot. Mumc.pahty Census 

1901. 

-
Aml:ttoar Taran Taran 4.428 

Gurdaapur Gurdaspur 4.903 

Gurdaapur Batala • 27.365 

; Gurdaapur 

03 Gurdaspur DalhoU81jl 808 

Slalkot • S.alkot ".789 

Slalkot • 

L Slalkot. 
" , 

Gujranwala GluJranwala 28.356 

GUJranwala 'lVamabad 
, 

18.069 

I GUjranwala Wamabad 

Gural Jalalpur Jattan 10.640 

R. JhoJUDl • Jhelum. 11.703 

l Shahpur Jh.lum .. 
Shabpur Jholum • .. : 

/. Shahpur . Jhelum • 
" r- Rawalpmdl '7.077 

f 
Rawalp1l1dl Rawalpln<h .-

• Rawelp.u<h . Murrea • , 1.517 

,;; 

L18t of urban Banttal}' pt"ojecU In 1M PU1VJab-1911-coneld 

Income, Inoidence of 

1909-10. ta.xa.1aon, Nature of project. 
1909-10. 

II II ""I'. 
11.454 2 all Dramage • 

9.749 1 :I 9 Drainage. 

67.047 1 4 6 Drainage and fillIng of tanks . 
.. Dramage works for KhaJ1D1 and Punan Gates 

area at Batala. 
25.781 8 13 0 Improvements to water-llupply 

1.65,384 2 5 1 Intra.mural drainage • , 
.. Water-works 

Dramage eoheme for the nezghbourhood of 
ratlway statlOU at Slalkot. 

81.781 2 1 2 Intra-mural dramage 

32.641 1 6 " Water-works ., 
.. Intra and extra·mural dramage 

14.865 1 3 2 Dramag. Boheme (sullage) , 

61.213 2 U. " Intra-mural dra.nage. northern .eotion 

Khushab water-Bupply . 
.. Extra-mural dramage works for Bhem 

Dramage eoheme for Miam • 

2.41.972 3 3 8. Intra-mural dra.nage 

ExtensIon of water...upply al Rawalpm<h 

69.269 II 011 lntra-mura\ dramage 

Estunateol 
coot. 

II 

7.567 

8.045 

11.124 

6.000 

7.000 

50,000 

'.28.000 

21.000 

15,000 

J .. 
4,800 

10.000 

18.000 

10.000 

1,69,398 

.. 
28.515 

-
RlIMABU. 

Note~All proleote exoept th .. e marked WIth an 
of 

ears 
aotensk are mcIudad m D.vlBlODsJ Statemente 
Samtary ProJecte to be cs.rned oul 10 /j Y 
from 1910 

Under preparatIon. 

Under OOIlOlderatlOn. 

Under oons.deratlon. 
Jeot 

Partly an antl-malana pro 

Estimate under preparallon. 

No miormatlOJL 

Returned by Samtary Board for I8V1810n. 
Rougb projeot approved by Samtary Engmeer. 
The wells sunk and •• tamates under oOIlOlderataon. 

Rough proje.t approved by Samtary Engllleer. 

No information • 

Under oonaulerataon. 

Under preparation. 

Experiment yet m hand. Tnal wella hemg 
Eetamate depande on result. 

PrOject under preparatlOJL 

1I1IIlk. 

No proper estunate prepared as yet. 

Plans and estimate oomplete Proiect pendm 
owmg to defect 10 extra-mural drainage. 

No project prepared yet. 

Under cOD81dorabOl> but pror: delayed far .. ant 
fonds. Samtary Board aUotted B 7,000. 

of 



l Attock. . Hazro 9,799 ~.I,OSI I 1 10 " ~o'!"'tIon of bund 6,000 Under oonslderatIon. 

'Attock. Hazro .. Sullage farm ',000 Under consideratIon. , , 
~ 

TIua is part of a dralnage (aullage scheme) OOBbog 

- Rl4,181, now under .on81d .... tIon, to wh,.h the 
Ba.wtary Board has made a grant of B8,000. 

Mianws.h Isakhel* 7,630 8,044 1 13 1 Water·works 32,896 Plana and eabmlltes undbr preparatIon. 

Mian .... U Isalli.l .. .. .. Dramage aoheme for the town of !llumwah 18,980 Rough project approved by Sa.wtary EngJDaer. 

LyaDpur . LyaDpur* 9,171 1,14,889 1 1 2 Extell810n of dramage (au1Iage) 30,378 Soheme approved and forwarded to Government for 
sanction... 

LyaUpur LyaUpur .. .. Extension of water.works • 24,384 Detalled plans and eetImates approved 

Ly&llpur LyaDpur .. .. . ProVISion of water tower 13,910 Plana and estImates forwarded to the Superintendlug 
Engmeer, lot Clrcle, for m.pos&l. Board have 
no obJeotIon to soheme. 

LyaDpur Ly .. Upur .. . . . Water .. upply for Clumot Roed town Estun .. te under prepa.r .. tIon 

Ly .. Upur Ly&llpur .. Improvement of water·supply at GOJr .. 60,037 EstImate approved by SaDltary Engmeer and lub· 
IlUtted for sanotlon. 

.Jhang Jhaug 23,198 66,363 1 16 2 OutfaU dramage . 7,000 Under oonsideratlon. 

~ 
Jhaug Chimot • 16,68p 30,586 1 911 Intra and extra·mural dramage 59,783 Fall" proJeot for the whole town prepared and ap· 

proved by the Sa.wta.ry Engmeer and sanctioned 

~ - by the Looal Government. It was abandoned 
for want of funds. 

Jhang .. ProVl8lon of lIushJDg arrangements at MagJu • 12,200 No proper estimate prep ... ed as yet 
ana. 

Mullen· Mullen. 74,627 2,10,731 2 6 /j Water·works '. .. ea..e .ent to Sanitary Engmeer on 14th De.ember 
1910 by Samtary Board. 

Multan • Shulabad 6,880 19,339 211 4 Intra and extra·mural dramage 5,U7 Plana and estlmates .ent to Executlve EugJDeer for 
dlspooal. 

MuZ&lI'argarh Mnzall'argarh 3,737 13,404 2 2 1 Dra.mage Boheme 6,385 M,Ooo allotted by Samta.ry Board. 

»era Gbazl Khan" • Dora Ghazi Khan 21,697 63,284 2 9 3 , 
Dera Gbazl Khan. »era Gh8Z1 Khan Chorutle water·supply Ejstlmate nnder preparatlon. , 
Dera Gh8Z1 Khan * Dera Gha" Khan Chorutle dr&lnage works . .. No project prepared yet. 

Dera Gh ..... Khan DalM •• 6,213 12,473 1 13 8 Waterworks 6,000 Under oonslderataon. 

Montgomery • Montgomery • .. 
" DramBge soheme for p .. kpatlen 25,000 No proper eatlmate prepared as yet. 

I , 
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No 5C8-M -l-Yed\ , dated the 2Jnd a,pl.mbor 1911 

From -G B H. FBLL, E"", C 1 E~ I C a, OffiCIating Secreta..,. to the Govornmen~ of Dorma, 
MU.U10.pd De .... rtJD8nt, 

T<>--rhe S •• ratarl to the Government of IDWa, DoP>rlment of Edaeatlon. 

I am dIrected to acknowledge the receIpt of your letter no 1543, dated the 21st 
August 1911, on the sllbJect of a Conference of SanItary CommISSIoners to be held at 
Bombay at the end of October or the begInnIng of November. 

2. I am to explaIn that Major C. E. WIIltams, I.M S., Sanhary Commissioner, 
Burma, 18 at present on leave, and Will return in November too late to attend the Con
ference On relief by Major WIllIams, the OHiLlatIng SanItary CommISSIOner, Major 
S A.- HarrISS, I.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 deputmg hIm to at;end the Conference, since any 
knowledge he mIght acquire froon the dISCUSSIons would not be at the dIsposal of tbie 
Government, whose servIce he would be leaVIng ImmedIately after the Conference HIB 
Honour has therefore deputed Major N P O'GOT1I1an Lalor, I 1.1 S., Deputy SanItary 
COmnl.lSSIOner, who is at present on speCial duty In connectIOn WIth the study of malaria, 
and who WIll also attend the annual meetmg of tbe General CommIttee for the stud,. of 
Malana. Major J,alor has been mstructed to comply WIth the orders con tamed lU para
graph 3 of your letter, and to commUDlcate to the Sanitarv CommISSIOner "'lth the Gov. 
ernment of IndIa at the earlIest EOSSlhl~ date the subJects whICh he proposes for dIll
cussion 

3 WIth reference to paragraph 0 of your letter I am to submIt that HIS Honour 
has conSIdered the pOSSlhility of deputmg the Samtary Engineer, Burma, WIth such 
schemes of urhan sl!.mtatlOn as have alreadv been prepared; but as the present incumbent 
IS retlXing just before the date of the Conference, and his successor wlil not have had 
tIme to brmg lumseH into touch WIth the reqwrements of the provmce, the Idea has 
been abandoned. The preparatIOn of 1\ de/imte programme o£ urban samtatlOn extend
mg over a serIes of years WIll be taken m hand mthout delay, but HIS HOOlour regrets 
that. It is ImpOSSIble to have the report ready m tIme for thIS year's Conference 

E~tracl fl-om lett..,. flO, B/N-M., dat.J tA. 21st Sep/8mber 1911,/ro13 t4. Eon'bl. Mr. 1Y .T HOld, 108., 
F ... "" •• al S.""et""!1 to flu 9"".rn_m of Ea.t ... " Bf)1I9a1 a",f"A .. """ Slullong, to t1o. 8.""81",,, iii 
# .. 90.-........1 of Ind,a, D'1'arl ..... t of EductJhon, 8,mla. 

• • • • • • • 
Ii The Government of IndIa have asked for the submISSIon of a report on definite 

schemes of urban saDltatlOn WhICh, WIll extend over a series of years md'catmg the de
gree of urgency and the amount of finanCial assistance reqUIred to carry them out WIthin 
a reasonable period and step' are bemg taken to compIle the necessary lnfOrmatIOn. 
"The numb!'r of such schemes In this provlDce is very large, but the only two whICh need 
£01 the present be separately mentIoned are the Dacca sewerage scheme whICh 18 esti· 
mated to cost 13 lakhs of rupees and the Dacca dramage scheme whICh is estimated 
roughly to cost some,hmg like 50 lakhs For the former scheme a detatled project 18 

beIng prepared. The tune wIthm whIch theJormer of ,these schemes can be carrIed out 
WIll depend on the possIblhty of takng It up In compartments. 

No 6506-Y ,dated the 17!h Octoher 1911. 

From-The Hon'bl. Mr W. J. RalO, [C S, Finauclal Secretary to the Government of E..terD 
Ben~al and Assam, Yunlcipal DeparltneDt, 

To-The Sooretary to the Government of hdIa, lJepartulent of EdueatlOll. 

I am dnected to inVIte a reference to paragraph Ii of my letter no. 6191-M., dated 
the 21st September 1911, in whIch It was stated that steps were beIng taken to com
pIle a report on defil11te schemes of urban sanItation whIch would extend over a aerie. 
of years I am further to lnVlte a reference to Mr. Kershaw's telegram J1.0 32, dated 
the 23rd January 1911, whIch mentioned several urgent projects and to Mr. Porter's 
Jetter no 353, dated the 3rd March 1911, sanchomng a speCIal non-recurnng grant of 
R9,OO,OOO for expenditure on urhan 88l11ta1'y works 1U Eastern Bengal and Assam. 

2 As already ohserved the number of I'Uch echemes lD the provmce is very lar~e, 
and, while progress has of late been comparatIvely rapId oWIng to the generoU8 finanCIal 
assIstance glven by the Government of IndIa, the Lientenant-Govemor could utihse to 
tne full almost any amounts wluch mIght be available. TIme does not permit of an 
exhaustlve hst of the sanitary requlXements of the province being complied before the 
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next Conference of Sallltary CommIssIoners, but a bnef note IS appended giving details 
of the most Important schemes which H,S Honour would WIsh to undertake at the earl,est 
pOSSIble moment but whICh must III default of asslStance from the Government of IndIa 
m some cases stand over mdefillltely and III others be spread over a lengthy periOd of 
years. All these schemes are essentIally necessary, but the LIeutenant-Governor re
gards the Dacca sewerage scheme, the Chlttagong water-supply scheme and the Jorhat 
water-supply scheme as the most urgent 

3. As the SanItary CommlSSloner m Eastern Bengal and Assam will attend the 
forthcomIng Conference and lB, as Secretary to the SanItary Board, well acquamted
With the variOUS proJects descnbed in the note, Su Charles Bayley trusts that the some
what meagre lnfonnahon now gIven may suffice for the conSIderatIon of the Conference. 

NOTE. 

Da("ca .ewerage 8cheme.-This 18 a scheme for carrymg 011 house sewage and sullage 
m underground sewers and treatmg it In septic tanks and percolatlllg filters A rough 
proJect has been prepared and two expert EngllleerB have been engaged to work out a 
detailed proJec.t The estlmated cost of the scheme IS :813,00,000 and " beglnUlJlg 
wlll be made WIth It next year d, as 18 hoped, It IS found pOSSIble to' undertake the work 
III compartments It IS Improbable that the Dacca MuniCIpalIty Wlll be able to do 
more than meet the mamtenance charges and It IS proposed to finance the first instal
ment from the non-recurnng grant of :89,00,000 made by the Government of indIa • 

Dacca dratnage 8cheme.-This ip an ambItious bnt very necessary pcheme for im
provlllg the T. hals In the town of Dacca and carrylllg storm water surface dramage and 
sub-soil dramage lllto them through surface drams. The channels will have to be 
cleared and deepened and ihe Slit removed will be used to raise low-lying. portIOns of 
the town. The result will be the reclamatIon of a conSIderable area of valuable land 
m Dacca, but, apart from ibe cost of the scheme whIch IS roughly estlIUated at 
:850,00,000, the queshon of the ownershIp of these channels IS by no mean~ free from 
dlfbcu'lty. SpeClal enqUirIes into thiS question are bemg made by the Settlement 
Department, but It may be necessary before th,S scheme IS actually undertaken to con
slder the advisabllity or the creation of a Dacca Improvement Trust somewhat on the 
lInes of but on a much smaller scal~ than the Calcutta Improvement Trust 

Ch.ttagong water-.uppby -It has been estOOated that tne cost of a proper water
supply for Chlttagong will be about R4,00,000 and :870,000 has already been expended 
by th,S Government m bormg and maIntaining three artesIan wells The water ob
tamed is plentiful but IS chalybeate, and speCIal experIments are being made Wllli 
a VIew to the removal of the taste The Chlttagoug MUlllClpality can contrIbute 
towards the cost of the scheme but the maJor portlOn wdl have to be found by the local 
Government The scheme IS one whIch HIS Honour wopld gladly bee undertaken 

Shtllong dra.nage scheme -A scheme has been prepared for the reruoval 'If sew
age and sullage by means of underground sewers and a d~talled proJect IS under pre
paratiOn. The cost IS estImated to be :811,0.0,000 

S.Zcha .. water-supply.-A proJect elltimated to cost £1,00,000 is under preparation 
The mUlllclpahty proposes to borrow :840,000 and to ask Government for a grant of the 
balance. 

lorhat woter-suP1!ly -A detalled proJect for both a water-supply and the 00-
provement of the drainage of the new CIVIl statIon has been prepared, the estImated cost 
bemg :81,10,000 Tbe mUlllcipahty IS a small one and can contrIbute very httle 
towards the cost whlch must be borne almost entIrely oy the local Government. 

No. 1832· VI-H·SB, dated the 91lth Ootober 1911 

From -T.l81lt.enant·Colonel R. P. COLOHB, I.A , Second Seorelal'Y to the Cluef Comllll.."oner, Central 
rronnoell, 

To-The Sooretary to the Government of Inch&, Eduoat.on Department. 

I am directed to refer to your letter No. 1545, dated the 21st Angust 1911, In con
nection with the ensulng Conference of Provincial SanItary COlUIlllSSiOnel'l! to be held at 
Bombay, and, in reply to paragraph I) thereof, to forward hereWlth for the mfonnahoD. 
of the Government of India two statements showmg drainage and water ... orks schemes-

(0) which have been completed, 
(It) which are under construction, 
( ... ) which are under'survey, 
(t1I) 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, watet 
works and dramage must go hand in hand. The former cannot be unduly protracted, 
but the latter can be spread out over a fair number of years Theile works should also 
be accomparued by: gradual demolItIon 01 exIsting rote-crowded areas and by tImely pro
vIsion for the sanitary extension of towns whleh are growmg or are expected to grow on 
account of the construction of new rauways The system bemg followed 1U the Central 
Provmces IS one of preparatIon of reall,Y sound proJects before any money 18 spent. The 
financmg of the schemes by the MUUlClpalItIes concerned has been arranged on the baSIS 
of half loan and half grante from Provmclal revenues At present the annual expendl. 
ture on saUltary works Will be rougbly 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 Inma are pleased to mcrease the Impellal grant for sanItation. 
Some o'f the towns, however, Will not be able to borrow even hal£ the sum reqUired to 
finance thell schemes, and In their cases, prOVIded the taxatIOn IS full, Government aid 
mIght be extended so as to cover irds of the cost, but beyond thiS Mr. Craddock IS not 
prepared. to go. 

3. ExtenSUinS 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 rente on sites 
dIsposed of. DemolItIon of Blte·crowded areas has to proceed more slowly, but 18 a very 
useful and effective method of reducmg disease. Improvement In general health from 
aIr and good drainage lB, In Mr. Craddock's opinion, a very potent factor for combatIng 
the chief epldemlC diseases; , 

4 The Clilef Commissioner believes that the pohcy now being followed In the Cen. 
tral Provmces IS thoroughly sound and WIll not, he hopes, be changed though the :rate 
of progress 18 maInly a questIOn of funds and supply of labour. 

I.-Statement 8hoonng dl'al/M.g8 BCMme' '!" Oentral PrOlMlCe, 

Amount 
Population expended or Probable 

Name of town, aocorchng to reqUIred (total) cost of RzlUllK" Census of to be .xpended schemes, 
, 

1911. for survey of 
schemelt. 

(1) Work"0tJlflle/ed. It B 

Nil. 

(2) Worh under .....",..-

Nagpur 88wag. Bohom. 13',712 55,000 35,51,250 Of thIS work to the ."tent of Rle I.khl ha. 
been sanctIOned. Work I. to be oompl.ted lD 8 
y ...... endIng 1917-18 haVIng an allotment 0 

two Jakhs each year (one Jill from loan and 0110 

lakh by Gov.rnment grant). PrebDl1nary ..... 
rangementB have been made for the maoufao .. 
facture of matena", and the manufacture is no" 
mprogreBB. i»nstruct!on will be begun .hortly. 

'Wardha surface drrunage l%,MO 1,000 2,04,670 Estlmau. IIILIlCtloned. Work to the extent 0 

scheme (RoVlllon only) Itl,92,997 will be completed In three y ...... 
endIng 19Ia·H. Governm.nt grant one _lakb 
and R92,997 from loan bave been arranged. 
Armngemenla will be made to start work abort-

(~) SeA ...... 8IMWlIed and .. ". Iy. 
au_. 

Akola surface draInage sch.me 27,161 10.000 4,39,940 A complete proJ.ct has been prepared by MMoro. 
Lane Brown and Hewlett for tb. surface dram. - age of tlus to ..... Th. MumClpabty are 001101· 

deruIg the arrangemenla for fiDa11C1l1/! tM work. 

Kbamgaon aurfaoe dramage 13,182 11.500 2.79.976 A complete project for the BUl'face dramage of 
.8Chem-. til18 town has been prepared by Meoaro. La1l8 

B1'OW1I and Hewlett. Th. questwn of /inaDCIng 
the scheme has not yet beeD ooll81dered. • 



Name of town. 

(3) Schema ......,.yed and 
,,1Wkr au V'II--<lOntd 

Jubbulpore sewage .. hemo < 

Bhandar.. surf.... drainage 
scheme. 

Burhanpur surf.... drainage 
sobemo. 

Khand wa surfa.. drwnage 
scheme 

Harda 8urface drainage scheme 

ltaral8urf .... draInage scheme 

(4) Bcht ..... ccnlemplaleG buI 
... , T/elBUrveyea. 

SeOIll .urf" .. drainage 8cheme 

Raipur surf_ dr&tnage scheme 

BJlaspur surf.... dr .. ,nage 
.. heme. 

AmraotJ Bwfa.. dr!,lnage 
BOheme. 

&logor .urf .... drainage .cheme 

ArVllurfaoo dralnago Bcheme • 

lUngongbat Iwf_ dr&tnage 
soheme. 

Umrer .wf .... drainage eoheme 

KaranJ" lurf_ drainage 
ochom .. 
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Population 
accordmgto 

Census of 
1911 

100,661 

7,414 

30,433 

21,6M 

8,341 

',430 

13,839 

35,335 

19,850 I 
to,61O 

415,908 

11,902 

14,943 

17,630 

12,862 

Amount 
upended 0 
reqwred (total) 
to be expended 
for survey of 

schemes. 

1\ 

25,000 
subject to 
cbange mpo· 
pul"tlon. 

3,700 

5,500 
(Revl8lon only) •• 

4,250 
(ReVlSlon only) 

3,500 
Revlmon only) 

, 1,750 
(RevisIon only), 

3,460 

7,()()(). 

4,000 

10,153 
probabl .. 

2,976 1 

8,736 

3,213 

Probable 
oost of 

schemes .. 

1\ 

13,08,463 
probable 

96,382 

3,95,655 

2,80,8~2 

108,433 

57,590 

1,79,907 

',59,355 

2,58,050 

5,27,930 

5,96,804 

1,34,726 

1,94,259 

2,29,190 

1,67,076 

The prep ..... bon of the project 18 In the hands of 
Messrs Lane Brown and Hewlett. A Govern· 
ment grant of 1\10,000 wae made for the sur· 
vey last year, and R15,OOO from tM su.me 
source thIs yea.r 

A Government granl; of ll.3,700 haa heen mad. 
tblS year for prepanog the project, whIch. wor k 
haa heen entrusted to'Mesers Lane Brown anel' 
Hewlett _ 

The prepara.tlon ot proJect sa.nctI0ned And lW 
preparatIon 18 helng camed out by Messrs Lane 
Brown and Hewlett. A Government grant of 
1\5,500 has heen made for thIe work 

The prep"ratloil of the project baa heen aanc
boned and 18 hemg camed out by Messrs Lane 
Brown and Hewlett A Government grant of 
1\4,250 has been made for the purpose 

The preparation of the project has been sanc
tioned , It 18 earned out by Messrs. Lane Brown 
and Hewlett A Government grant of 1\3,500 
haa heen made for the work 

Preparation of projeot sanctIoned Messrs. Lan& 
Brown and Hewlett carrytog out survey A 
Government grant of Rl,750 baa been made. 

The Ccmnu •• lOner 18 consIdering whether It WlII 

he poselble for the mUIllOlp"Uty to finance thiS 
scheme m the near future HIS finaJ reply IS 
awaIted hefore further stops are taken. 

1 
The question as to the ablhty of the mUIllCl· 
pabty to finance the work m the nell.r future 
IS under consuleratIoD by the Comnussloner 
before surveys are hegun. 

The ablbty of the mUIlIClp"bty to finance the 
work m the nea.r future 18 helng conmdered by 
the CcmmIBSlOner hefore the preparatIon of the 
proJeet IS begun. ~ .. 1 

']he CcmDllSSloner 18 coDSldenng the questIon of 
the ablbty of the mUlllclpahty to /inanos the 
project m the near future before the surveys are 
begun. 

EstImate for the preparabon of the project re
blrned to the Supenntenmog Engtneer, I Circle, 
for record as the preP"rBtlon of .. suBiclen t 
numher of projects has heen nndertaken m the 
Na"apur ClVlI D ...... on for the present. 

Estimate for the preparatIOn of the project reo 
turned to the Supenntendmg Engineer, 1 Ctrcle, 
for record && the preparatIOn of .. suffiCIent 
number of projects haa been undertaken m the 
Nagpur ClVlI D .. lBlon for the preeent 

Esbmate for the prep&l'l<bon of the project ,... 
turned to the Supenntendtng Engineer, I CIrcle, 
for record as the preparation of a suffiCIent 
numher of projects has been undertaken III tho 
Nagpur CiVll DiVISion for the present. 

Estimate for the preparation of the proJeot re
turned to the Supenntendmg Engtneer, I CIrcle, 
for reoord as the preparabon of a BuBiClOn' 
numher of project has heen undertaken m tba 
Nagpur ClVlI DiVlBlOD for the _nt. 
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II.-S!atemenl ShoWing water-work8 .cheme '" Cenl,a~ Prou'nees. 

Amount 
I 
I 

Population expended or 
Probable I N"me of town. 

accordmg reqwred (totsl) 
.... t of RBIIAlIl<8. to CoD8U8 of to be expended 

sohemes. 

I 
1911. for .\ll"Vey of . 

schemes. 

B B 
(l) Worb """'l'leI<d. 

Nagpur wator worb 134,712 .. A graVItation scheme Wltb a pumpmg hIgh lowl 
extension 6XlSts. Another com bmed 8tore.~ 
and pumpIng scheme bas IUot heen added, .. de 
Item I of 1911 

llbandara water-worb 7,414- " .. A pumpIng Boheme from well •• 

Ju,l>bulpore water-worb 100,651 .. K graVitetlon scheme re .. nUy .mprowcL 

Seoni wator·worb 13,839 .. A gravdatlon soheme • A now lfOn main bas ju.' 
heen I .. ul. 

llnrbanpnr water-worb 30,43~ .. .. A graVitatIon scheme • 

Ralpnr wator-worb 36,36G .. PumPIng sohemo from 
wells 

mfiltratlOn gallene. anel 

RaJD&nclgaon water·works 11,979 .. ., DItto chtto chtto • 

lluldaD& water-works 3,820 I .. Pumping Boheme from a .torage tank. 

Khamga.on w"ter-worb 13,182 .. .. A graVitatIon •• heme • 

Warclh& wator-works 12,540 .. The questIon of Improvement to tlua 
uueler coDSlderatlon. 

soheme , • 

Kh&ndwa water-works 21,6040 .. .. A propooa.1 for Inore&Blng tho supply by f .. dIDg 
tho eXlBtlng reservO" from tho prop"""d Tlllm. 
ber l1TlgatIon tank, .. beIng IUVestlgatod. 

Amra.otl watar·work. 40,610 .. EstoDSloDO coutempJatod anel project under la. 
velltlgatlOn. 

Akol .. watar-works 27,161 .. -- DItto ditto chtto • 

(2) Wor"" uncitr conaI11Ic_ 

Nagpur watar-works 134,712 10,00,000 A new storage re$eNOlr at Gorewar& WJth a 
pumping Boheme from It IS onder construction 
and practically Ii_hed at a 008t of RIO I"kha. 
Th. work .. nearly completed. Tllla is In IIdch· 
tlon to tho eDstlDg water ... orks at Amba)hen. 
Government grant R21 lakh .. 

BJDganghat watar-",orks 14,943 .. 22,887 Esbmat<> for Improvementa tJaDCtJOned from 
OBtImatod. Munll)lpal funds and work bepn.. 

Barcia watar-work. 8,341 . .. Improwmenu lit 8 coot of RJ,20,OOO from 

(3) New _"...lmIIemplated: 
municJpal funds practIcally IIDJJJbed. 

aM uncitr fIU""'1/. 

"'"' wator .... orks _11,902 .. SanctIOn glWD for the p""paretJoD of a 1"0)0.$ 
and an &mount of RJ,378 as Government 
gront !!IveD to the MUIDClpal CemDUttse for JU 
lDvOBtlgabon. 

(4) Ne", ach."... "nder r __ 
plat"'" "'" no surveil under· 
taken. 

Chande wa.tor;worb 19,866 .. 
-

Saugor watar·works 45,908 .. .. 

f 

Sehemes proJlOl'd TM poesIhdlty of the 
mUll1C1pahtleB fj"" .... ng the aehemeo.. belDg 
ooll8lderecl by the Cemm18BlOner bel"", !be 
IDvestlgatloDO ..., earned further. no. Ccnn· 

Damoh water .. works 17.042 l1UB8loner'. reports are aWDolted. 

BaJaghat wa.1>e"works 7,400 .. ' . An estimate amountIng to RI97 far the P"'P"" 
",tlon of a project ... &0 ... ...m.d bet returned to 
Supennl>endmg Englll .... , I CIrcle. tar reeonI 
... auffiClent number of proJeoto h&ve been undo,· 
taken In the Nagpur em) D ...... OD lor the 
~Dt. 
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APPENDIX!. 

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

The followmg is a. brIef reVIew of the progress of water-supply and dramage wOrks 
m mUnIcIpal towns m th18 PresIdency The CIty of Bombay, MIlItary Cantonments and 
all InhabIted areas not enjoymg mUnIcIpal franchl'e are excluded from thIS reVIew 

2 The total number of municIpalIties m 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 prope&y dIstrIbuted pIped supply and about 30 more have an 
Imperfect supply capable of conSIderable Improvement The population of these towns 
18 1,671,000 and the capital outlay on water-works per head works out to It4 6 

3. Only two cities, Ahmedabad and KarachI, have dramage mstallations on modern 
lines and the sewerage of Poona CIty is In progress. 

4 The Sanitary Board as at present constituted and conslstmg of-
The Surgeon-General Wlth tho Govornment of Bombay 
'l'he COmDll8810ner, Centml lhVI810n ••• 
The Ch.ef Engmeor, Pubhc Works Department • 
Tho SaD.tary Comll" .... nor for tbe Government of Bombay 
The Samtary EngUleor to Government, Bombay 

asPrea.deDt 

: J H. Members 

• a. Member "nd Seeretary 

was formed in 1902 to advIse Government upon aaJ general questions of polIcy and on 
large mdividual schemes of sanItary Improvement. The func~Ions pf the Board have 
hItherto been advIsory, but the hme has come to eonslder if some of the powers of 
Government may not be delegated to It so that Government may be relIeved of much 
work of mmor Importance 

5 Whatever progress "[as made m the past in regard to the prOVISIon or improve
ment of water-supply has been chIefly due to the mitIative of Collectors aSSIsted by 
Engineer oflicer~ and a few enthusiasts in the cause of sanItaI'Y reform. Very few 
mUnIcipalIties were m a pOSItron to spend monel" on new schemes, and when they were 
WIlhng to do so they had not the necessary estabbshment 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 mUUlcipahties durmg the SIX rears endmg 1896-97 was 638 lakha 
of rupees annually In the next seven years It feI to 2 18 lakhs and the total capItal 
outlay on water-supply was as low as It326 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 nomma.i. TL18 stagnation in mUnIcIpal 
enterprise was brought to the notIce of Government by the SanItary Board In 1905, and 
Government were pleased In 1907 to pass hberal orders for securmg 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 deta.lled pIau. and estimates was 
entrusted to the establrsbment workmg under the SanItary Engmeer, the cost of such 
estabhshment bemg consIdered as a Government grant-m-aid to the progress of sanrtary 
Improvement In the PreSIdency. DeSirable schemes approved by the Sanrtary Board. 
but which are beyond the nn&ucral powers of muniCIpalitIes or other local bodIes, Will 
receIve asSIstance both by loans and grants-In-aId subJect to a bmit in the latter case 
of 50 per cent of the total estrmated cost of the undertakIng proVIded that Government 

'IS convInced, that the local bodies concerned shew their Willingness to make proper 
efforts to help themselves. Th18 generou, aSSIstance from Government has gIven a great 
Impetus to sanitary measures and there is no doubt that substantIal progress may be 
looked for m future. There is already a great awakenmg and requests for the prepara
tion of sUltable s&UItary Bchemes, partIcularly those m connection WIth water-supply 
and drainage, are comIng lU from several munICIpalitIes, and the Sanitary Engmeer', 
estabhshment is fully engaged in maturIng proJects. 

6. Statement I shews the water-supply and drainage works exeeuted by muni
cipalities plevious to 1907 WithO'Ut any special grant-In-aId from Government. 

Statement 11 shews the sanitary_ works sanctIoned after 1907 and now lU progress 
Statement III shews projects the estImates ror whIch are ready for submiSSIOn to 

tlovernment. • 
Stattment 1 V sheWl! Mlhemes that h~ve beeJl drawn up but whIch have not yet been 

approved by the Sanitary Board pendIng the settlement of the questIon .,£ the mallner 
In which they are to be fl.nanced. 
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Statement V shews the sawtary works that will probably be executed" dUring tbe 
next ten years together wIth the grants-m-ald that are likely to be sanctIoned by Govern
ment. 

7 The datIy rate of water-supply J.>rovlded lor vanes from 16 to 30 gallons per 
head per day In the case of large towns and CIties and m most of the smaller ones It 
18 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 dramage 
schemes are mtroduced or old ones extended tbere Will be more demand for water In 
a few years In the case of smaller towns also the mtroductlon of dramage systems of 
some sort will soon become necessary and the existing water-supphes will be found 
defective and unsatIsfactory and schemes for thelr Improvement Will soon beco\Ue an 
urgent necessIty. 

8 In Guzerat the questIOn of water-supply m many places 18 ddIicult and urgent. 
The water available IS scanty and brackISh. Surface catchment IS usually "but of the 
questIon owmg to contammabon 'by salt m the surface Boil. Shallow wells are also 
nnpractlCable for the same reason and on account of contaDllnatlOn from sewage and 
cultIvation There IS, however, every likelihood of a good underground Bupply belDg 
tapped. Almost everywhere In Guzerat there IB a falll! good Bub-arteSlan SUp!?!y and 
there is a strong belIef that If bormgs are made deep enou~h even artesian supplies Dilly 
be met WIth. CorroboratIon of the existence of sub-arteSIan supplies 18 obtamed from 
the result of a few moderately deep bores that have been a.1ready made The presence 
of sub-arteSian supphes at two places like Broach and Sanand 123 miles apart 18 suffi
Cient to JustIfy tbe smking of numerous borings In Guzerat. The Bombay, Baroda and 
Central India Railway have recently made a successful bonng lit Vlramgaon and It IS 
reported that the Railway Company have now an abundant supply of good water 
DetaIls about thIS bOring are now bemg c'lllected 

Government bave purchased SIX complete plants for makmg borings 3 'to 12' mches 
m d18meter and 250 to 2,000 feet deep at a cost of &1,16,000 Part of the plant has 
Just been receIved and a speCial Borlllg Engmeer has been engaged. Work wIll soon 
be commenced at Broach, Dakor, Nad18d, Nandurbar, Borsad, SabarmatI, Vlramgaon 
and Kharaghoda. At Dholka a 5-mch bore 124 feet deep has been made and a good BUb
,.,rlPAlan sU!2ply of sweel'water has been tapped Water IS bemg pumped up but chemical 
lInalyse~ shew that It may have to be filtered. The annual expenditure on d"ep bonng 
WIll be about &50,000, and III a couple of years It will be settled once for all if sub
artesian supplies will oll'er a satisfactory practIcable solutIOn of the water dIfficulty in 
Guzerat 

9. Large d'l'aonag6 works~At Ahmedabad over half of the city has been pro
perly sewered The sewage flows by graVltabon to a pumpIng stabon from whIch 
place It IS pumped up roto a sewage maID and brIck outfall sewer on to a sewage farm 
of 351 acres. The total populatIon now served IS 90,000 only and the cost of the work. 
up to date has been about 14 9 lakhs of rupees. The complete scheme alms at sewerIng 
a populatIon of 150,000 at the rate of 30 gallons per head per diem, but as the popula
hon of Ahmedabad IS now 216,000 OWIng to increased actiVIty m mill mdustry, and aa 
the consumptIOn of water IS greater than the sewers were origInally deSigned to carry, 
the sewer8l!:e scheme WIll probably have to be supplemented in the near future WIth an 
addItional mam sewer to accommodate the extra supply. • 

At KarachI the Shone system of drainage is muse snd SPl'Ves a populatIon of 44,600 
out of a total of 159,270 The total outlay to date IS 115 lakhs of rupees The nsmg 
main ends III a sewage farm of 116 acres of which &0 to 60 acres are under sewage rrnga
tlOn 

At Poona. the works are in progress and are somewhat SImilar to those at Ahmeda
bad. The sewage is proposed to be treated 1R a septIc talLk. Intere.ung experunent& 
are bem'" conducted by an officer specIally deputed for the purpose and a Bum 01 
'R27,000 "'WIll be aUotted for the expendIture reqUlred. T~e experImental, sewage 
installatIOn IS on a fauly large scale and the obJects whIch It 18 !loved to attaIn from 
It are generally as follow. -

(a) to ascertain the optnnUlQ period of stay in a septic tank f6r sewage. of varioua 
strengths, 

(b) to ascertain if this period can be shortened economically by use of other 
means such as hydrolytic chambers or maceratIng tanks or collOldors, 

(c) to find the maximum amount of suspended matter in t~e tank efBu~t which 
can be efficiently dealt WIth by drlferent forms of lhtenng matenal wlth
ont cloggmg, 

(d) to ascerlam the proportIon of nItrates iu the filter emuent and the methods 
of treatment whIch will gIve the maximum quantIty of Dltrates, and 

("J to ascertain how far skilled superv18lOn can be .dispensed WIth in emaIl in
stallations 



ALL:INDIA SANITARY CONFERENCE. 63 

It is expected tbat tbe results o( t,hese experiments wbich IS the fil;st of Its lund In 
India and whICh Will g,ve rehable data for the deslgmng and effiCient worlnng of m
stallatlons for the disposal of sewage by tbe bacterial method m this country m future 
Will become avauable before December 1912 . 

10. The duties of the Santtary Engmeer have I!O far been that of a consultml(. 
efficer j he has only two large sanitary works under hIS dU'ect supervision The Pandhar
pur water-works and tbe Poona dramage and water-supply (lDlprovements). 

In addition to mspectlons, responding to consultattons and preparmg plans and 
estimates for Important sanitary proJects It IS scarcely possible for the Samtary Engmeer 
to undertake th e e$llc'Utwn of works also As calls mcrease It Will be necessary to ade
quately mcrease hiS establisbment to enable blDl to get up proJects qUickly and Judg
mg from the present e;s:perience of the amount of work he has to get through It I~ It.lq.ly 
that the Sanitary Engmeer Will ever remam as a consultmg- officer Warks are neces
sanl,. conducted by ExecutIve Engineer~ m charge of dIStriCts Ordmarily Executive 
Engmeers may not experience much dlfficulty In carrymg" out small sBmtary schemes 
from deSigns and specIfications furnIShed by the SBmtary Engmeer, but It IS the, execU
tion of detaus m both water-supply and sewerage works that success of the schemes 
depends, and the necessity of bavmg such works executed under speCial expert super
VISIOn may soon becolll8 apparent 

POONA, 

The 6th November 1911. 

N lJELVADI, 
Sanotary EnfJ"neer to Government, Bombay. 
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STATEMENT No. I. 

Sanitary Worb eucuted 

Tota.l 
Name of work. expenditure RDuBU. 

IDOurred. 

R 
NORTHERN DIVISION. 

Ahmedabad water-supply 8,95,166 

Surat do. 9,97,229 

Rander do 1,36,000 

Thana do. · 85,165 

Bhlvandi do. 35,55!l 

Ahmedabad drainage 14,20,000 

CENTRAL DIVISION. 

Poona City pipe distributIon. 3,15,321 

Sholapur water-supply 2,17,184 

Ahmednagar do. 1,19,381 

Pandharpur do. . 2,35,000 

Dhuha do. 4,17,000 

Jalgaon do. 1,70,897 

SOUTHERN DIVISION. 

Satara water·supply · 3,69,000 

Hubli do. 4,88,666 

Pen do. · 30,565 

. 
SIND. 

Karachi water-supply 17,29,677 
-

Hyderabad do. 4,50,000 

Sukkur do. 3,73,735 

Karachi drainage including farm 11,00,000 

N. BELVADI, 
Sanitary EngtnUf' to G~ 1Jomhag. 

POONA; 
The 6th N OIIefIIber.1Bll. 



ALL-INDIA SANITARY CONFERENCE. 65 

STATEMENT No. II. 

80/11Uatry Works tn progres8. 

No. Name of work. Esbmated Government 
amount. grant-m·",,1. 

I 

R R 

1 Sassoon Hospital sanitary lDlprovements 13,798 13,798 

2 Ahmedabad water-supply lDlprovements 1,75,113' .. 
3 Ahmedabad sani~ary improvements .. 50,000 

4 Pandharpur water-supply works improvements . 4,28,042 4,27,745 

5 Pandharpur dramage 2,00,659 .. 
6 Improvements to Hubli water-works . 5,48,189 1,99,357 

7 Dharwar water-works • 3,35,473 81,06~ 

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 BljapUr water-works 4,26,000 2,00,000 , . f6,750 
I 12 • Ratnagui water-supply 46,500 

15,000 

13 Rob Aehtaml water-supply 15,750 , 6,167 

14 Aden water-works .. 50,000 

15 Poona water-supply and dramage 17,42,023 3,25,000 . 
I 16 Bhusawal dramage .. 20,820 

17 Gogha water-supply 3,535 1,767 

18 Kurla dramage • 48,000 24,000 

19 Sanitary improvements to Surat .. 50,000 

20 Sanitary improvements to Ahmedabad .. 50,000 
, 
I 21 Sanitary lDlprovements to Belgaum .. 53,022 

22 Sanitary improvemente to Hubli .' .. 50,000 

N. :aELVADI, 

POONA; 
Sanitary Engt~r to Gotiemmem, Bomk'y. 

Thd 611a Navembttr 1911. 
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STATEMENT No. III. 

San'llMy Worb Pro'}ectB-eIlW/1Jte8 for tDkt.ch arc ready for subtm6_ to Oooemment. 

PaoP08111>. 

No. Name 01 work. Orant.lD .... d 
Loan RDI.UIU. I'9OOmmended Amount of bytbe meommended 

eattmate. ~Y tt.!",.::t&ry """-Sanitary I •. 
Board. 

B B B 
1 19atpuri water-supply . 1,14,894 40,000 70,000 

2 Karad do. 0 1,81,400 90,700 90,700 

8 Lonavla do. 3,72,401 iI,60,000 2,00,000 

4 Barsi do. 0 4,72,788 2,30,000 2,30,000 

0 Malel!aon do. 1,93,000 1,00,000 $)0.000 

6 Improvements to Dhuha water-supply 69,000 30,000 
;:. 

POONA; 

The 6th NOtJember 1911. 
N. BELVADI, 

Sanuary Engmeer to Govemment, Bombay. 

STATEMENT No. IV. 

Schemea draWfi up lw.t not yet OIfYP'OtJed by tke San'llMy Board pendmg the questwn of the mantle, "' whwh they 
are to be financed. 

No Name of work. 

1 Thana water-"mpply . 0 

2 Matheran do 

3 Bulsar do. , 

4 Parola do. 

5 Yeola (Kbirdl88.te) water-supply 

6 Nandurbar water-supply 

'1 Godhra do. . 
8 Sholapur sewerage 

9 Nastk do. 

10 , Thana do. 
-

11 Belgaum C!.ty and Cantonment sewerage 

12 Surat sewerage - . 0 0 

13 Dhulia. do. 0 0 0 

14 Bandra do. 0 

POONA; 

The 6th N~ 1911. 

0 

0 

0 0 

0 0 . 
0 0 0 

0 0 

0 0 . 

EstllDated RBIIABlI& amount. 

B 
2,48.262 

1.44.887 

3.60.000 

1.40.000 

4,78.000 

1,71,512 

2,00.000 

9,57,810 

4.54.856 

0 84.548 

7,77,098 

0 18,17,000 

1,63.000 

0 4,63,000 

N. BELV.4DI, 

i3antlatry Engm- to GO'lJemmeftI, Bombag. 



STATEMENT No V. 

List o/,antfMy worla ccmtemplated In the Bombay Pre8'll1tmcy showtng the amounts lhat are b7cely to be spent on them dUring the tIe3;t ten year, 

&ugb 
estnnate of Amount. of grante-m-&ld, 

8enal 
Name of pt'olect D18tnct. oosta of 

RBIIAl\Ks. No. contem-
plated 

1911-12. 1912-13 1913-14. 1914-16 pt'Olccts 1916-16. 1916-l7. 1917-18 1918-19 1919-20 1920-21 
-

- R R < R R R ! R R R R R R 1 MaJegaon water-supply • NasU!; 2,00,000 20,000 30,000 60,000 .. .. 
2 Yeola water-supply Do 3,50,000 30,000 60,000 70,000 26,000 .. .. -
3 DhuIi& water·supply IDIprovemente West Khandesh 1,00,000 ,26,000 26,000 .. 
4. Do. town draInage Do. 2,00,000 20,000 80,000 60,000 .. 
Ii Parola water-supply East Khandesb 1,60,000 10,000 20,000 20,000 25,000 .. .. 
6 Jalgaon dralBlge 

, 
Do 2,60,000 .. 10,000 15,000 20,000 26,000 80,000 25,000 

7 Dhollm water-$11pply Abmedabad 60,000 5,000 5,060 10,000 5,000 .. .. .. 
S Burst sewerage Surst 20,00,000 60,000 1,00,000 1,00,000 1,00,000 1,00,000 2,00,000 2,50,000 1,00,000 

9 Dakor water .. upply. Kau-a 2,00,000 6,000 45,000 60,000 ., .. 
10 Jalgaon do. East Khandesh 30,000 30,000 .. .. .. .. .. 
11 FalZpur &8,,!tery ,mprovement. Do. 30,000 30,000 .- .. 
12 Karad wster-supply Saters 2,00,000 26,000 60,000 25,000 .. .. .. 
13 llsrn do. Sholapur 4,76,000 25,000 60,000 60,000 62,600 60,000 .. .. .. 
14 Sholapur do. Do. 3,26,000 45,000 .. .. .. .. .. 
111 Ahbag do. Kolaba 26,500 13,250 , .. .. .. 
16 Lousvla do. Poous 4,00,000 25,000 60,000 60,000 25,000 .. 
17 Poous drSlnage and .. ater.supply Do. f 17,60,000 

52.75,000 3,00,000 1,75,000 5,60,000 .. . .. .. 
18 Pandharpur water .. upply Sholspur 2,475 .. .. .. -
19 Nss,k do. N..,k .. 96,852 .. .. .. .. 
20 N.ndurhar do. West Kbandesh 2,00,000 20,000 80,000 60,000 .. .. 



bst 0/ samtary works contemplated ~n the Bombay p,.esulencg 8howmg the afMU'11t8 that are l1kely ta be trpent on them tlunng tile nezt ten yeara-contd. 

I 
Rough 

estimate of Amounte of grants.ln.auL 
e.n~1 

Name of proleot. Damot 
coste of - REllAl"'&' 

No contem-
plated 

191H2. 1912·13 1913·14 1914·l5 1915·16. 1916·17. 1917·18. 1918·19. 1919·20 1920·21 proleoto 

------ --------
R R R R R R R R R R R 

21 Bhua.wal wa'er aupply • East Khandeah 2,00,000 10,000 20,000 20,000 20,000 30.000 .. . . 
22 Rander town dram_go Surat 2.00,000 25,000 25,000 25,000 25,000 .. .. 
23 Broaoh water.supply Broach 15,00,000 25,000 50,000 1,00,000 1,00,000 1,00,000 3,00,000 75,000 .. .. 
24 Godhra do Panch Mahals 2,00,000 10,000 20,000 20.000 50,000 .. .. .. .. .. 
25 Dobad do. Do 1,00,000 20,000 20,000 10,000 .. 
26 Uran do. Kolaha 4,00,000 50,000 50;000 50,000 60,000 .. .. 
27 Ahmednagar do. Abmednagar 6,00,000 50.000 1,00,000 1,25,000 25,000 .. .. .. 
28 NadJ.d do. K&lra. 3,00,000 20,000 30.000 30,000 30,000 40,000 .. .. 
29 Matberan do. Thana 1,50,000 25,000 25,000 25,000 

. .. .. .. .. 
SO Sukkur \ Sukkur 

I 
1,50.000 37,500 37,500 do .. .. 

31 Malegoon town dralnage Naalk 2,00,000 20.000 30,000 50,000 

32 Yeola do. Do. 2,50,000 25,000 50,000 60,000 .. .. .. 
S3 N .. ndurhar do Weat Khandeah 2,00,000 .. : 25,000 25,000 50,000 .. 
8' Dakor do. Krura 1.50,000 .. 25,000 25,000 25,000 .. .. .. 
S5 GodJua do. P .. noh Mabals 1,50,000 .. .. 25,000 25,000 25,000 .. .. 
36 laIampur water .. upply Sat..ra 2,50,000 .. 25,000 50,000 50,000 .. .. 
37 Belgaum do. Belgaum 13,00,000 .. 50,000 1.00.000 2.00,000 2,00,000 1,00,000 I 88 N.p"ru do. Do. 1,00,000 25,000 25,000 

'I 
.. .. 

39 P...'Ola town draln&ge East Kh .. n<I.ab 50,000 .. 10,000 15,000 .. .. 
I 40 Vlr&mgaon wau.r-supply Ahmed .. had 2,00,000 .. . .. 20,000 30.000 30,000 20.000 .. .. 

U Broach town dramagf) Broach 10,00,000 ! .. .. 1,00,000 1,00,000 1,00,000 I 2,00,000 .. I ,n Dohad dnuna.ae hnchMahals 
I 

50.000 I .. .. .. 10,000 10,000 6,000 .. " .. 



~ 20,000 I .., Dhanduka ""ter-supply Ahmedabad 2,00,000 .. .. ' . .. 30,000 30,000 20,000 .. 
.., Nadlad town dramage Kall'& 

. 
2,00,000 26,000 26,000 .. .. 60,000 .. 

'7 Thana ""ter'lUpply Thana 2,60,000 .. .. .. 60,000 60,000 26,000 .. 
48 Dbolka town dramage Ahmedabad 30,000 .. .. .. 6,000 10,000 

49 Gogha water.."pply .Do. 10,000 .. .. .. 6,000 .. 
150 Do. town dramage . Do. 6,000 .. .. : .. 3,000 .. .. .. 
51 BarBI dratnage Sholapur 1,26,000 .. .. .. .. 12,600 60,000 .. 
52' Thana do. Thana 1,00,000 .. .. 60,000 .. 

• 
1!3 KaI_MaIum ""ter-supply Do 1,60,000 .. .. 37,500 37,600 

M Amalner do. EaatKhaode.h 40,000 .. .. " 10,000 10,000 

611 VIl'&IIIgIlOD toWll dmlnage Ahmeda,bad 1,00,000 .. .. .. 20,000 30,000 .. 
66 BnIao.r ""ter""pply Buret 3,60,000 .. .. " "- .. 60,000 po,OOO 75,000 

117 Do. town dmlnage Do. 1,50,000 .. .. .. 25,000 25,000 25,000 

, IlS Sholapur dmlnage Sholapur 10,00,000 .. .. 1,00,000 2,00,000 2,00,000 

69 Vell&mma water.Bupply Boigaum 3,00,000 .. 60,000 60,000 60,000 

60 Bolgaum dr&lnage Do. . 8,00,000 '. .. .. 1,00,000 1,00,000 2,00,000 

• 61 Dhanduka town dmlnage Ahmadabad 1,00,000 .. 25,000 25,000 

62 AIllde.hw"r water.lUpply Broach 1,00,000 .. .. 25,000 25,000 

63 Do, dmlnage Do. 60,000 10,000 15,000 

M Gokak water'lUpply Bolg"um 60,000 .. .. 12,500 12,500 

61l PaDvel drainage Kolab" 1,00,000 .. .. .. .. 25,000 25,000 

66 BaDdt" IOwage Thana ',75,000 .. 1,37,500 1,00,000 

67 Boread water-aupply Kalra 60,000 .. .. 25,000 -
oS Do. town dr&ln&ge Do. 90,000 .. .. 15,000 

69 Saraa water.supply Do. \ 10,00) 5,000 ., .. .. .. .. 
70 Do. town dr&lnage Do. 6,000 .. .. 3,000 

------
Il'OTAIl ... 2,02,68.500 7,42,577 9,80,000 11,17,500 9,80,000 10,37,500 IU,57 ,500 11,53,000 110,57,500 7,20,000 8,00,050 

C N. MANDY, CE, 
Act.ng Secretary, Sanuary Board, Brmibay PreS'laency 
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APPENDIXS. 

OPENING UP OF CONGESTED AREAS. 

W.th Rules Jar new lawn E.ztenswn Sites and Butldtngs. 

Ullder secbon 180 of the Madras DIstnct Mllnicipahtles Act every person wishing 
to construct a buildmg must submIt (a) a statement showillg the dImensions of the 
bUIlding and the levels at whIch It 18 mtended to lay the foundatIon and lowest Hoor, and 
(b) a statement shewmg the means of ventilation and drainage and the pnvies whIch It 18 

Intended to provide. . 
No type desIgn 18 mSlsted on and the result is that the owner budds the house 

8CCordm~ to hIS own plan whlCh the MUDlclpal CounCIl, a8 long alt it satIsfies (a) and 
(b) of thiS sectIOn, approve of, or If after SIX weeks the heense IS not lP'anted the afpli
cant may proceed to consttuct the bulidmg. Under thIS Act the MUDlclpal Counel has 
no power to enforce Its rulmg. 

ThIS office has Issued the attached rules for the guIdance of Chamnen of M uDlcipal 
CounCIls m laymg out of new SIteS for bulldmgs. These are now under the consideration 
of the local Governmellt 

The Sanltary Engmeer has drawn up a plan for a cheap native house (type deslgu) 
A further =provement 18 under conSIderation to make the house rat proof. Thls I 
conSIder 18 very necessary espeCIally m 10caht188 where congested areas are recelvmg 
attentlbn on account of the outbreak of p1ague and where new town SItes are bemg laId 
out to provlde accommodatIOn for the people who have been compelled to vacate theIr 
houses The Samtary Board has lssued a type deSIgn for town extensIOn. 

No provision eXlsts m the Act as It stands for improvm~ already constructed 
houses, e 9 , 1:1 an entrance to a backyard for cleansmg purposes lS requJ.red there is no 
legal power to compel the owner to do thls 

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

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

In lo!!J.ng out a Slte mto house plots the followmg pomts should receIve attentIon:-

(1) Roads and streets should be marked out on the SIte and as far IlS pOSSIble they 
should be made to run straight erossmg one- another at rlght angles. The 
mam roads should be 36' m WIdth excluslve of lateral drams whlch should 
be 2l' x 2'. The secondary streets should be 24' 111 WIdth exclUSIve of 
lateral drams which should be 2' x IX The roads should be metalled all 
over from slde to slde not merely m e centre. , 

(2) 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 clean.mg backyards of houses and for laymg of dramage pIpea ID 
the event of the towJ bemg ultimately provided wlth under-ground 
dramage. 

(3) Impervious U shaped storm water drams wlthout Jomts should be provided in 
streets They should not on any account be rectangular. If buut of 
Cuddapah slab thelr jomts should be \VeIl cemented. The sides of the 
dram. slopmg to a U shaped bottom should be made of cement. 

(4) Stonn watet drams along streets should be at a distance of 3' from the outside 
front of house blocks • 

(5) Open masonry tr shaped draills Ii' x I' should be provided on both sides of the 
conservancy lanes 

(6) The fonnatton of roads, streets and drams must 10nn part of the scheme for 
II'Ylng out the sde and should be taken 111 hand along wlth the execution of 
the scheme Instead of defernag it to a futuJ;e date unt1l funds are available 
which may mean anythmg or nothing. 

(7) Suitable places for the constructIOn of public latnnes should be selected and 
set apart for the purpose 

(8) Where there is no pIped water-supply. places should be selected for the mnk
ing ol wells. 
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(9) The site should be plotted giving size for honse Sites to be sold by aucbon. 
The width of the house Sites should be 45' and the length 60' as a rule 
subJect to alteratlon In particular cases. These plots should be sold under 
certam conditIOns which shall be defimtely stated on the sale deed bmdlng 
the buyer to carry them out under penally of the sale bemg cancelled If the 
conditiOns are mfringed. I 

(10) The purchasers of the bulldmg SiteS shall bulld their houses withm one year 
of their purchase, otherwise they wlll forfeit their right to property With
out any compensation nnless the Municipal Councll thmks of grantmg 
them a fresh period consldermg the circumstances pf each case 

(ll) The sub-dlVlSion pf plots and the e~ectlon of more than one house m each plot 
shoulil :be forbidden 

(12) Houses should be construeted With frontage facmg the roads and streets. 
(13) The constructIOn 'Of back to back houses should be strictly prohibited. 'rhe 

formatIOn ~f conservancy lanes as stated in (2) Will prevent thiS. 
(14) No thatched houses or out-house shall, under liny Circumstances, be allowed 

to be built. 
(15) The mam walls of the house 6ha11 not be less than lQ' high. The eaves must 

not be less than ,8' above the plinth. 
(16) The house shall be buIlt en a basement of at least 2' from the ground. Wher

ever pGsBlble the basement should be masonry or of some rat proof material 
(11) The backyards of houses shall be proVided With a gateway for mumClpal 

officers to Inspect the same and for the entry of the sweeper when necessary 
(18) The backyards should be prOVIded with a SUitable Impervious bathmg plat

form for the mmates of the house. Each house shall be prOVided With a 
latrme of -a standard pattern supplied by the muniCipal office. A plan of 
a cheap house latnne can be obtained on appiloatlOn to the Samtary 
Engmeer. The nightsoil must b~ capable of removal by way of the lane 
at the back of the house 

(19) AU the sullage and bath water of the house -should be dramed towards the 
backyazd It should pass through the wall into the muniCipal dram con.
structed m the lane behmd the house. It should not be let into the storm 
water dram In front of the house. 

(20) Before any house is built a plan of it must be submitted to the CounCil for 
aerutlnr and sancbon for each building and unless the Council's sanct'on 
is ebtalned for the plan no house 1S to be commenced. 

(21) Each house must be suffiCiently ventilated by providmg SUitable windows m 
each room. 

(22) All cattle yards should be flagged and properly dramed 
(23) The compound of houses should be enclosed With pucca walls. 
(24) A stringent requirement should prOVide that no buyer shall remove soli from 

hiS plot for bulldmg or any other purpose. 
(25) Parties wishmg to purchase house BiteS shauld agree to these rules before 

possession of the land IS given. 

"JV. A. JUSTICE, Captam, 1 M S. 
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APPENDIX 4. 

SHORT NOTE ON TOWN-PLANNING IN SALSETTE ISLAND. 

The Bombay Government propose to introduce shortly a Town.PlannIng Act for 
developmg the Hombay suburbs m Salsette Island whIch adJOlns Bombay on the north 
DetaIls of town-plannmg schemes are bemg worke~ out by a speclB! officer deputed for 
the purpose and the method bemg followed IS sundar to that contalDed lD the German 
Act, the Lex Adlkes, whose prlDclpal vIrtues he In obvlatml!' as far aSl!ossible the neces
SIty of ralsmg capItal and m provldmg for the redIstribution of eXlstmg plots so as to 
render them more sUltable for buildmg purposes. 

The method l,mefiy descnbed IS as follows'-
All land Wlthm the ana beIng planned IS pooled and the local authorIty takes "II 

land requITed far roads, markets and other pubhc SItes and the remainIng 
land IS dIVIded mto sUItable buddmg plots and allotted to the orIginal 
holders. The allotted 'plots are dIstnbuted, as far as pOSSIble, m the same 
proportIOn as the ongmaJ ownershIp. The mam portIons of the allotted 
plots are kept, as far as pOSSIble, In the same pOSItIon as the orIgInal plots 
so as to reduce dIsplacements of eXIstIng holdmgs to a mInImum. All 
rIghts In the orIginal plots are transferred, where pOSSIble, to the allotted 
plots and m other cases are extmgulshed by cash compensatIon or otherwise 
All expenses Incidental to re-d,strIbutlOn and all costs of constructmg 
roads and other works meluded 'm a scheme are obtamed by a loau. Inter
est and SlDkmg fund charges are met by the levy of a development tax ul!0n 
owners m proportIon to the mdlvidual benefits denved from the operatIOn 
of the scheme The benefit deri~d IS found by estImatmg the .. unearned 
mcrement" accruing to each ho mg on completIOn of the scheme. The 
estimate is hable to a C\lrtam amo nt of error, but, where the pnce of land 
IS not too high, a slIght error WIll ot affect very materiaJly'the pockets of 
the holders \ ' 

2. The method above described may be apl.'he~_to large or small schemes and to 
large or small areas. It can be applIed to the constructIOn of a Single road 
or even to the mere re-arrangement of plots nelghbourmg an eXIsting road, 
and It may be apphed to a large area for the purpose of acquIrmg all land 
reqUITed for pubhc purposes The method has been worked out on paper 
for an area of about one square mIle at Santa Cruz, a suburb on the Bombay, 
Baroda and Central India RaIlway about 12 mIles from the Fort, Bombav. 
and a scheme has been tentatIvely drawn up which provides for the re-dls
trIbutIon of plots, the constructIon of roads and proV1sIon of lands for a 
park. a d,spensary. a muniCIpal office. scbools. a pohce statIon and a re
creatIOn ground Tba individual cost m most cases m land and cash for all 
these benefits IS estimated to be under 30 per cent of the present undevelop
ed value of a holdIng. A small scheme. such as the constructIon of a s\Ugle 
road, can be carned out. m a year and the whole development tax can be 
at once leVIed from all holders. but for a large scheme, where oome years 
may elapse before all constructional works are completed, a portIon of the 
tax need only be reqUITed from owners unbl those works whIch matenally 
better theIr boldmgs are taken in hand 

E, G TURNER. 7 C S" 
Spec.aZ Of/ice1', Sau~tte Butldtng S,teB. 
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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 poolmg of plots of lanlt belongmg to 
duterent owners and the allotment to them, after malnng provIsIon for lands requIred 
by the local authorIty, o~ plots reconstItuted in more convement form for bUIldmg 
SItes. 

The reconstItuted or allotted plots will all be provIded wIth access on roads, eIther 
e:ustmg or proposed. The area for allotment of plots WIll be the ongmal area mcluded 
m the scheme dImmlshed by the land taken for roads and other pUblIc purposes, so that, 
m general, the allotted plots will be of smaller area than theIr correspondlng orlgmal 
plots When roads are actually constructed an allotted plot wul mcrease in value, and 
the amount of such increase measures the' Wlearned mcrement,' from whlch the costs 
of constructIon and other expenses of a sc me should be defrayed The duterence In 

value at any partIcular mstan~uch as at t e date of a notIficatIon-between an orIgm
al plot and Its correspondmg allotted plot, alued wIthout reference to future Improve
ments contemplated m a development sche ,represents a materIal contrIbutIOn m land 
by the plot holder of which account must taken m calculatmg the dues levlable. If 
the allotted plot as so valued is of less v ue than the correspondmg orlgmal plot, the 
plot holder must be glven cred,t for the erence, and If of greater value, then the plot 
holder must be debIted wIth the ddl'eren In th,S way, cred,t IS gIven for the value of 
any land taken from an orIgInal plot; d debIt IS made for the value of any land added 
to it No cash on th,S account p between the holder and the local authonty, but 
debIt and cred,t are made agamst 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 mcrement' • e , to the ddl'erence m values of his allotted plot, 
when valued wIthout reference to future developments, 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 tbe allotted plot The developed value IS 
oulv an estimate, It is true, but any shght error In the estlWate 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 d,fl'erenc~ In value between all the orIgmal plots and the 
undeveloped values of all the allotted plots, for th,S dIfference represents an immedIate 
and materIal contrIbutIon m land to the scheme by the holders and ,ts value should be 
shared by all m proportIon to ·theIr ' unearned ' mcr~ments. 

2 The ahove method of calculatIng the contributIOn share IS absolutely .ndependent 
of the system on whlch the reconstttuted plots are allotted, for every holder IS gIven full 
cred,t for the present value of the land taken from hIm 

The German Act (Lex AdIkes) lays down that plots should be allotted as fa .. a& 
possoble In proportIOn to ongtnal ownershIp 

If the proportion refers to relative a'l'eas there IS necessarIly a large displacement of 
plots, that IS to say many of the allotted plots cannot be m the same pOSItion as the malll, 
portIOns of thelr correspondIng orlgmal plots, and If the proportIon refers to relatIve 
value, It IS often a hopeless pllzzle to arrange so that the developed values of the majorIty 
of the allotted plots bear .nter se anythmg lIke the same rattos as the values of the 
oflgmal plots bear to one another. Only Ill, a homogeneous tract of undeveloped land 19 

there a chance of successfully allottIng \llots bearmg ,ntell- se as far as pOSSIble either 
g,ven proportIOnal areas or glven proportIOnal values. 

For a successful red,stribution the main f0rtIons of the allotted plots should be 
generally In the same posIttons as the main portIOns of theIr correspondmg orIgInal plots 
or in other words plots should be displaoed as httle as pOSSIble. Whole plots inoluded 
In land reqUIred for roads and other pubhc 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 recollBtttuted plots should be allotted, but the allotment should 
be made In conshltatIon WIth the holders and should be approved eitlier by the holders of 
the major porhon of the area conSidered or by a controlling authority or by both. 

a Simple ellampls showing the above method for calculating the contribntion sliare. 
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Three plots X, Y, Z are to be developed by the construction of a road coating 900 
rupees, the costs of preparIng the scheme beIng 100 rupees: 

V .. LU o. ALLO'l"TBJ) no~. Un.orned DUIereu .. bet .... " 
Plot. Valne of ongmal moremant oolumna plot. Undevelopod. Developed 4-3 8&1. 

/ 

1 1I 8 , a 8 

R R R R R 
X 100 80 200 120 -20 
Y 200 1150 800 860 60 
Z 800 lI50 850 100 -60 

TOTAL GOO liSO 1,150 570 -20 

To find the dues leviable upon X, credIt must be given for &20 (column ~olumn 
3) and It must >bear In proportion to ds unearned lDcrement (column b) a share of tbe 
total -expenses &1,000, and also a ahBa'e of the nett dill'erence between the values of the 
orIgmal and undeveloped allotted plots, Ie, :&20 (column 6). That 18 to say the con-
tribution levlIIoble on X is- I 

1lI0 
- 110 + 570 (1.000 + 20) 

In the same way Y's sba:re is-
350 + 60 +'&70 x 1,020 • 

and Z'e share IS--

100 
- 60 + 670 X 1,0110 

TOTAL 

B 

=19'-7' 

=67691 

=128'96 

1,000 

4. Development u".-Instead of levymg the lull contribution at once from each 
holder, the whole sum reqUIred for expenses can he borrowed and a percentage of each 
holder's contribution, leVied an.nually 8ufficient to pay interest and smkmg fund chargea 
on the loan. This percentage of contribution 18 the devel0l!ment 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 1£ larger achemes where 
constructional works are likely to take som~ time to complete, then It WIll only be neces
sary to meet 1D each year the sum reqUIred for works to be undertaken in that year. In 
th18 case a portIOn only ro the development tax need be leVied on those allotted plots 
which have not materIally benefited by the works already constructed. To talee tJ con
C1'ete uO:II/,p!e '--Suppose there are 100 plots and the total expenses are 60,000 rupees 
of whilch 10,000 rupees must be met at once and 40,000 rupees are for new roads. 
Then the full development tax IS found by dIstnbuting the 60,000 rupees amongst all 
allotted plots m tbe proper proportion. But If It be only pOSSible to construet roads 
each mcnsoon, to the extent of 10,000 rupees the scheme will take 4 years to complete 
and there IS no need to ralSe more than 10,000 each year fer new roads. The 10,000 
rupees to be met at once can be obtamed by levymg tth full devel,opment tax on all 
allotted plots, and the 10,000 rupees reqUired annually for new roads can be obtamed 
by levying the full tax upo'! those allotted plots whIch front the roads constructed dunng 
the year If the full tax leVIed upon such frontage plots 18 not suffiCIent to ral8e the 
10,000 rupees reqUired, the general tax of l-th can be increased and If the full tax on 
frontage plots exceeds the IO,OOIl rupees reqUired then the reqUISIte proportIOn of the 
full tax need only be leVied on the frontage plots, the levy of the dIfference bemg 
deferred untIl it IS reqUll'ed. Even wbilst paying the ith development tax the holders 
are dIstinctly benefited, for they will all possess saleable plots smtable for bulldmg and 
upon which hUilding will be allowed and WIll all have proper aCee8S to their plots over 
publIc land. 

,6 C""'pensatwn by debenturu.-It may happen that a holder's share of expenses 
is less than the ddJerence m value between hiS orJglnal and undeveloped allotted plot 
or in other words 18 less than the value of hIS wntribution m land. In such a CB8e 

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 gtven a debenture guaranteeIng 
him mterest and smking fund charges on the amount to be paid to hlm. The l8IIue of 
such a debenture WIll reduce the capltal to be raised in the open market. Full secunty. 
however, 18 present whether compensatIon is pald to snch a holder either in cBsh or by 
debep.ture. 
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Ezample.-The contribution levl8ble from A, B, C, D are 88 follows .-
R 

A 
D 
C 
D 

600 
600 

-300 
100 

1,000 nett. 

75 

If C is compensated at once, a capital of &1,300 will have to be raISed on the 
securIty of the amounts due from A, B, D. If C IS compensated by debenture only 1,000 
rupees capItal would have to be ra1S6d m the open marlet, and interest and sinkmg fund 
charges would be collected from A, B, D as before on &1,300 by means of a development 
tax. 

The system of payment by debentures IS capable of exteneIOD, and some persons 
would pOSSIbly prefer bemg paId by a saleable debenture ensurmg steady mterest, 
lDStead of bemg paId cash down. 

6. lnculence 0/ tazatum -The development ta:x; should be fixed for each allotted 
plot, so that when a plot IS sold a 'purchaser wlli know exaetlrwith what taxes the plot 
IS burdened Some holders may have several separate orlgmal plots and it may not be 
}lOBBlble to allot a separate ploll for each original plot. In such a case the total contrIbu
tIOn. of the holder can be calculated and distrIbuted OVal" his allotted. plots in proportlOn 
to theU' unearned merements. 

E."'Q/rrl/ple~A holder has plots of the followmg value ....... 

\TndeveIoped ftln .. ~ruue 
Valua of original plot. ofallotW. of tW. UDeamed UICftIIlont,.3.-a. 

plot;. plot. 

1 , 2 S 4.. 

R R :a, R -
1,000 2,000< 3,00IJ 1,00IJ 

.000 40000 2',000 8,000 

8,000 1,000 6,000 3,000 

4,000 ...... ...... N .... 

If. the holder's eontrtbutlon 18 &100 then It WIll be dIVIded amongst the allotted 
plots ill the proportion .f 1,000. 3,000. 3,000, •. e., the bnrden on the plots will be lUOO, 
&300 and &300 respecWvely. 

7. Formula for calculatmg contrIbution share:-

Let 
.. _ Value of ongmal plot. 
• - Undev.lDped valu. of allotted plDt. 
A - D .. oloped vaiD. of a1lDtted plDt. 
X _ Comtru_ ODd t.ll upuDS8I of the .. h .... debItable to holders other than the nell; eompeu· 

_bon to b • ...wted to holdera Itrlend ourrundered. (V ode para. 1 ) 

The holder's contributl<m share IS equal to-

(a - a.) + ~A :: ~ [X + E ( .. - a)] 

wbere E is a symbol representmg the sum total of the quantJ.bes of the type to whIch 

It IS JOIned. The fractIon X ~AE ~a'E; a) formIng a portlOn of the second member 

of the expreSBlon IS eastly calculated for any partIcular scheme, and remams constant 
1D calculatmg the share of each and every holder If we denote thIS fracbon by K then 
the share is equal to (a - a.) + K (A - a) whIch Blmply means that a holder 18 gIven 
credIt for the present value of the land he surrenders (a-a.), and pays the proportIon 
K of hIS unearned Increment (A- a) toward. the expenses of the scheme. The nett total 
of all contrIbutIons ie equal to X. If A and II are proportional to .. , that 18 to say, If 
the developed and undeveloped value. of an allotted plot are each proportIonal to the 
value of the ongmal plot then the contrIbubon share IS proportIonal to the value of the 
orlgmal plot, and If these proportIOns obtam in respect of all the plots then there is no 
need to value the allotted plote as undeveloped. In a small scheme therefore, such as 
the construction of a small accommodatlOn road where It may happen that all orlgmal 
plots are reduced at once In value In the same proportIon, and when they all increase 
1D value in the same proportIon on completlOn of the scheme, the contributIon shares 
can be found by dIVldmg up expenses In proportion to the cWferences between the 
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developed values of the allotted plots and the values of thell correspondmg orIginal 
plots. 

S Practwal applwatwn of this method of allottmg plots and calculatmg the de
velopment tax has been made tentatively on paper to a large partIally developed area, 
about one square mue at Santa Cruz, a suburb of Bombay. ThIS scbem .. COmprl"P8 
the acqulliltlon and constructU>D of abom 3 nules of roads of varymg wIdths and 1 mIle 
of sweepers passages 10 feet wIde. The pubhc sItes for acqulSltlon comprIse tbose for-

a Park. 
MUnicIpal Office, 
DIspensary, 
GIrls' and BOIs' Schools, 
PolIce station, 
Market, 
Lawn TennIs ground, 
Dharmshalla, 

and the existmg roads are wIdened where necessary. After sHowing for possIble local 
fund and Government grants the neU total cost of the Bcheme to be met by bolders 18 

estImated at IU,50,OOO. The capItal to be raIsed 18 calculated at IU,52,OOO, the extra 
R2,OOO representIng compensatu>Il to be paId to those holders whose contnbutlOn In 
land IS greater than theIr sbare of expenses (vule para. 5 above) The constructIOn 
of roads WIlJl probably take five years to complete, and tne 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 fuH contnbutlOn m 1and and cash together to found to be about 
&rd or less of the preeent value of h,s ongInal pwt, and the ratIO of such contrIbutIon 
to the Increase 1U the value of h,s holdmg, • e , to tbe dIfference between tbe developpd 
value of his allotted plot and the value of h18 ongInal plot, IS found not to exceed 60 
per cent In most cases It IS much le88. 

9. In conclUSIon It must be stated that the method of calculation described in thIS 
note bas not yet been sanctIOned A Town-plannIng BIll has not yet been brougbt 
forward In tbe Bombay LegislatIve Couneu. Many methods of calculatIOn have beeD 
tried on paper, but the method above descnbed IS the one whICh in my humble opinIon 
18 practIcal, and prOVIdes an absolutely ~!lu.table ,ystem of dlstrlbntmg expenses. 

E. G. TURNER, 1 C S., 

Specwl Ol!icer, ~al8ette Butld.ng Stte •• 
tv • • : 
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APFENDIX 6. 

TOWN-PLANNING. 

I may thinj that there IS one dlI'ectlOn m which the functIOns of muniCipalities 
T Ian might most usefully be extended, -which has 

OWD'p nmg. 'not been touched on by the DecentralisatIOn 
Commission-a.nd. 'this II! by giving them power to frau:e and earry out town-planning 
schemes for growmg towns. 

In no direction is there room for substantial advance in dealmg With the problems 
'0£ sanitation comparable with this. All large towns of which I have had expenence are 
hemmed m by insanitary quarters which have been allowed to grow up with no attempt 
at control, and which are very often the startmg grounds for plague. Cawnpote is an 
instance of what ought not to be done. There the land whICh should have been ear
marked for the extension of the town has been cut up by endless brickfields, with the 
result that a huge populatIOn is crammed mto an altogether Inadequ~te space. Control 
of town development IS essentIal alike in the interests of Government Or the local autho
rIty, of the ordmary residents and of landowners In the interests of Gcvernment 01' 
the local authorIty so that It may not be necessary m future to pay enormous sums for 
the mam lmes of commUnIcatIOns and open spaces And in the mterests of aandowners 
because the present want of system leads to an enonnous alvergence of values between 
land sites where the land may fetah almost any pnce, and land m the immediate 
neighbourhood which has only an agricultural value; whereas a w~ll 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 cll'cle. 

I would submit that what is required is a ToWn-planning Act applIcable to any area
in which It may be deSirable to control and regulate the expansion of a growing town 
A Town-plannIng BIll is already under conSideration m Bombay and legislation on 

• Similar Imes was advocated for the United Provinces bV the Sanitary Conferenctl which 
included among its members many representative Indian gentlemen A great deal of 
experience has been gamed 1a1ely In western countrIes which should guide the 1mes on 
which advance can be 1l\ade, and particularly in Uennany and Sweden and lately 1n 
England. • 

The ~neral 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 lS notified and discussed and sett'~d, and that after it IS settled owners are 
hound to confonn to it. 

The following suggestions follow in the main the lines on which it is proposed to 
legislate in Bombay, and the proposals of the Samtary Conference. 

A local authOrIty would be constItuted for an area in which any land is, or is hkely 
to be used for bUlldmg purposes. ThiS body 

In Germany" panohl 80 y081'l ahead II taken might either be the Municlpa.l Council (aa is 
fo. th,l, I proposed m Bombay) or the council plus rppre
aentatIves of Government, the landowners and other persons interested. There are 
strong reasons for constItutmg a speCial body to deal With these schemes A mUDlcipal 
body should be a.dequately represented, but thiS could be insurl'd by the lccal Govern. 
ment. The commission themselves recommend in certain cases the co-operation of out
Side interests on sub-committees Otherwise the co-operation ofJlllIdowners and of all 
interested should be ensured by frequent confer~nces at every stage of the scheme. ThiS 
is the plan adopted m England (under regulatIOns presCrIbed by the local Government 

"Board) and proposed In Bombay. 
• The local authority would be subject to the co~trolling Ruthority. which would 
presumably. at any rate until experience had been gamed, be the local Government. 

The local authority would frame a scheme for the area. either ip.o mot .. or at the 
requisition of the inhablt~nts or of- the local 

• 'Po .... to ""IniN a 10Clal body to frame or adopt authority. The fulles~ publiclty should. be 
• .. \""" I. gIv ... m lIn,laod 110 the 1_1 Go ...... • • t th ch d 
me., Board (_ Appenda A). given 0 e s eme at every stage ~ an I.n 

particular notice served em. every owner. Th18 
ngam is secured in England by regulations framed by the Board. (In England land
owners have powt'r 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 BO after public en'iuiry 
by the Board.) 

The scheme when completed would be 8ubmitt~ to the controlling Iluthority which 
might approve, modIfy or reject it. 

o 
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Full provIsion for hearing parties interested should be- made at each stage. (In 
England before the Bcheme IS finally approved by the local Goovernment Board notice of 
intentIon to do so must be publIshed; and on due objectIon by any rerson interested the 
.cheme must be laId before both Housea of Parliament for 30 days, oUId may be reJected 
hy an address of elther House) 

After ap1,>roval the scheme would be notIfied, and all subsequent buildwgs or work. 
in contravention thereof absolutely prohlbited. 

Each Bcheme would provlde for the construction of roads and commuDlcations, the 
constructIon and alteratlOn of bridges, etc., the plottwg out of l:1!ld as buildwg 8ltes 
whether mtended for buIldmg m the inlmed,ate future Or not; the reservatlon of land for 
open spaces, gardens, recreation grounds, schools, markets and publio J>utldwgs of all 
BOrta; draInage, lighting and water-supply; the rates of assessment and the mCldence of 
the development tax on buudmg SItes and &ther lands; redistrlbutIon of SItes, and com· 
pensation payable to persons whose property IS InjurIouRly affected by the scheme and any 
contrlbutlon payable by owners on aocount of mcrease m value of their property caused 
by expendIture of pubho morley In the operatlon of the scheme. 

• In the first lUetance the work of development would be financed by loans secured' 
by the proceeds of a development tax, thIS tax would be Bssess~d on all lands included 
in the scheme, and be leVIable at the exprratlon of a prescribed period after the notlfica
tIon of the scheme. The levy of the tax on any land included m the scheme mIght be 
deferred by the local authorltv, With the consent of the controlhn!l' authorlty. Th18 
would prOVIde for the case of occupants wishing to preserve thelr agNcultural holdmgs, 
as suoh, mtact, and to avold payment of increased charges, prollded tbe exolusion of 

• such land does not vltlate the general plannwg of an area whIch the maJorIty of owners 
desrre The rates and incldence of the tax would be fixed by the local authOrIty wlth 

.r.eference to the total cost of the Bcheme and probable enhancement of value of properties 
Th ....... th. Bomba ro 0_ mcluded In each scheme The local authOrIty 

y P P would be glven power to borrow under the 
Local Authorities Loan Act, 1879. 
, After notIficatIOn of the scheme power would be taken to absolutely prohibit 'bUild. 

Ing 011 any land WIthIn the area except In accordance wlth an approved plan and under 
8uch condltlons as regards buIlding as may be Imposed by the loca.! authorI~. If any 
person erects or proceeds WIth any buudmg wlthIn a notIfied area alter notlncatlon of 
the scheme, the local authorlty may demolish without compensatlon, recoverl.llg the cost 
from the person m bult. 

Power would be gIven subject to the consent of the controlhng authorIty to pool 
and remstrlbute after deducting lands for roads and open spaces all land of dJll'erent 
owners who wlsh to develop and se~l or build on theIr agricultural lands, but cannot 
sell the land as at pre~ent distributed 1.11 plots SUitable for bUlldlDg on the approved 
plan -Such redistributIon would be made If the owners of more than half the plots 
agreed. Thls is on the hnes of the German Lei; adtleea, the obJect bemg to avold com
pensation in cash by exchange of lands and to facultate agreement between numerous 
small owners. The general prmclple :followed IS to plan large areas 1.11 close consultation 
WIth- the partIes concerned, and to take free up to a fixed hmlt thp land requIred for 
future mUlllClpal purposes. The remammg land lS redIstributed in sUltable budding 
blocks to the origmal owners The land whlch the owners receive, thoulI;h smaller In 
area, has a greatly enhanced value, and the rates of the future munlclpahty are saved 
a very heavy burden. If the 108s by transfer of land to the municlpaltty exceeded the 
profit from the enhanced value of the remainmg property, compellMolon would be mad. 
1>y reductIon or remlssion of the development tax levlable ' 

Plannmg buIlding plots on land with diver81fied ownershIp (as particularly is the 
case in India) connotea some scheme for mducmg agreements between owners. In Eng
land the power of the responSible authonty to make agreements With owners aud of 
owners to make agreements WIth one another ]s to be regulated under the fourth schedule 
of the Act by general l'rovlSl0ns presCrIbed by the local Government Board. In Ger· 
many where town-plaIlDlng has been an accomplIshed fact since 1875 it has been found 
necessary to take power to pool and redistrIbute such land, and n&thmg short of thIS
would probably be effectIve lU Indla. The prOVlSlon that redlstrlbutlon should only be 
posslble u a majority of landowners so deCIde is incorporated in the proposed Bombay 
Act PlannIng must be done wlth care so as to aVOId unnecessaIT redlstrlbutton, but 
If the majority refuse, planning must be postponed, and WIth It all sales for bUilding 
purposes .and buIldIng untIl they change their minda. This may temporarily r,;tard 
deveJopment, but obstacles should be overcome by the due pubhcahon of provlslonal 
.chemes 

Compulsory powers of acquisition would be given for laud reqUIred for main com
mUnICatIOns, open spaces or other objects or works of a public nature, and also for ac
quiring a reasonable amount of frontage on the lines of mam commUnications. Power 

• Tho su~ .. to " developm.nt tu aDa the power 10 b. lakPD to "",.tribnl. properti .......... tak .... 
from a Dot. by .Mr. Mead, who .... deputed on opemal anty by the :Bombay GovomlllBDl m eDIIDecilOll with 
tina subject. 
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• hoold 81:.0 be given to acq,ulre compulsorily the la~d of reca1citrant owners refusing to 
build on, or to let or sell for buiIdmg purposes land urgently required for. the develop
ment scheme. 

In England in the BIll as OrIginally brought in it was proposed that if compensa
tion were payable to e.nrperson on e.ccount of Injury ce.used to his property by the 
opere.tIon of the Bcheme, the whole of thiS might be recovered if e.t the se.me tIme other 
property of the se.me owner had been lDcreased m valoe (up to the amount of such 
mcrease). Th18 was subsequently modmed and extended, and under,the Btll as passed 
the local authority 18 entItled WIthm a hmIt of time to recover one half of the increase in 
value In any property caused by the operatIon of the scheme The arguments agaInst 
th18 somewhat stnngent enactment WIll be found In A.ppendIx A In wluch I have gIven 
the me.m proposals of the Engl18h Bill. Trus partICular clause goes beyond the conclusion 
reached by the committee on Town SIt_that the local authorIty js entItled to a shar .. 
in that portion of the Increase m values which has clee.rlJ: been cllu.ed by the expendI
ture of pubhc money. ObVlously the rise in value might be brought about mainly by 
pnvate 8Xl?endIture on sewers, roads and buildIngs, and the local authority bV the mere-
autome.tio Introduction of a scheme would benefit to the extent of one half. (The whol" 
waS orIglDally proposed, but a compromise was reached on the Imes indicated.) 

The acquisitIon of frontages on the main roads would, on the other hand, afford a 
Ilmple and automatic means of enabhng the local authorIty to share 1ll the fise of valu .. 
caused olearly by the expendlture 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 bo<li.:a are already em
powered to levy a tax on houses and lands. It is but just that the owner should be 
taxed for the development of areas, consequent on whIch his property Will be largely 
U1creased m valoe. The rlSe lU rates of agrIcultural rents WIthm and immedmte17 
adJommg mUDlClpal areas has rendered the ownership of such land so profitable that it 
18 becommg increasmgly <hflicult and expensive to obtain SiteS for butldL'1.g purposea, 
and e.nythmg which tends to restrict the supply of bUIldmg Sites round great CIties is it>. 
Itsell a serioos evil. The great mass of the middle classes in Indian CIties are every
where showmg a desire for tmproved dwelhng houses and sanitary conditions, but under 
existmg cIrcumstances It ~ almost impossible for them to obhun the faotllties they 
requIre 

L. C. PORTER, I C.S • 

Secret41"!J to the GO'IJer1Iment 01 IniJ14, 
Depaf'/,ment 411 Eilueat1.tm. 

The 11th May 1911. 

The Engl .. h Act. 

The town-planning part 01 the Housing and Town-planning Act is contained in 
sections 64-67 With schedules 3, 4 and 6. 

The following- is an outline of the main provisions'-
The local authontte, who will administer the- Act aTe for London the County 

• 8cbem .. may 'be p red eltb .. by the 1oeol Council. and for t!te provinc~ the vanoul 
anthont ... , or propooed "t; all or ""1 oUb. land· Town. Councll~, Urban .Counctls and Rural 
owuerl [M (a)J. DIStrict Counctls. [Section 66 (1).]* 

The BotLrd may constItute a joint body to deal With Ie.ud in the area c.f more thaD 
one local body. [Sectton 66 (3).] 

Local authorltles can do httle or nothing at any 8tage Without the consent of the 
local Government Board. and runnmg through the whole of the town-planning-cle.uaea 
is the question as to how that Board Will give effeet to the ~ooa pgulalions, gen.eral 
proVIBIOnS Special provisions and interpretations of the partIcular clauses. 

Thus 'before a scheme can be prepiu-ed at all the local authol'lty must satisfy the 
local Government Board that theTe is a pnm4 jlJC06 ce.se for malong such a scheID" 
(SectIon 64 (2).] . 

A scheme may be revoked by the local Gove1"llI1!ent Board on the !,pphcatIon of the 
responsible authority or of any other person appeanng to them to be mterested, u th,y 
think fit [64 (6)]. . 

A. town-planning scheme shall not have effect ~ntil approved by order of the local 
Government Board [section 64 (4)] wlllch may lDlp08e any modmcabons and eon-
dluoos. 'b -" f era! . f The local Government Board will presorl e a s"" 0 gen proVl810ns or ee.rry-

ing out the- genera} objects of town-planninr 
Boo hel.... schemes and in parttcular dealing With the 

matters set 1Iut in Scheilule IV -and these shall. as e. rule, take effect &II part aF or 
ICheme unless provi81on is lDade for theIr variation. [Section 66 (l).j -. 
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The local Governm~t Board will make general regulations regarihng the procedure 
to be adopted In obtammg authonty to prepare a scheme, the pre~aratJ.on of a scheme 
nobces requlred to be given in connection therewtth, eto. ' 

In parbcular, provlBlon shall be made by those regulations to ensure the co-operatlon 
of landowners and others mterested In the land at every stage of the proceedmg&, by 
means of conferences or other means proVided by the regulations. [56 (1) and (2) ] 

If the local authority falls to prepare a town-plannmg scheme or to adopt one pro-
Gmgeriogup tho Iocalouthontt.., .. lIr. ChorclnJl posed by the local landowners, the local 

&erlJleCi. Government Board may order it to do so 
[Section 61 (1) (2).] A local pubhc enquiry IS necessary before thlB order can be made' 
and It can be enforced by mandamul. ModUicatlons in the scheme ordered by th~ 
local Government Board, and the effective executIOn of the scheme when approved, can 
be slmllarly enforced 

Finally the local authority is still further bound by the provision [section 54 (4») 
that 1f any slDgle owner or other person or authority mterested objects m the pre
scribed manner to a town-plan after It has gone through all Its stages, Includmg appro
val by the local Government Board, the scheme must be 181d befote both Houses of 
Parhament, and may be rejected by a resolutIon of the House of Lords, or House of 
Commons. 

What land may be the BubJect 01 a town-plan -Section 54 (I) prOVides that a town-
plannmg scheme may be made for:-

'(I) Any land m course of development. 
(2) Any land whICh appears hkely to be used for bullding purposes. 
(3) Any land likely to be used for open spaces. roads, .treets, parks or recreation 

grounds. 
(4) Any land likely to be used for anY.' work incidental to a town-plannmg scheme. 

whether m the nature of a buj,Jdmg work or not. 

The scheme may be prepared by the local authonty for land wlthm or in ,tbe 
neighbourhood of their area. 

In Germany the expression 'likely to be used for bulldmg purposes' covers land 
lIkely to be so used durmg the next 30 years. 

Any question as to whether land comes within the foregoing categories wlll be de
cided by the local Government Board whose deciSion Will be nnal. 

The effect of section 64 (3) is also to enable a town-I?lannmg scheme to include 
pieces of land already buut upon, or whICh are not likely to be used for budding pur
poses, when in the opmion of the Board they ought to be so lDcluded. 

Ob1ects 0/ town-plan.-These are defined by section 54 (J) as securIng proper sani
tary conditIons, amemt, and convenience m connection With the laying ont and use of, 
the land and of any neIghboullng lands. 

General proll<swna.-The extent to which these obJects may be dealt WIth wdl be 
denned m a set of general prOVISions to be prescrIbed by the local Government Board 
fsection 66 (1)] in accordance Wlth the fourth schedule, whIch menhons streets, budd
ings, open spaces, the preservatIOn of obJects of hIstorical mterest 01" nntural beauty, 
sewerage, dramage, lightmg, water-supply, rIghts of way, obstructive buddings and 
3ny consequentral works to the foregomg alJ bemg Wlthm the scope of a town plan. 
:rhese general provIsions are to be laid before Parhament. 

Specw,! pro'ln.non.-8ect!on 55 (2) prOVIdes for the msertwn in every plan of 
special,provlslons, dennlng the area, the authonty to be responsible for the execution 
of the 'scheme, sup:plementmg, excludmg or varymg the general prOVISIons, ana pro
vidmg for speCIal clrcumstanoos, and sus:pendmg sO far as may be nece~Bary any statu
tory enactJ.nents, bye-laws or other prOVISIons in operatIOn m the area. 

Prucedure be/ore and dunng the prepo.ratton 0/ a Icheme.--Sectlon 56 and Schedule. 
ThlB 18 to be laid down by regulatiOns issued by the local Government Board. In 

& particular, before applying for authonty to 
SchedJJle • prepare a scheme, the local authonty must 

prepare plans and estimates, and issue such notices as may be requlled by the ngula. 
tlOns. 

Before the proposed scheme'is submitted to the local Government, Rlmllar notices 
Me to be given, and the obJections of persons atJected (includmg archmologIcal and 
other SOCIeties) heard, notIce of intentIon to approve the scheme mUdt also be publlBhed, 
and ObjectIOns may be lodged thereto (sectIon 54 (4) See above). 

The local anthorlty must also pnbhsh or deposit lor inspection any seheme or pro
pcsed scbeme and give informatIon to persons affected. (Schedule V ) 

PtJI/]er to enforce schellles.--Section 57. 
Mter giving such notIce as may be provided lty a town-planning scheme the res

-ponsible anthonty may pull down or alter any hulldmg iu the area in contraventIon of 
the IICheme, and execute any work whIch It is the duty of any person to execute under 
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the scheme, in any case in which it may appear that aelay In the e:aecution of the work 
wtll preJ udice the scheme, recovenng expenses in each .case from the pepsons m default. 

Any question as to whether such buIlding is In contraventIon of the scheme will be 
determmed finally.by the local Government Board. 

Compensamo1/f --Sechon 58 
No compensation can be claimed by any person for a bUIlding erected on or con

tract made wIth respect to land in the area, after the hme that applIcatIon for authorIty 
was made; except as respects work done before final approval of a scheme to complete 
a bUIlding or to carry out a contract entered Into before apphcation was made . 

. Otherw'lse any person whose property IS InJuTlOusly affected by a scheme, may 
obtain compensatlOn If he makes h18 clalID wIthin 'the tIme llIDlted 'by the Bcheme (not 
being less than thlee months after the date of notIce of a.pproval publIshed by the local 
Government _Boe,rd). 

Any question as to whether property is inJuriously affected, and as to the extent of 
compensatlOn payable, "Ill be determmed by 

Parbamontary warfare waged funously round thlJl the arbItratIon of a slDgle arbItrator appolnt-
pro'lIiol1 C ... below). ed by the local Government Board (unless 
the parties agree on some other method). 

Betterment.-Sectlon 58 (3). 
Where any property IS increased in value by the making of a town-plannIng scheme, 

the local authorIty IS entltled (WIthin the 
r!:;'::(!~'?l:!)f"" waged funously round tlua same tIme lImIt as prescrIbed 14 the case of 

p persons clalIDlng comllensatlOn) to recover 
from the person whose property is so increased in value one half 01 the amount of that 
Increase. 

Disputes to be deCIded in the manner prescnbed ln the C8se 01 compensatIon. 
Emclu8tOn and l .. mtamcn of compensattOn m C8l'tatn cases.-No compensatlOn can 

be claImed on account of provISIons m the town-planning scheme If such prOVISIons 
would have been enforceable by bye-laws made by the local authorIty. 

In partICular no compensatlOn can be claImed on account of pr.lvlsions prescrIbing 
space about buIldmgs or tire helgh>t or character of bUIldIngs, or limIting the number 
of bUIldings to be erected, and which the local Government Board conSIders necessary 
(sectIOn 69) 

Acquts,tton of land.-The local authority may for the purpose of a town-plannIng 
scheme purchase any land comprIsed in such scheme by agreement, or may be author18ed 
to purchase land compulsorIly, by means of an order submItted to the local Govern
ment Board and confirmed by that Board in accordance WIth Schedule I of the Act. 
The schedule, tnter aha, lays down- that In determIning the amount of any dIsputed 
compensatIon, no addItlOnal allowance shall be made on account of the purchase beIng 
compulsory (3). Any questIon of dIsputed compensatIon shall be determmed by a smgle 
arbItrator, appointed by the Board, which WIll :fix hIS remuneration. In urban areas, 
d an order 18 obJected to, an Impartial person not in the employment of a Government 
Department will hold an inquIry. The enquiry IS limIted to the q'lestion whether the 
particular land is SUItable for the purpose for which It IS to be acquired and whether 
Its compulsory acqUISition 18 unduly detrinlental to the persons mterested. The Board 
may confirm the order for compulsory acqUIsition notWlthstandmg the report of thIS 
person, but In such cases the order IS proVISIonal only and WIll Dot have eftect unless 
confirmed by ParlIament. 

The OppOSItion to the BIll centered round three main pOInts -
(a) The extensive powers given to the local Government Board to supervise, over

rule and, If necessary, compel the local authontles to act. 
(b) The trIbunal set up by the Btll to determIne finally questlOns as to what land 

was or was not to be construed as butldmg land, of compensatIon and con
trIbutions Oof owners on accouut of betterment and of compulsory acqUISI
tIon of land. In all these cases the deCldlDg authority IS the local Govern. 
ment Board or an arbitrator appointed by the Board. 

(c) The vexed question of the share of betterment to be taken by the local author
Ity. 

On the first two questions the Government refused any conceSSion, and in particular 
(on the score of expense and delay) the substItutIon of the courts or arbItrators appoInt. 
ed by the courts, for the tribunal set up by the BIll. 

As regards betterment the clause orIgInally drahed linllted the recovery of better
ment to the amount of compensatIon payable, and no amount was recoverable unless 
compensatIon was due under the scheme. 

The standing committee axte.nded the 800p~ of the clause and ~s mtroduced it pro
vided that when any property .. lB, or wIll. be, mcreased In !alue by the operatIon of a 
town-planning scheme," the local authorIty would be entItled to recover the whole 
amount of the increase from any person whose property was so increased m value. 
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The vagueness of this claul!e as to future increment of value was partially remedIed 
by the excision of the words 'or will be.' 

It was pointed out that the mcrease In value mIght well be caused .by pnva\.e ex
penditure 011 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 publio 
money. This proposal and a proposal to lImIt betterment recoverable to the extent to 
whIch compensatIon was payable to the .ame owner, were not accepted by the Govern
ment. 

In the Lords a compromise was proposed by which one half the Increased value 
went to the owner and one half to the local authonty, and that compromise Wall even
tually embodIed 1D the BIll as passed. 
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APPENDIX 7. 

USES AND LIMITATIONS OF SMALL MODELS OF SEPTIC TANKS. 

The experlence that has been gained from the use ot septic tanks m India is noW 
becoming very considerable and there is no doubt that when properly designed these 
appliances are a very deClded success; In fact it may be Bald that they have absolutely 
solved the problem of the best method of dlsposal of excreta In large commumtles, such 
as the labour In mills, m rallway worksnops, and In lnstltutlons, such as lunatlc asylums, 
Jalls. The problem that we are now asked to solve lS as follows :-Can we do anythmg 
to make septic tank Iatrmes form a sUltable substitute for the stlnklng hand removal 
latrmes that are so common in most munwlpahbes in Indla? There lS no necesslty for 
me to say anythmg whatever on the subJect of tmperfections of the usual hand removal 
latnnes All samtanans are perfectly well aware of these. 

Experlence has shown that septlC tank latrlne works best when they are des1gned 
for dally number of users varymg from 1,000 to 4,000. Obvlously ~ therefore, a large 
latrlne to accommodate 2,000 users per dlem lS not a sUltable type for a small town., 
because lt would be underused and too expenslve If latrmes are to be used they must, 
be placed reasonably near habltatIons and In many of the Indian towns the population IS 
not suffiClently dense to allow of bUlldmg latrmes for-aay-1,000 users per day In 
mlll bustees thlS type has been constructed and they answer extremely well. They do 
not work as well as the l .. trme In the min themselves, because the load 18 not as constant, 
but at the same tlme they are a deCided success provlded they are deslgned correctly 
There can, however~ be no doubt that a Simple latrine for 100, 200 and 500 users per 
day would meet wuh much success In suitable locahtles. I hereWith submlt deSigns for 
latrmes for 100 and 200 users per dlem. They are designed to be extremely cheap and 
make use 01 no qomphcated mechamsms. The amount of water required lS not very 
great, varymg from 500 to 1,000 gallons per day. The dilution IS 5 gallons per user per 
dliem. The capaClty of the tank gives a three days' rest; the cost of buIldmg the latrlne 
is about a thousand rupees In the case of 100 and 1,400 rupees In the case of 200 lIsers. 

At present lt is lmposslble to say whether a smalllatrme of thlS kind lS gOlng to be 
an entlre success If it lS sltuated In a thoroughfare to be made use of by the pubhc. A· 
model of thlS type is being constructed and lS being expertmented upon. The diffi
culty is, that m a latrme deslgned for 1,000 users per dlem the chances of ever gettlng 
an overload of more than 5 or 6 per cent are not grt'at, but a latrine that lS deslgned :for 
100 users per dlem mlght very easIly, under certam Clrcumstances, be Vlslted by 150 or 
even 200 people. Is lt posslble therefore to deslgn latrme which Will glve a reasonably 
good result under these Clrcumstances? At present I regret to say that our practical 
experlence on thiS pomt has not yet gone very far, but from the work that has been 
carrled out I thmk It 18 sa:fe to Bay that as Ion!!, as the firat partitlOn or grit chamber of 
the latrine is made of large dimenslOn, a varlable load can undoubtedly be accommo
dated Without much fallmg off m the quahty of the effiuent. The majorlty of mght-sOll 
passes in in more or less sohd masses and these remam in the gl'lt chamber untll they are 
broken up As long as masses do not pass lnto the body of the tank, the effiuent, though 
It may be very concenbated, 18 :fairly free from odour and suspended matter and IS gene-' 
rally satisfactory. But If fresh freces get beyond the grlt chamber, the amount of easily 
oXldlsable matter goes up very rapidly. Consequently in bUlldlng latrlnes for public 
use, espeCIally If they are small, the grit chamber must be able to accommodate a large 
quantity of sohd material without allowing It to pass into the body of the tank ThiS 
is by far the most Unportant pomt in the design and must be carefully horne in mInd 

Of course, the remarks that apply to septic tank in general must always be mvestl
gated even be:fore a small mstallatlon is kept up There must be an adequate supply of 
water and there must be a suitable way of dlsposmg of the effiuent. Water should as a 
rule be supphed from a pIpe servIce and not be drawn out of wells for the purpose. 
Effiuent mav be passed down ordlnary pukka drains, espeClaUy If it is sterl.hs.d, but 
cannot be allowed to flow lnto the usual kutcha drams. Personally, I am hopeful that 
0. latrme somewhat of the type shown to accommodate about 200 users per dlem will be 
a great benefit to samtatlon of towns and will do away eventually with the stlnking 
nill'ht-aoil carts, and the expense of carrying away large quantitles of mght-soll and 
UIme, a process which is fraught With large amount of nuisanca and with large expen
diture of pubho :funds. 

W. W. CLEMESHA., M.D., D.P.H., Ma}Of', I.M.S. 
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APPENDIX 8. 

WATER-SUPPLY AND DRAINAGE WORKS IN THE MADRAS PRESIDENCY. 

The number of mhabltants in the Madras Presidency, according to the latest ceneua 
taken In 1911, IS given aa 41,401,839. 

True number may for all practical purposes be divided into three prIncipal parts or 
diviSIOns :-

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

Of these three divislone the most progressive in the way of samtary reform Bnd In 
the provlslon of water-supply and dramage works IS the South or Tamll followed by the 
Telugu-speakmg part in the north-east. The West or Malayalam and Canares8 part IS 

at present backward m the advancement of samtary measures, the apparent reason bemg 
the heavy annual ramfall WblCh enSUl'eII generally suffiClent water-supply from wells 
whlle at the same time t.he roadSide drams, backyards, ond streets are periodlcally 
Hushed and cleansed. 

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

The number of mUnlclpahties in the Presidency IS 61 excluding the Corporatlon of 
Madras and In addition there IS a large number of unions or large vlllages subordinated 
to the Taluk and D18trlct Boards. These Unions, with the help of the District Boards, 
are now coming forward WIth requests for water-supply and dramage works thus follow-
Ing the example of the munullpahbes. -

2. Proposals for draWIng uf water-supply and drainage schemes are usually firet 
suggested by the Sanitary Commlssloner durmg hls mspectlOn of towns, and occaslonally 
by the Sanitary Engineer or the local bodies themselves. Owmg t~ the progress made 
in educatmg the local bodies to the neceBBlty for water-supply and drainage works and to 
encouragement glven to such proposals by tbe lust two Governors of Madras, Lord 
Ampth1l1 and SlT Arthur Lawley, and also to the generous financial asslstance olIered 
by the Madras Gov~rnment, the number "f such proposals has steadily increased until the 
Sanitary Engmeer has now 53 schemes on h18 programme to be Investigated and drawn 
up m detall as soon as possible • 

3 The mcrease in the number of water-supply and dramage proposals has rendered 
necessary an increase In the Sanltary Engmeer'a stalI whlch now consists of myself, four 
ASSIstant Sarutary 'Engmeers, one personal assistant, twelve surveyors and twenty-seven 
members of the drawmg ollice. 

4. The investigatIOn and drawl1lg up of schemes for water-supply and drainage 
works lS solely undertaken m the Madras Presldency by the Sanital}" Engineer Wlth the 
exceptlon of those for the City of Madras whIch CorporatIon mamtalUs Its own engmeer
mg stalI. 

5. The introduction of water-supply and drainage works in the PresIdency outsIde 
the Clty of Madras may be saId to have started wlth the appomtment of a Sanltary 
Engineer to Government in January 1890. • 

6. The:first progress made was m the introductIon of the earlier water-supply works. 
Drainage works were not carned out at first, the Sanltary Engineer's time and funds 
avaIlable bemg con~entrat.ed on the provlslon of water-supplies. 

7. It was found that MUUlclpal CounCils were unable to arrange for the mtroduc
tlon of both water-supply and drsmage works and conseqnently the latter works were 
deferred .. nd the old earthen slde drams and badlr laid masonry ones were called on to 
serve the Imposslble duty of dealmg wlth the spll water from public fountams and the 
mcreased sullage dlscharge from house dralUs due to tb augmented supply brought by 
the water mams and house connectIOns. 

8. The result was stagnation of sullage water in these drams end encouragement to 
the propagatlon of mosquItoes. Vanous attempts were made to deal with the sp1l1 water 
from fountalne and lately the prOVIsion of filter trenches of special desIgn and what le 
cal}ed filter wells have been stated by one Council to have satIsfactorily d1Bposed of the 
nUIsance. 

Plane of these filter trenches and filter wells will be shown at tius Conference. 
9. Desplte the dlsadvantage due to difficultIes in disposal of, or want of disposal of. 

increased quantitIes of sullage, there 18 no mtentlOn to defer the introduction of plped 
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",ater-supplies in 1I10fussrl towns where the introduction of a dTaInage work sImultane
ously IS stIll financIally unposslble 

10 It is considered that the resulting Iml!rovement m health to the inhabitants of a 
town by the mtroductlon of a protected and piped water-supply flU'" outweighs the d1Sad
vantages resulting therefrom by the absence of effiCient drainage arrangements. Thanks 
mawy to the high average temperature and the absenoe of rain for the greater part of 
a year, the BOU at the roadsIde drainS IS more porous than It would otherwtse be and the 
makeshift arrangements for dISposal of spIll water at fountains and the provIsIon of 
cesspools, more or less ImpervIOUS, for house sullage, mInun18e the eVIl results from the 
absence of good drams. 

11. In the Sanitary CommIssioner'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 bearmg whIch water:supply has on the prevalence of cholera IS Illustrated 
by the StatIStICS embodIed in statement XIII appended to the SaUltary 
VommissIOne~'s report, from whIch 2t appears that, In, the twelve towns 
where an unproved system of water-supply has been In force for more than 
five years, the average mortalIty from th,S cause was 5 8 per cent of the 
total mortahty durmg the qumquenUlum endmg With 1910 as agamst 9 8 
per cent for the five years immedlately-precedmg the date of tlie introduc
tIOn. It may be added that under fevers there was a SImultaneous and not 
less marked Improve~ent from 25 to 16 5 per cent." 

As none of these towns possess modern drainage works the gain to the health of a 
town by the provisIOn of a protected water-supply scheme, even when unaccompaUled by 
a dramage scheme, is conSIderable and th,S fact should be remembered by those who 
th.tnk that, because a town cannot alford 00 construct sImultaneously both water
supply and dramage works, the former should not be introduced In advance of the latter 

12 It may be taken as the accepted pohcy m the Madras PreSIdency that the provl-
810n of a pIped water-supply m mofus8Il towns IS approved prIor to the mtroductIon of a. 
dramage scheme Whlle the necessity for the provIsIon of a dramage scheme IS re-
cognISed th,S drainage scheme 1. deferred OWIng solely to the want of funds. • 

13. It seems to me that WIth funds'luntted the provision of a piped water-supply 111 
of first Importance. -Local supphes from wells, tanks and rIvers m the Vlcmity of towns 
are Without exception contaminated and thE! consumptIon of water from contammated 
areas affects more dIrectly' and qUICkly the health of the people, than the stagnation. of 
sullage, however bad it may be. 

Under the Madras D,strIct MunICIpalIties Act, the maXImum tax that can. be en
forced for water-supply and dramage purposes is 8 per cent. 

14 The Income of an ordmary mofussIl mUDlClpahty of 30,000 inhabItants m tlie 
Madras PreSIdency from th,S 8 per cent. tax can be taken as &14,000 to &15,000 
whIch represents an avaIlable provlslO~ of capItal If borrowed at 4 per cent. repayable 111 

30 years, of 21l"khs of rupees. -
Assummg for simphClty that the workmg expenses of a SUItable water-supply scheme 

are paid from the general revenues of the mUDlclpalIty this sum of 2t la.khs IS all that 
IS avaIlable from mUDlCIpa.l funds for the prOVISIon of water-supply and draInage works. 

15. As the cost of a water-supply scheme, Involving pumping by suitable pumping 
plant, may be taken as from 3 to 4 lakhs of rupees for an average mUDlClpahty of 30,000 
mhabItants, it will be noted that WIthout asSIstance from outSIde sources such a munI
olpalIty 18 unable to carry out eIther water-supply or dramage schemes and certamly not 
both. 

16. Omng to the generous encouragement and finanCIal aSSIstance of Government 
and m certaIn cases of prIvate mdlviduals, notably the Maharanee Appalakonda Yamba 
of Vizumagram, the Mahllnt of Tlrupatl and the Hon'ble Mr S R. M RamasaWJlli 
ChettIar of Chldambaram, a fa.Ir number of towns in the Madras PreSIdency DOW possess 
pIped water-supphes. 

Certain of these t~s OWing to rIsing revenue, an mcressmg interest m sanItary 
Dlatters, and the desIre to construct drams and thus remove the nUIsanc~ call1Sed by the 
additiona.l dIscharge of sullage moo earthen SIde drams or cesspools, have now resolved to 
construct dramage works on modern lInes. 

17. The number of water-supply schemes carried out III mofussu towns in the last 
21 yea.ra In the Madras PresIdency, practlca.lly since the IIppomtment of a Sanltarr 
Engllleer was sanctioned, 18 19, and m addItion 6 more are uudel: construction ma.kmg a 
total of 25 excluding the CIty of Madras. A list of these schemes 18 g,ven in an 
appendix. 

18. In addition to the 25 water-supply schemes constructed throughout the Presi
denoy there 18 the Important water-supply of the CIty of Madras which has a present 
population of 6li,335 according to the 1911 census. Nearly forty years ago when. tho 

l' 
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population was ne81'ly 400,000 ru.stribubon pIpes were laId down throughout the city and 
a supply of water was brought from a large ll"l'lgatlon tank sItuated at the Red HIlle, II 
mues beyond the cIty boundarIes, by an open channel to a masonr, well located on the 
western boundary of the city. From thIs well whIch serves as a stahd pIpe the dIStribu
tIon pIpes begIn. These works cost orIgmally 14 lakbs of rupees. 

In order to preserve the stabc level of the water 88 much 88 possible so 88 to make a 
graVItatIon scheme pOSSIble the outlet from the tank was constructed at such a hIgh level 
that it W88 found neceSl!ary m years of defiCIent raitUall to supply the high level outlet 
to the onannel WIth water pumped from the lower levels of the tauk. For the same 
reason the channel as It approached the CIty was carrIed on a hIgh embankment, whloh, 
It may be notIced, has stood wonderfully well. • 

OWlng to the Increased demand for wat~r and the trouble experIenced from the 
dep081tl0n of silt carl'led forward from the open chanllel Into the cilst-iron distributIOn 
pIpes pillns and estlJlllltes for lInprovements were drawn up by Mr. H. NOwrOJI, ABSIstllnt 
Samtary EngIneer to Government in 1905, and subsequently sanctioned by the Corpora
tion and Govel'llment 

This scheme prOVIdes for the tapping of the Red ItIlls tank at a lower level than the 
present. channel outlet, the provl8lon of a roughing filter near the outlet and the con
struction of a masonry conduit, 9 miles long, In heu of the existIng open channel. OD 
the &rrlvl'l 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 
pumps to an elevated tank whence it 11'111 be dIstributed to the CIty 

The cost of these improvements was estlJllated at &24 lakhs and a conSiderable por
tion of the works has IIlready heen executed. It IS also m contemplatIOn to improve the 
d,strIbutIon pIpe arrangements m the CIty at a cost of many lakbs of rupees so as to meet 
the demand from the mcreasea populahon. The supply per head is also to be mcreased 
from the orIgmal prOVISIon of 16 gallons to 25 gallons. 

19. The 25 water-supply schemes constructed or under constructIon in the Madras 
l'tesldency may be dlvlded '!lto the follOWIng types:-

a.nery IlChelnf • 12 

Well Boheme 1 

StOl'Bgf) tan~ WIth filters 9 

Stol'Bgf) tank. wlthoat; filtratIon 3 

This li.t shows thal the water-supply schemes are practIcally of two c1a8lles, the 
gaUery type and the storage tank type WIth or Wlthout subsequent filtrlltlon A gallery 
scheme of water-supply le much in favour in Madras for two reaSOl1l! The first 1$ the 
low cost of constructIOn and malntenllilce and the second reasoll 111 tne SlJIlpliCIty of 
workIng 

Both of these reasons are of first importance ,11. Madras OWIng to the fact that tbe 
-water works are m charge of Municipal Councll~who are unWIllIng to spend compara
tIvely large amounts m construction, mamtenance, and superior superviSIon. 

20. .An mfiltratIon ga1Jery as :li.nally developed m Madras consIsts of a trench or 
gallety In a rIver-bed and is usually frum 20 to 30 feet deep This gaUery IS exesvated 
eIther across the bed OF 10ngItudmiil.ly in the ru.rection of flow of the rIver accordmg to 
the results obtamed from preliminary investIgatIOn. Th,s investigatIon consISts first in 
the selectIon of a SUItable Bite above the town and outlying vlllages to be as free a8 POBS1-
.ble from eontammatIon, and seconilly by the putting down of 40 to 60 bormgs to a 8ufh
dent depth, say from 30 to 50 feet. These borUlgs are pDt down 10 a 10ngltudlDai !lee
tIOn up and down stream and ail' increasmg dIStances apart, and on these results the 
further borIngs to determme the crOSB sectIonal condItIOns of the river-bed are put down 
In the majority of cases these borIngS luther show a depth of fine and cOarse Band rang
mg from 20 to 30 feet th,ck or altetllate layers Df sand and elI'Y. 

In the former case the gallery depth would be determined by the avaIlable depth of 
water In the summer season With reference to the usual cond,tIon that there 18 no aurface 
flow in the rIver durIng th,S sellBon 

In theolatWr case of altel'llate layers of sand and clay the ~allery would be locate,\ 
so 8S to draw its pl'lDclpal supply from the deepest sandy layer, n, of sufficient coarseness, 
and to rest on the underlymg layer of clay. 

21 Samples of sand from the bonngs and from dJ../Ierent depth. would be taken and 
mechanically analysed to determme thd coarseness of the sand and especially to observe 
the percentage of fine sand and sut contained in tbe coarse layers. The contmuity and 
extent of the Band layers 'Would also be- eslculated to determine the water contents. 

If the samples of sand were found to be sabsfactory, that IS to say, with an unHor
Inlty co-effiCIent not less than 3 &.II shown in the acC:Ompanymg appendu, then It would 
be considered that the sand 10 the tiver-bed was BUlb,ble for the locatIon of a gallery 
therem. 
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As many rivers ~n Madras have occupIed In former tImes other positIOns, It IS advis.
able to trace out by bormgs the old course of tlle rIver-bed wluch IS now dry land and to 
locate on this land the gallery Itself Instead of In the present bed. WhIle the latest form 
of gallery ad9pted 18 a trench, there are several cases m which the gallery takes the form 
of an underground filter bed protected by a barrage wall bUllt across the nver-bed and 
WIth the top of the .. 11 submerged. The most successful gallerIes are those whICh have 
been located m a sandy river-bed 

22. In the case of one of. our wpl'ks not in a river_bed where the gallery or trench was 
excavated In decomposed syenitIc rock overlYIng hard syenIte it has been found that 
as IS usually found m the case of wells in such rock, where the draw off IS consIderable: 
the constructIon of the gallery or trench has permanently lowered the ordmary sub-SOlI 
water level In thIS case the only solutIon for augmentmg the supply 18 to extend the 
gallery, but th,S type IS _not one on whICh relIance can be confidently placed 

23. In the case of galleries m sandy nver-bedB, those nvers receive from ilIDe t<> 
tIme floods whIch recoup the supply of water in the sandy bed 

D,minution of supply m these gallerIes can be confidently met by the extension of 
the gallery preferably across the river-bed or rl necessary m a longitudInal directIO~ up 
stream. 

In this connection it may be, noted that the extenSIOn of the gallery 18 only pos81ble 
in those cases where the scour due to flood water does not reach more than 10 feet or so 
below the normal bed level. 'Where the scounng action of flood water would reach 
below th18 level a gallery placed across stream must be protected by a masonry wall on 
the down stream side. 

24: In those eases where the gallery 18 a longitudinal one and the river water m flood 
time exerts deep $courmg actIOn the site of the gallery would ueually be on the bank Df 
the r,ver outsIde the scour,ng .actIOIi of flood wate ... 

21> The trellcb type of gallery is constructed as .follows:-

An open excavat,on is made'in the llver-bed In the summer season down to water 
level, and below th,S level the trench is excavated With the aid of tImbermg and sufliClenj<
pumplllg power to the depth desIred which as already stated 18 usually 20 to 30 feet below 
1'lver-bed level. 

The WIdth of the trench will uSRally pe 8 feet and at the bottom a layer of broken 
stolle, Ilmch SIze, 18 laId to a depth of I foot. On th,S layer one or two hnes of open 
Jomted stolleware pipes are laid WIth a shght fall towards a collectmg well on the rIver 
bank. :rhe trellch IS then filled m to a depth of 6 feet WIth broken stone, begmnmg with 
Ii inch SIZe and completIng WIth f mch SIze. The plankmg alld shoring are removed al 
the filllllg proceeds and the constructIoli pumps keep the water down to below the tol! of 
the fillmg. 

Above the ! inch SIZe "Of broken stone, coarse sand IS laId to a depth of 3 feet and 
above this layer the ordmary rIver-bed sand. 

The gallery is conlltructed in lengths of 10Q or .200 .feet accordJmg to the qualltity of 
water to be pumped out, and th,S water IS measured as the work proceeds so that data 
may be ttbtaI.Ued of Ute avaIlable supply. -_ 

26. As a rule in those rIvers of llIDlted cross section "nil w}thout perennIal flow the 
gallery IS the first work to be constructed and lUltil a test has beell made of the quantIty, 
of wa~ aVallable the remamder of the works ~ncludmg the supply of pipes 18 deferred. 
A qllJlatloli that is of tell asked 18 wJiether these gallerles do not become rapIdly choked. 

ThIS, it IS thought, IS almost entirely a quesboll of the percentage of fine sand in the_ 
deep coarse sand layers of the rIver-bed at the site of a gallery. PrOVIded the percentage 
of fine sand is small there IS DO reason why such galle1'l8S should not work for 20 years 
or even longer. 

In the case of the gallery at Conjeeveram water-works 110 trouble has been experi
enced from any movement of fine aand mto the broken .tone layers and stolleware P'l?es 
of the gallery and trus after 16 years' working. In addition to 110 dlIDlnutlon m quantIty 
the quahty of the water has lIl81ntallled a hIgh standard of bacterIologICal punty 

27. It is however ~ognlSed that 111 cases of eupplIes from sandy rlvetl-beds where 
the aalld cOlltams 8 comparatIvely large percentage of fine sand whIch wIll pass through 
a sieve of say 100 meshes te the lineal wch .and where the reductIOn III water level or 
infiltration head exceeds, say, 4 feet, there 18 every hkehhood of th18 fine Balld being 
carrIed forward mto the Interior of a gallery. -

In such oalle!! it is considered that Q gallery is ullsUltable 8Jld the headworks should 
take the form of wells whloh oan be easl!y dlSconnected and periodIcally cleaned of the 
fille sand whIch may have entered the wells. 

28. Iu the _ of the filter bed type of gallery With a protecting bartage wall wh,ch 
haa had to be c\O\\l1ed e'Very five or SIX years, it is conSIdered that the frequency of clean
ing required 18 owmg to the excessive head caused by -the llicreased demalld for water 
and the W8Jlt of suffiment &re8 of filter bed and also to the periodIcal jloods deposltmg 
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mud on the snrface of the river-bed this mud being carried into the interior of the IiIt.r 
bed by the powennl sncbon action of the pumpmg engines durlDg the day's worklDg. 

29 StQY'age tanks -It has already been stated that the number of \Vater-supply 
schemes in Madras, of whIch a storage tank 18 a component part, is~. These are 
usually l?roVlded where It 18 impossIble to draw np a gallery scheme at a reasonable cost 
oWlDg 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 IOOalltles 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 qnailty of the water. 

The capacity of a tank requues to be enormously Increased by p,rovlsion for evapora
bon and absorptIon. This IS usually taken m the case 01 water-works tanks In Madras 
at * mch per day over the area at ! of the depth of the tank, less the usual recoupment 
during the period 

Although it IS recogDlsed 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 hav-e to be content with the acquIsItion of land wlthm 1,000 feet of the hne of 
water spread at maxImum water level. 

31 In the CBse 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
mg red In colour, and WIth a large proportIOn 01 mud in suspensIon. Th18 laterIte mu.l, 
oWIng to Its fineness, was found to be lDcapable of depOSItIon even after several months 
and the sand filters whIch were in use gave great trouble owing to their frequent clog
gmg. The introduction of mechaDlcal filters for roughing purposes was therefore 
sertously consIdered when owing to the acquIsItIon of certam cultIvated dry land Wlthm 
the catchment area. the presence of laterite earth 1D suspension m the tank water sud
denly ceased thus obvlatmg the necessIty for mecbanical filtratIon 

It is therefore suggested that m slmLlar cases the prevention of cultivation of dry 
la-nd of certam kmds withm the catchment of a tank IS adv18able. 

32. From the analyses of the waters of storage tanks in Madras it is considered that, 
prOVIded there IS no abnormal amount of sdt m suspension, th& provisIon of 1,000 feet 
margm around the maximum 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 lS however subject to the condItIOn of 6uffiClent storage In the tank 
-and to the draw off of water 3 feet below the hIghest level available eIther by a floatmg 
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 Ii to I and rear slopes 2 to 1. In the future It WIll however 
be better to adopt slopes of 2 to 1 and 3 to 1 respectively, 80 as to mmlmlse leakage from 
the tanks and to obtam a $tronger embankment. 
, The front slope 18 usually pitched with stone 18 inches thIck over gravel 12 inches 

thIck. 
34 'F.Zte'l' beds -The only nlter beds III use In Madras at present are of the ordi

lIary sand filt.er type and these have gIven very variable results in the past owmg to 
want of superIOr sUl?eTVlSlon by tM local bodIes. 

The type m use IS the ordmary European tne conSIstIng of a masonry tank, 
rectan~ar In form, filled up WIth 2 feet of broken stone of SIze l,lmches to f lDch and 
sand of varymg coal'seness, the.first layer above the I-inch stone bemg sand, retamed on II. 
Ileve of 10 meshes to the hneal inch, to a depth ol 4 Inches, the sand above this layer 
being that which WIll pass through a sieve of 20 meshes and be reJected on one 01 :f0 
meshes 'l'lns layer IS 2 feet 8 Inches thIck Above the top sand layer the mlD!tnum 
depth of water 18 3 feet. 

35 Rules drawn up by me for the workmg of sand filters m Madras and for the 
scourmg of pipe dIstribution hnes are given as appendIces to tbis paper. 

Our experIence of sand filters in the Madras PresIdency has been dIsapPolntlIlg 
Shortly after the filtertng materIal m a filter bed has been relaid the .filtrate bas gIven 
excellent results, but as a rule the bacterIological analyses of samples by the Maconkey 
system has shown variable results either from want of attentIOn to the workIng, In
dilIerent sampling, tropIcal condtbons in Madras, or the system 01 analYSIS Itself. 

36 AccordIngly, I recommended to the Madras Government, and they have since 
sanctIoned the mstamation at a cost of &34,000 of experimental filters, both oriltnary 
sand filte~ and mechaDlcalnlters, to be erected at the King Institute, Guindy, in order 
that some practical conclusion could be arrIved at as to the actual workmg of .filters 
under Madras conditions 

It h1l8 been suggested that the broken stone layers of a sand filter should be reduced 
from 2 feet W 1 foot m thICkness in order to reduce multIphcatlOn of bacterIa in the 
J?ost filtratIOn passages. Th18 proposal appears to be contrary to the practice in Europe, 
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but the experimental sand filters to be erected at the King Institute wul show by actual 
resu'lts from samples taken at dlll'erent depths what actually happens, out of sIght, In 
a filter bed, . 

Anothe:'l'ropusal to reduce the depth' of water .from 3 feet to 2 feet In order to re
duce the tQtaT depth of a filter bed, we have already negatived by experIence 0'£ wor~
ing WIth such a depth In the Cocanada filters. Owmg to the rapId grow;th of algm In 
the shallow water, It IS found necessary to revert-to the Plovlslon of a mlmmum depth 
of 3 feet. • • . 

31 tn connectIOn with the posItIOn of sand filter beds In relatIon to the storage 
tank, our experience In Madras has shown the neceSSIty fOll their constructlOn at some 
dIstance from the storage tank or In some positIOn where the normal sub-SOlI ~ate~ level 
wIll be below the level of the floor of the filter bed In order to aVOid the comIng In, by 
dIffUSIon through cracks, of sub-sou water lnto the bed below the sand layer. 

Inlet valves are automatically regulated and the outlets are proVided WIth Glen
field Jones' automatic filter outlet apparatus so as to ensure the steady draw off from 
each bed of a quantity of water not greater than 450 gallons per square yard per day. 
These outlet automatic valves are also so set as to' hmlt the maximum head 0'£ draw 011' 
to 2 feet 

As the supply to the towns IS usuall}' only fo~ HI hours In the day-time at the rate 
of 15 gallons per head lItorage Is·provider. In covered reservOIrS of 8 hours' supply £01: the 
water filtered at mght 

The proviSIon of a continuous supply although highly desirable is not one whICh 
ordinary mofussIl Councus reqUIre and if gIven under present condltlOns would result 
in the wastage of almost the whole of the mght's supply. 

'UntIl lately the powers of regulation were so lImited by the provlSlons of the 
DIstJ;,lCt MunICIpalIties Act that It was found Impossible til safeguard consumptIOn of 
water espeCially at mght. Slnce theu an Amendment Act has been passed which gives 
the Chairman o~ a Council necessary powers to fix meters anc! to enforce rules agaInst 
wastage of water. 

It IS therefore hoped that there wul 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 consumptlOn. 

DU.INAGE WORXS IN MADRAS. 

38. MofussIl towns In the Madras PreSidency are so hampered by want o'f funds for 
carrylDg out bo_th water-supply and dralDage works Blmultaneously that It has been the 
invariable polIcy to utlhse available funds for the Introduction of protected water-sup
plIes. DralDage w(}rk_ have had to be deferred until finances Improved Numerous 
petty Improvements have, fropl hme to time, been carned out to roadSide draIns In 
towns pendmg the drawing up 01 complete drainage schemes. In many cases the 
expected Improvel\.lents to roadSIde draiDs hav\) only heen locally successful in trans
ferring the stagnatID!f sullage from one street to the next In such a mallller, OWIng to 
faulty levels, that it IS found ImpOSSIble to Join up the petty Improvements to a proper 
outfall. _ 

Of late years the constructIon by local bod Ie! of old lengths of open drains has 
been discouraged, where observed, and the local DOaleS have been strongly adVised to 
await the preparatIOn- of a general scheme of draInage WIth the (}bJect of layIng down 
the correct. levels of dralDs In all streets eo that Improvement to the dralDage by con
struction of street draInS can proceed from year to year as lunds 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 
dralDage systems-that eXlstlDg In the City of Madras and that constructed at Ootaca-
mund. ~ 

40. The drainage system In Madras consists In the diviSIOn of the City intn a num
ber of sectIons each WIth a pumplDg station, to the pump well of which sullage gravi
tates through stoneware pipe sewers. 

The sullage IS pumped out of the pulDp wells by steam plant In Bome cases and by 
Oil englDes and centrlfugal pumps In others lind is forced through a cast ll'on rlslng main 
of a to~l length of 9 mues to a sewage farm located on the sandy area north of the CIty 
lind adJoInlng the seashore 

41. The most papulous secbon of the town IS draIned by open draIns and two inter
cepting sewers to a pumpIng station where the sullage is pumped t~rough an independent 
rlslDg main to the same sewage ferm. 

The -pipe draInage of another section of the city IS now under constrnctlon, 
42. The BOU of tl1e sewage farm 18 almost pure Bea sand, and the fal'lll whleh ex

tends to 150 acres has from the mst been highly successful in chsposing of the Bull.~e 
pumped on to the farm. " ~ 
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The ClOp' 'grown on the' farm IS hanah grass which 18 made into hay alld sold as 
fodder for the feeding of norses. ' 

The farm )'lelds a revenue of RaO,OOO per annUlll or R200 per acre. 
'ThiB large Yield is due to the \lorous nature of the sOil, the high average temperature 

1'£ the atxnosphere, and the fertlhzmg nature of the sullage The quantlt1 of sullage 
pUDlped on to the fal"lI) per acre apPfars to be 30,000 gallons, and this comparatively 
large quantIty is satisfactonly disposed of as the sullage IS comparatIvely weak and the 
sandy sou of the farm 1& eaJ>lLble of absorbing a large amount of liqUld. 

In the future the /lullage Will become !ltronger In cODlposltion and It may then be 
necessary, to add septIc tanks to the system. 

43. The second dralDage wark earned out In Madras on modern lines is that at 
Ootacamund on the N llglri Hills. In. thiS town a system of 6 and 9-lnch stoneware 
branch 8ewers on. tho .eparate system was hud down connectlDg up all the Important 
lll.b&bIted parts. 

Owing to the steep iDeation of the town It waG necessary 1D many caae, to Introduce. 
drop ,nanholes on the hnes of branch sewers and In other cases to use ClISt Iron PIP"" 
instead of the usllal stoneware pipes. 

44. The folloWing were the limlbng gradients adopted for the etoneware pIpe 
.ewent .. ~ t· 

lhmmum 
lIfwmum 

G-inc1. 8et1!et'8'. 

• lin 100 
1 ill 100 

• lin 190 
Maxtlnum • 1 in 76 

Full and half 
full velOCity. 

2. feet per looond • 

2i feet per aecond: • 

Thll beginnmg o;f each' 6-inch 'branch &ewer 1raS provided WIth Field's lIushmg: 
fypaons '0190 gallons capacity and the syetem was ventilated With air inlets alternatIng 
With 4 inches ventdatlDg shaft eutletq 20 feet hIgh at every manhole not more than 300 
feet apart The distance between v.entuatmg ahafts was therefore not more than 600 
feet. _ 

4.1). The b,.rlLllch !!ewer. discha.rge into an -OId 12-mcll ellSt iron main sewer laid 
along the margzn {If thQ Ol>Ylcamund 18$. Owmg to tws loeatlon the main sewer was 
not foun4 to be as SlIitsfactory jWl 4 Slilllilil have heen. The gradient averages 1 in 903 
aDjl it is now contemplated to Ia! 110_ a lle'" IB-melI east irOD main sewer WIth a 
&:rade PI 1 In 414. 

, ' The present 12-inch main sewer Js f1ulll1ea with etream water and also with sewage by 
mea.ns 0f th:ree v,OOO-gallon maaonry llush tallAs which are filled from high level brancli 
8eW&:rs", 

46. The public latrines 'have been rebuilt as water carnage flushing latrines and 
dumpmg pits are bemg prOVIded as pail ~eI!ats. 

A aight-sod shoot has 'been bUIlt near the septlc'tank and is ln daily use Wlth satIs
facl-ory-reS1!lts to the eonservaney of the town. 

47. The sewage is disposed 01 by mean, 01 a septle tank >Def 24 liours' capaCIty, or 
200,000 gallons, and a sewage farm of 14 acres. 

- 'rhe soil of this farm os =e, or 1888' ,1)f a heavy 1latln'll rou! it has consequently 
been proVided WIth sub-solI drams 33 ieet apa>'t wschaa'gIng into an eil!uent channel 
which runs along one BIde of the .farm. 

The net tevenue from the produce of the farm, principally grass and green Qats, 1& 

nearly RI00 per acre per annum and the dlsposal works have sat1sfaetonly met the pro
blem of turning the taw sewage into an lDoJl'enSlve efiJuent. 

48 There are altogether lD the lawn 1,423 house connections most of whICh have 
been prOVided for the Indian houses at the cost of t.he scheme. It WIUI intended that the 
owners of European houses, in pro:riJO.ity .to the .&wers, should put in h<n18e connectIon .. 
as-Boon aa the system was !al!! aown ThiS they have not done up to date apparently lD 

the hope that Government or' the Municipal Council w01l1d construct the connectIons 
and deblt the cost to the estunate tor the drainage works. ' 

The works were practically ~ompleted three or {om yeare agO and ever Blnce they 
w ...... projectea they nave been "Subjected to a large amount of publIC entICism eo that the 
Council hesitated to become respons).ble for them. TJUe enbcism TeaCted on the houee 
owners :trhemsel .. es will> I,ouna -that visiws, not under.tandmg the real situation, pre
ferred to go to other lull .etatlOB8' 'The crztIC'lSmS If 1I0t actually started were certawy 
fostered by; Dew~apem whrch 4'3rely loet a chance of Ileridmg modern drai.nage works as 
earned out at Ootacamund. 
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If there was unusually heavy rain of say' 2 inches In the hour and the "ld mam 
sewer eurplussed thlS was held up as conclUSIve proof of the failure of the works. 

As the ~ystelB was only mtended to carry away ramfall up to 1 inch pl'r day whlCh 
means 'a dllutlon 0'1 sewage over SIX hmes the dry weather :flow, the old maID sewer 
necessanly fiurpluseed. ,. 

Gradually as mInor mIstakes ln construction were rechfied the agitatIon subSIded 
wIth the result that the MUl1lClpai CounCIl after three years' expenence of the working 
of the drainage system have voluntanly proposed to take over and have actually taken 

. over charge of the works. ThIS change of opmlon has been asSIsted by the discovery 
that, whIle other hIll stations were sulienng from unhealthmess, the publiIc health of 
Ootacamund had apparently Improved of late years. 

49. In this connectIOn I should lIke to take thIS opportumty of quoting from the 
reported speech of HIS Excellency SIr Arthur Lawley 1n reply to a farewell address 
from the Ootacamund MunICipal CounCIl presented on the 24th Oetober 1911 m "WhIch 
the dramage scheme was referred to -

"Now Ootacamund resembles many other good thmgs in that she IS not exempt 
from critICIsm And I am afraid that CrIbClSm IS sometImes tempted in Its desIre for 
eliect to dIspense WIth the compamonshlp of truth. I was reading the other day some 
essays on 1'0htlCB by a dlstmgmlftled CanadIan wrIter, and the opening words of one of 
hIS essays run It requIres about 33 years to remove a false ImpreSSIon from the pub
hc mmd and about the same length of time to replace 1t by a correct one TWIce 33 IS 
66. Being of a sanguine temperament, I hope that It wIll be less than 66 years before 
the _publIc mInd WIll be dlsabused of the qmte erroneous Idea whIch has lately been 
aSSIduously promulgated in the Press, an<!. IS to me quite IncomprehensIble, that the 
samtatIon jllld the draInage and the health of Ootacamund are In very parlons plight. 
I am no expert m samtary matters, but I haye made It my busmess to obtain the 
oplUlons of those who are, aud who have carefuHy investlgated tbe plans of the Oot!,ca. 
mund dramage scheme, and the manner m whlcb the deSIgns have been carried out, 
Bnd they Bre unammous m assuring me that the scheme as a whole 18 admirably 
conceIved and has beeu 80 lar most. effiCIently cawed out. 1:lefects of detaIl, of course, 
there WIll be, as there must be In every scheme of thIS nature, but these, as they COIiUS 

mto eVIdence, are bemg corrected and I am con:lident that when complete you wLll have 
a most ,valuable asset conducmg to the credIt of those who introduced It and the great 
benefit oi those whom It serves. VarIOUS works of samtatIon have been completed, 
others are In progress and others here, as In every other town iu the world, 8.~e- wa.iting 
to be taken In hand MeanwhIle It IS satI~actory to know that you can say and say wlth 
truth that pUblic health IS excellent." 

60 Our most important .mofussll town to be provided WIth an up-to~ate drBlnage 
system IS Madura WIth a present populat10n of 136,000 _ 

ThIS town occupIes a :flat site prmclpally on the rIght bank of the river Vaigal 
whIch enters the sea uear the Island of Rfuneswaram after a course below Madura of 
about 80 mIles A complete dramage scheme of pIpe sewers on the separate systeni hal 
been drawn up for th,S town, the estIma.ted cost oomg 211akhs of rupees 

ThIS soheme will, when constructed, serte a populatIon of 111,460 so that the cost 
per head of present pppulatlon WIll be &18 and of future population &13. OWIng to 
the flat locatIOn of the town the area to be drBlned. 931 acres, has been nlvlded into S1X 
eectlOns Each section IS provided with a pun1p well so as to proVIde suffiCIent gradtent 
for the sewers. FIve of the sectIons pump mto the heads of mam sewers through inde
pendent rIsmg mains, and t)J.ese mam sew~rB connect With masonry OOndUlts which 
finally discharge the sewage til-rough a B(lreening chamber Into the pump well of the 
main pumping station - ' 

Each of the fi'Ve smaller pum{'IDg statIons are provIded WIth oIl~ngines and centri. 
fugal pumps, but the main pumpmg stabon IS proVIded WIth dIrect actmg steam plant 
whIch will pump the whole sewage of the city through a 24-inch cast iron rIsing malU 
6 mIles in length to a sewage fann of 186 acres. 

The SOlI at the site of tlus farm is red earth to a depth of 3 or 4 feet overlytng 
gravel. It IB {'roposed to utlllse the sewage, pumped on. to the farm, for growing 
sugarcane and It IS hoped to realIse a net revenue of &250 per acre which amount is 
based on local opinIon and on the Poona es:periments. 

61 The sewers are designed to carry 1 inch rainfall per day per house ovet an area 
of 1,000 square feet In ,addItion to the SUllage based on the popUlatIon of each hOUSe 
... hloh bs been- talen as composed of G people. and the water~upply which is 1& gallon, 
~~~~ . 

In additIon to this proVISIon for rain water the limiting length of !\ Il-inch sewer 
has been mnde 300 feet and beyond thIS leng}h for the 6-inch sewer 1\ 9-1uch kewer liall 
been substituted but to be lald WIth the 6-inc'h sewer grad1ent On sinillar principlej" a 
12-incb sewer has been substituted for a 9:.)nch and a IS-inch for a 12-ineh. 
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These increased Sllles of sewers are designed to be laid at tbe gradient of the nel:t 
smaller Size. 

The obJect of this proposal is to have Increased rroV1810n for carrymg ott-heavy rain 
wluch may fall WItlun a sbort time. The result of Incl'e8.Bing tbe Size of sewers as men
tioned above means a slIght lowering of the velOCity of the sewage, but this dlDllnuhon 
IS considered so small as not to practically affect the seH-cleanslDg velOCIties in the sewers 
when half full. 

62. The follOWing are the gradients adopted In the scheme:-

S.ze. 1I111UoUlQ. 
Sewage velOCIty 

when p'p ... half full 
.or full per lIOoond 

Muhllum. "h= ~"t::ll.1I 
or full por_d 

'lOchel 1 ill 6a 31 rool. 1m 11 ,fool. 

6 .. liD 100 Do 1m 40 Do 

B . 1 m 190 Do lUI 76 Do. 

la .. 1 in 1195 Do 1 ill ll!O Do. . 
15 .. lID '16 Do 1m 166 Do 

The velOCItIes have Deen calculated from Kutter's tables WIth a co-efficient of '013. 
H other formulre are used the velOCities m the smaller sizes will be Increased by 26 per 
cent. At least the- minImum gradients are prOVided In the scheme except m the cases 
of some short lengths of uDlmportant sewers where it was found ImpOSSible to carry out 
rIgidly the rules for gradIents stated above. Such exceptions Will occur in every practi
cal scheme of dramage and u effiCIent Hushmg IS pronded the unllllportant exceptIOns 
can be accepted. 

63. The greatest depths of sewers generally except when 8 short length of r:tdge has 
to be passed through has been fixed at 13 feet, that being the lowest sub-SOIl summer 
water level m the sandy sub-sou of the CIty. 

64. The maIn sectIon of the system WIll be ventIlated by aIr wets at the head of 
branch sewers, the only outlet bemg an extractmg fan at the mam pumpmg -station 
where the foul air Will be pur:tfied m a coke tower The other five Independent sections 
wlll be ventilated by aIr mlets and ventilatIng shafts as in the Ootacamund scheme. 

66. Masonry flush tanks of 600 gallons capaCIty, and m Borne CRses Field's auto
matic flush tanks are pro'll'lded m the scheme at the heads of all branch sewers and wher
ever pOSSIble these tanks are IDled with spIll water from pubhc fountams. Where pIped 
water is not expected to be avauable ( 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 nece8Sary 
water for flushmg purposes. 

56. The latrInes of the town WIll be converted mto flushing latrines alld With the 
20 dumpmg PIts or pad depots proposed wIll Improve the eX18tmg conservancy arrange-
ments. . 

61. The main pumpmg station IS designed to be capable of pnmpmg three times 
the dry weather How to the sewage farm, the remamder of the ram water and sullage 
lSemg surplussed from the mam condUIt mto an IrrIgation channel which Will lead away 
the surplus sullage to faddy fields. 

68 The estlDlate annual pumpmg charges up to 1.927 are estimated at lt49.630 
out of whIch amount B37,500 is expected to be recouped by net income from the groW'
mg of sugarcane on the sewage farm, so that the net worlnng cost of the Bcheme is estl. 
mated at B12,130 

69 The scheme a8 descrIbed is now under the consideration of Government. 
60 A scheme for the drainage ot the town of Vellore, populatIon 40,000, has also 

heen drawn up and 18 awaltmg sanctIon of Government. 
ThlB schelne pro'll'ldes for open' oval shaped masonry drains, on each SIde of streets 

and conservancy lanes. These drains have been deSigned to be capable of dlBChargmg 
half an meh of rainfall per hour o'll'er the area drammg Into them. 

The drams prOVided are intended to be constructed WIth a concrete floor and Side 
walls of bnck 'lll lIme mortar With cut-stone copmgs The InSide of the drams wlll be 
plastered WIth Portland cement to an oval shape. It 18 found cheaper in the end to use 
Portland cement for th,S plastermg rather than uee ordmary or kunkur lime mortar, the 
lasting properties of the latter not hemg good when used m sullage dralDB. 

The scheme further provides for pumpmg the sullage up to three tlme8 the dry 
weather How- 0.0 to an underdramed sewage farm of 44 801"£8 on which It is proposed to 
grow crops of sugarcane. • 

The estimated cost of the scheme 18 B3,67,764 whIch 18 at the rate of B9 per head 
of present population. 
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- (il. Drainage schemes for the towns of Trlchinopiv (population 120,000) and N ega
patam (populatIOn 68,000), NeJlore (populatIOn 33,000) and Ellore (population 38,000) 
are at present being drawn up by me, liEd are expected to be under execution In the next 

year 62. In addition to these towns draInage schemes for su: other towns have been In-
vestigated and plans and esbmates WIll ~e drawn up In 1912. . 

63 All of these schemes are, pnnCIpally :for financIal reasons, on the opeD; draIn
age combIned system. The cost of draInage works In Madras can- be approxlmatel;y: 
stated to be as follows In terms of present populatIon .- -

Per head 
R 

l'ipe sewerage schemes Involving sectiOnal pumplDg by ou and steam plant Wlth c .. t 
Iron nsmg mame, .. ptU! tank. and sewage fanii • • •• 18 

Open drsIuage schem .. WIth ihtOToepung pipe sewero. 0.1 or steam plant, cast Iron nsmg 
msllll', sept.o tanks and .ewage farm • ••••• 9 

Open drsInage ",hemes Wlthont pumpIng and dllcbarge of crude sewage Into the sea or 
tlda.l1'lVel" • • • • • • • • • • • • 

64. Sewage dWl?osal works tn Madras.-In many towns small sewage farms for dis
posal of sullage from local areas have been laId out. The largest sewage :farm In use 
in the whole PresIdency is that belongIng to the CIty of Madras. 

At thIS farm no septic tanks are In use or reqUIred at present although theIr con
structIon WIll probably be foUIld necessary In the future. 

The SOli at thIS farm being sea sand It forms an Ideal means for sewage dIsposal 
At Ootacamund where there IS a septic tank the sewage farm In use is composed of heavy 
soil whIch requires to be underdralned -

In such cases where lIght and open SOlI IS absent excellent results from the grOWIng 
of grass for fodder may be achieved by top dressI~ the SIte of a farm With one or two 
feet of street rubbIsh so as to form a porous sollm whICh roots may spread easuy and not 
be stunted m growth as in the case of gras. grown on heavy or loamy soil In thIS con
nection it may be remarked that In the case of certarn sewage farms m Madras CIty, but 
now aba.ndoned, as they were located too near dwellIngs, the growth of grass was pheno
menaP These farms were located on SItes whIch were in former tImes swamps or low 
ground but subsequently reclaimed by the dumpIng of street rubbish which was carted 
to the SItes In conservancy carts. . 

66. Our experIence In Madras is in fa'Tour of sewage dIsposal by the use of septIc 
td;nks anei a sewage farm. 

Thp septIC tank should be desIgned In such a way that sludge may be pel'lodlcally 
.remoV'ed on op~DIng a valve. thus causing the mInimum of mterierence WIth the workmg' 
of !he tanks. What appears to be a cheap and SUItable 'form of septIC tank 19 a tank of 
trIangular wedge section constructed WIth apex d!lwnwards, a slotted pIpe hemg placed 
at the pomt of the wedge so as to receIve the sludge whIch WIll be momentartly depOSIt
ed ThIS sludge can be removed by the opeDIng of a valve placed on the pIpe, the reqUI
sIte dIscharge ltead bemg prOVIded by the lIqUid in the tank. 

Tanks of thIS type can be cheaply constructed as a simple excavation, the SIdes to be 
puddled WIth clay and pItched With stone. -

They may be left eIther open, or closed by a lIght corrugated iron roof 
66. Program'lfl£ of wate~-sllppl'!J and dratnage schemes.-At the begmnmg of thIS 

paper I referred to the fact that the number of water-supply and drainage scheme& 
awaitmg Investigation and the preparatIon of plans and estImates was 53. 

A tentative programme of preparatIon and construcbon of water-supply and dram
age schemes for the five years endmg In 1917 has been drawn up and shows an apparent 
pOSSIble expenditure m the next five years on these schemes of 221 lakhs of rupees. 

Out of this amount of B221 lakhs there 18 already aVaIlable or wIll shortl}' be avail
able plans and estImates for water-supply and drsmage schemes of an estllllated total 
cost of B76 lakhs 

The scbemes to be drawn up In the next two or three years WIll be for the dIfference 
between 221lakhs and 76 lakhs or 145 lakhs 

67. Many of these schemes. espeCIally those for protected water-Supphes, are urgently 
required by the local bodies The number of schemes whlCh can be drawn up and con
structed 18 limIted by the capaCIty of the Sanitary Engineer's establishment and by that 
of the Pubhc Works Department to carry out the construction. 

68 There 18 also to be conSIdered the even more Important questIon as to whether 
the local bodIes ",hlch cannot bear the entire cost of s&mtary works sbould be assIsted 
by grants from ordmary revenues or from speCIal samtary loans If from the former. 
then the construction of samtary works must necessarIly be retarded and tn lean years it 
mIlfht 80 happen tbat. when the greatest need was felt for certaIn sanItary works, the 
ordmary revenue- was already ear-marked for the resultIng consequences of the lean 
year. 

Q 
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69. U ~a.Dltarr works are to be a.d'Vanced in me1usall. towns a\ tha~ ra~ which an 
lRSpectlon of these towns seema to show 18 desira.ble, it appear! to be advlBable tbat a 
programme of con~tructloa should be prepared for a perIOd 01 1i 'Ve e~ tell yeara abea" 
and to arran~e for the supply of the necessary funds by a largt' and speCIal sanitary 
grant to be given by the Government of Indxa • 

. 70. The CO?structlon of any saaitary work the cost of which beal'll a reasonable ~m
parlSon to Similar w~rkl earned out el'sewhere should, I thmk, be dete1'l\l1D1!d not by 
the amount of finanolal asslstanee which can be given WIthout dislocation of other de
mands, but by the actually pl'OTed necessity for the sanitary work fram the pOUlt of 
VIew 01 the publIc health 01 the t.()WB in questlOn. ' 

MADIl.ASj 

The 10th NO'IJembel' 1911. 

'ANNEXUltES. 

:W. HUTTON, 

SU'f8~ndlng E'fI!}'tnool', 
Sarnta't"Q, EnQ,neet' to GO'llernment. 

Circular no. 8443, dated the 6th November 1Q09. 

From-W. Bll'TfOll', Esq., A.M.I.C.E., Sarutary Engineer~. the Go"'l'DlDe~ of Madma. 
To-7he Chal1'Dl&llt MnniQJpaJ (lpunella, Vuagapata.m, C .... nad .. Xw:nool, Ad6m and VelI ... 

In connectiO'Il with the printed rules for startlllg and working filters issued-by this 
department for your ~uidance I have thp honour to request that the follOWing !DSUUC
tIons may be carefully observed:-:, 

(1) About 8tart?nq jilt.fll/" after Qlea'l4n9.-Fxlte~ed waller shol1ld luv81'1ably .be. 
admitted 1rol1/. the ~to.!D upwards untIl the wate. TIBeS 6 Inehes above th ... 
surface of the sa.wl. '1;'he wate of admlSSion should be the 8ame as the safe 
rate of filtration for the filter. Then llnfiltereo wateJl should be adtwtled 
through the ordxnary mlet to the filte~ unbl the wate .. IIIS98 to the full 
heIght in filter. Thl' watel' should then be allowed. ro remalD. undlsturloed 
for a penod 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 thlt 
water levelm tbe filter stands 6 mches over the sand layer While the scour 
IS kept open, care should be taken that the slImy layer forme<l on the top 
of the sand layer is In no way dIsturbed. As thiS slimy layer 18 found 
to play &n nnportant part in the efficient workmg of sand filters the process 
of admittIng water into the filter, allowing It to settle itself qUICkly for 
24 hours, then wlthdrawlD!l' by the scour valve Without dlsturbmg the shmr. 
layer evell very shghtly, should be repeated as often a8 necessary untIl, 
the shmy layer formed on top of the sand IS about 1 inch thIck. The iilter 
is then ready for workIng' for the town supply 

J:2) About sand for fi,ltef's.-The sand used should n91ther be very fine nor v~ 
coarse. Its ulIlformlty co-efficient should be somewhere between 2 alld 3 
The sample proposed ,for use should fuet be sent to the Sanitary Engmeet .' 
to Gllverument for eX&mmafaoD and. advice as to whab treatment It should 
receIve, before USIng. Ii it 111 found necessary to screen tbe saad the 
Councu ma:r request the Sanitary Engmeer to Iliden.ll for SlICh screen" aa , 
he m~y decIde 18 ue<;esaary for the pu;rpQ8!l. 

No 86J6, ¥eel tho 29th N.vember -I!109 

Fr.m-W Hunoll', ESq" A.M J.C.E., Sonitary Engmeer to the Government of M~ 
To-The Cha11'Dl&ll, M I1Il1CIpal CouneU, V J.Zagapatam. 

Durmg my mspection on the,,19th matant of your headworks I found that clean 
sand only to a-depth of 4 inches had been laId -down o.a filters no8. 1 aBd 2 ovel' a layer 
of dirty sand. 

I hllve, therefore, the honQ1ll' to invite your attention to the pnnted regulation. 
ISSUed from thIS office for the wo1'king of sand filters and to my CUeular letter' no 3443, 
dated 5th November 1909, and to request that you will be good enough to see thatt In· 
structlons contalDed therem are carefully attended to if the Band filterll are to be of any 
prachcaJ value 1D Bupplymg the town With potable water. • 

To emphasISe the need. fol' oCC6S10nal propel' cleanlDg of dl'8lDage and filtering 
medium .m sand filters I will repeat the procedure to be adopted for cleanlDg Buch filters. 
As a rule, every filter should be cleaned at least once every two years or oftener if found 
necessary When a filter has been found to clog up fast, that is, when the lDteJ'Yal 
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'between ordInary cleanings is much less than bsual, then the filter should be thoroughli 
overhauled and relaid FlrSt the dmy water should be run out by the SCOUl; valve pro
vided-for the purpose. Then the sand Should be carefully removed, as soon as It ls d~ 
and thoroughly ''''ashed In a sand box or other de'vtce preferably With water under 
pressure entenng the sand box from the bottom. The sand thus cleaned should be care
fully dried and screened with screens recommended by the S".mtary Engineer and stack
ed near the filter in ddierent heaps accordIng to ~helr grade of coarseness. _ Any sample 
picked up at random from the 'heaps when put into a tumbler of ",ater should unpart no 

,turbidity to the water. 
Then the dramage layers should be dealt with as follows'-
Immediately the superlmposed sand Ii! removed the drainage layers should be well 

soaked in water WhIle they are being thus Boaked they should be turned over by a 
rake, shovel or other contnvance so.as to facllitate the removal of depOSits or any foreign 
matter wlth which they may have become coated. The draInage layer should then be 
well rinsed in clean water, dried and stacked m heaps accordIng to sizes. Any sample 
picked up at random and thrown Into a bucket of water should lnlpart no slgn of tur
bldlty to the water. 

The walls, /loor, under drains of the filter, should then be carefully scrubbed, wash
ed, hmewashed and exposed to -the acbon of the 8Ull fol' a couple 'Of days and re-washed 
With clean water 

Whue the filter IS thus being treated, advantage should be taken to examine and 
put rlght all the inlet and outlet, scour and overflow valves, screens a~d other append
ages 

Then m relaying the filter the draIna~ layer and sand shall be laid as HI sketch 
hp.low -

OF' WATER 

LI.n. :--------------......,r.-:;-r~:_:I 
'I' 
",' 
I 

'~, i--------__"_*< 

f!---
t 

M.W L 

Sana to pas. througn screenS 20 
meaba. but l'etamed In 80 me.he. 
to 1 Inch. 

Sand retalo8(ilD IcreenB 10 meabu 
to 1.nob. 

Broten ,tone to p... f mob rlDg 
but .. tamed 1D t mob rlDg 

Broken atone to p ... 1 mob rmg 
but retamed 111 t moh nog. 

Broken stone to pUI 2 Inch nDg 
retamed .11 1* moh nng 

If the materials removed from the filter be found insuffiCient after washing then 
'new material should be procured and treated as If such material had been removed m the 

_ first Instance from the filter In a dlrty state. 
. • The filter should then be I'e·started In strict accordance with special mstructlons 

ooiitamed In my Circular letter no. 3443, dated 6th November 1909. 

FILTER BEDS. 

Rules lor start-.ng and wOf'hng filters. 

I -NEW FILTERS. 

Ftll.ng w.tk water -After completion of the filters the unfiltered water should be 
run slowly on to the surface of the sand, through tbe copper gauze mIet screen, 80 8B to 
nil up the filter bed With water. 

, The rate of filhng should not. exceed 4 inches per hour and caICe should be taken to 
8vOld scouring tile surface oi the sand by a rush of water from the Inlet cha~ber 

If the total depth of the filter bed from bottom to top of water level 19 8 leet it 
should tak& 24 bout'S to fill tbe bed. 

U tbe water is-observed to be rushmg too faat on to tbe sand surfaceJ the Inlet valve 
should be regulated 110 as to reduce the :flow and scouring of sand thus prevented. 

" Q2 
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• S!atemenl i/wunng the towns III the Madras Prea,tierK:y WMre water-supp/y seMmes Mile beell completed Of' 11'1 
III progress (Madras Glly omitted). 

1 
. Number of I 

gallons and Co.t per head. 
Populatlon Population supply for which 

when I for whloh worko were Aotual or Num· 
ber. Name of town. scheme was the aohome deSlgned. estlmated 1----1;---: 

clrewn up I was de· .. st. Popula· Popula. 

T tal Per oolumn oolumn 
o • head.. 3. '-

Signed. tlon 10 I tlon ID 

---1-----1--- -------1\- --1---:-------
1 Adom 26,212 30,000 300,000 10 1,67,319 6 6 2 Gravitation, Starag. 

2 

3 

4 

Coonoor (HlII 
Station). 

6 Cudqapah 

8 Guwyattam 

9 Guntur 

10 Kurnool 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Madura 

Nellore 

Ootacamund 
(Hul Statlon) 

Salem 

Ttrupatl • 

Tl'lohlnopoly 

VeDore 

Vlzagapatam 

1 Borhampur 

2 C1udamharam • 

3 Penyakulam 

, 
VlZI&nagram II 

Kodalkanal (HlII 
Station). ( 

Negapatam ./ 6 

24,224 40,000 600,000 

40,685 50,000 750,000 

42,561 56,000 840,000 

6,049 7,500 150,000 

18,982 20,000 200,000 

16,000 22,000 220,000 

21,335 25,000 150,000 

30,833 .30,000 450,000 

:14,623 30,000 450,000 

87,426 

32,040 

10,000 

70,621 

64,055 

14,242 

88,715 

44,950 

34,487 

25,745 

19,909 

17,960 

37,270 

1,912 

67,190 

100,000 

36,000 

20,000 

80,000 

60,000 

24,000 

88,000 

50,000 

40,000 

30,000 

30,000 

1,500,000 i 
525,000 I 
400,000 

1,200,000 I 
900,000 1 

360,000 , 

I 
1,320,000 I 

750,000 I 
600,000 

I 

450,000 

450,000 
c 

24,000 360,000 

50,000 750,000 

3,500 70,000 

82,250 1,233,750 

O:rnCB OJ' SABY ENOL TO GoVT , CBBPAUK, MADRAS ; 

The 10th NotJefTiber 1911. 

15 3,11,790 12·9 

15 5,02,342 12 , 

15 2,69,231 63 

20 1,85,394 30·6 

10 1,17,615 62 

10 1,30,150 8 2 

6 81,000 38 

15 2,65,471 iI·3 

15 2,63,667 10·75 

15 

15 

20 

15 

15 

15 

15 

16

1 15 
I 

3,94,738 

1,65,562 

6,75,836 

9,10,535 

4,47,420 

2,31,000 

7,68,251 

3,22,860 

; 
"71,804 

H 

62 

675 

129 

83 

162 

8·7 

72 

13·7 

15 3,11,000 121 

15 3,97,650 

15 _ 1,62,670 

15 4,86,790 

20 82,700 

16 7,46,760 

200() 

91 

13·1 

432 

130() 

78 

105 

'·8 
247 

tank, filter beels and 
Bel'Vloe l'Beervoir. 

PumPlng· Wells and oer 
VIae reservoll'. 

Pumpmg' Storage tan. 
andfiltor bods. 

Pumplng • Infiltratlon gal 
lery and se1'V100 ....,r 
VOlt. 

GraVItabon' ImpoundJD!! 
reservoir and serVlOl 
reserveur. 

5 8 Pumplng • Gallery and 
servIce l'Baervoll'. 

60 GraVItatlon and pumpmg , 
GaUery and oe1'V1ce re 
servOll". 

33 PumPlng : Inliitratlo' 
gaUcry and Ie1'V1ce reo 
aervOlt 

8 5 GraVltatlon • Springe and 
B6l'VlC8 reaervoU'. 

8 8 Pumping' Canal, storag. 

39 

47 

288 

114 

74 

96 

8·7 

64 

11·8 

tank and servIce reser 
VOIr. 

Pumpmg : Submerged ftl 
ter bed. 

Pumplng Infiltmtion gal 
lery and .Iand plp<' 

GraVItatlon ImpounwDI 
reservOIrs. 

Gra.VltatlOD Storage tanl 
and servlce reservOIr 

Pumplng • Submerge, 
filter bed, service resor 
vOIr. 

GraVltatlOn GaUery an, 
&ervtce reservOIr 

Pumplng • Gallery anc 
S81'V1oe reservoir. 

GraVltatlon Impound 
tug tank, filtor beels anc 
BeI'V]De reservOir. 

GraVItation' ImpoundlD' 
J'eservou, filter beds arc 
eerVU:8 reaervolr 

103 Gravltatlon • Storage tanl 

133 

6·8 

236 

9!, 

filter bed. and se!'V1C> 
reservOlr 

Pumpmg • Channel, star 
age tank and 80!'V1C> 
reservOl1' 

Pumptng , InfiItrat.p. 
gallery and col\eetiIJi 
&esefTmr 

Pumptng I InfiItmt.OI 
gallery aDd 1e1'V1C8 .. 

.. rvmr 
Gra\'JtatJOn, ImpoundJD, 

l'e8eIV01r. 
Pampmg • InfiItmtlDl 

ga1lery and servtee .. 
801'V011' 

W. HUTTON, 
8wperWentllng Eng~. 

8anuary 'Eng~ to G~. 
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APPENDIX 9. 

VILLAGE SANITATION 

Sanitation m rural areas of the Madras Presldency lS the duty of Taluk Boards 
and lS adml.!ustered by the Madras Local Boards Act The result achieved m the 
samtary lmprovement of vlllages during nearly half a century lS msappomtIng Th,s 
is due not to any lack of effort or mterest on the part of the s.uthorltIes responslble, but 
to the 19norance and ingramed conservat,sm of the people to be dealt wlth The scep
t,c,sm and apathy Wlth which sanltary reform had m the past been regarded have to 
great extent disappeared and there can be no doubt that very laudable efforts are now 
made by local bodles to tmprove the sanltary cond,t,on of villages by attention to con
servancy and the improvement of water-supply and dra!lDBge There are obstacles 1D the 
way of the achlevement of this and these are:-

(1) Lack of funds. 
(2) Absence of correctly organised and trained sarutary staffs 
(3) The inadequacy of the law to enforce samtatlOn. 
(4) The fallure of the people to co-operate so as to render the measures adopted 

a success. 

The first three are by no means lnsuperahle and could be overcome by some organ
ized plan m each dlStIlct so as to secure the grAatest advBQ.tage from the funds avatlable. 

The apathy of the people lS the atumbhng block to all progress 
Valuable suggestlOns have from tlllle to tlme been made by many samtarians as to 

what lS best to be done, but the practlcable outcome of all lS, that durmg the half 
century th,s work has been gomg on, the advance m rural sanltatlOn has been so extremely 
hmlted that accordmg to the latest returns furmshed there were durrng 1910 only 595 
towns and vlllages conserved out of a total of 42,852 in the Presldency, that lS, 986 per 
cent of towns and vlllages still remam uncared for by a system of conservancy. In fact, 
compared wlth 1909 these figures show a retrograde movement inasmuch as conservan6y 
arrangements were durmg 1910 wrthdrawn from three towns and villages. The sanltary 
plant lS such as to be of very httle benefit and the staff employed madequate; they are 
not orgamzed in correct proportlon to the area or population served nor ar~ tbey under 
skilled supervislon. 

DUIlng the last 20 years increased attentlOn has been pald to samtatIon both by 
Government and local bodles not only m the matter of funds, but m the mtroductlOn of 
trained staffs such as sarutary asslstants to DiStrlCt Medical and Sanltary Officers and, 
Sanitary Inspectors, thus formmg the nucleus of a future samtary sen'lCe It lS howtlver 
much to be regretted that these subordmates are employed: to a very hmlted extent In 
the rural parts of the PreSIdency . 

In every village so much has to be effected that general dlrectlons are sure to be 
diSregarded and lD fact would be heyond the finanCial resources of most distIlCts 

There Can be no doubt that It can best, 1ndeed, only be done step by step wlth some 
defiDlte obJect lD Vlew, but With the clear undel'standmg that in each diStrict there 
should be, -"very year, a falr amoo.nt done elther in tht> hne of permanent lmprovement 
of some kmd or lD the estabhshment of conservancy operatIOns. 

The only way of domg anythlDg at all seems to be to select ln each the most urgent 
and eaSily remedlable need and have it carried out. 

There are Vlllages where all-round samtation lS urgently demanded, 'InZ, those 
whICh are the perennial haunts of cholera More good would come from concentratmg 
efforts on these than in makmg spasmodiC attempts to conserve others that are not mllrk
ed by so heavy a death-roll 

A beginnlllg mlght be made ln each dlStrlct, m consultatlOn wrth the medlCal 
officer as to what is most urgently needed and most eJ>suy set right, and the Vlllagea 
nearest to large towns and cantonments would properly firSt engage attentlon 

l'he rectlfylDg of one insanitary conditIon is not enough to bamsh preventable 
causes of illsease and of physlcal degeneration, but lt would help, and as everythlDg 
desirable cannot be done at oMe, it seems better that efforts be dlrected to what 18 

iJnIll6,!lihtely practlCable. 

W oI.TEIl-SUPPJ,Y. 

The water-s~pply lD most distrlcts furnishes a worthy obJect for the expendlture 
of money and of the best endeavours of all concerned in it. Till the people. in every 
district call be ~ld to he sup?hed With pure drrnking .water, there lleed be no dliliculiT 
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In laymg out to the best advantage the full amount of the ~llotment f~ anltation, much 
of whloh 18 now too often left unexpended. The cluel sources of water-supply III rural 
areM are wells, tanks, nvers, streams and lITigatIOn channels. These are subJect to all 
manner of contamination that It may safely be said that in no Village do the people 
<lrink a safe drmkable water. Of course It would be Impossible to provide a protected 
water-supply to every town and Vlllage and we must for years to come content ourselves 
with unprovmg eXlStmg Bources and cODservlDg them. -
• ~otellted watel'-llupply echeme. are uader tOIWderahon ,in several oi the Vnlons, 

but where th!l4e -are not. possible the pl'OV18l.on of wells on 'Standard designs and many of 
thi!lll on clean eltes and tae- JJnprovemen~ of UI9Ung well. seem te (lifer the llest 101utJon 
ta the 'pt",blem of wa.ter-supply In villages. All -efi'@He and expenditure should there
fore be eODCl'ntl'ated tbwarae the attellUneJlt of th18 oblect. Tanks should be Improved 
by lOr gu.wrthng them a8 to prevent dIrect aooeae 1:0 the water in the tank. The Sanitary 
Engmeer llo Go,,_ent 10 MadraS' li'TIlsldency Bae draWDI up 'Plana end 8p8OlficatlonlJ 
sho"'llng how -thu O0Uld be e1I'eoted. The- conserv&tll>n of riven, ab_ and inlgBtIOD 
chanllela ~_ to aa a hdpeless task. The 'method, usually adtlpted. 18 to set apart por-

• tlons of a rIver, stream or lrn~atIon channel for dnnking purpOBef! and appointmg 
watchmen to prevent contaminatIOn, but a more useles8 way of spendIng money cannot 
be Imagined. The guardltlg IS merely nommal and moreover where thl! "ver IS the 
I'Inn..Iong water souree of several vUlages ilollA' its cO'11r&e, 'the "magtiB' lower do\VU mus' 
necessarIly drink contaminated water oOIDlnt from the portion of the river Bolt apart for 
udenor purposes In the villages hlgh~r up. In thIS way cholera ill eaSIly spread from 
VIllage to village as IS very frequently Observed. If an adequate number of wells are 
provIded, resort to rivers w,l1 be aVOIded so that rivera and stream, will soon cease to be 
drlllku!.g· ",:atilt' SlIuroeS Where fuJll.de -perllnt weUe should be tGve'red snd provided 
w1th a pl'lmp elevated cistern aud taps. 

Type desigll. fbi' \vells witll 'e:x:plal\Atory relUm-ks. 
Type desIgn for hand pumps with explanatory remarb. 

Type deSIgn fur shallow well WIth explanatory rem&rke. 
Type design for'deep wen with explanatory remarks. 

Type deSign' for proteeting tanks_ 

D:ltAINAGE. 

Tp inhoduce ~ regular system of drainage, scattered as ara the town. and villages, 
would be an Insuperable difficulty, and mvolve an unmense expense beyond the means 
of arxy dlst~lct The e:s:J.B.tmg BIde cuttIngs generally to carry oli storm water are ade
QJ1l'teenQ.ugh,Ukept olear of Qbstructioll8 for the free flow of water. Where these draIns 
pass, near houses the,. tthould be Elvetted. HOJ1sehold sullage should be dISposed of by 
dlsc4ar~ mto nljlds. 

Th089l1ai'te,of a vIllege'O!llower level to wh,ch,a}J,or nearly all the-dUlUage of the 
VIllage gravItates should be prOVided With, a masonry ~ra.n to e&rry the sullage away 
from the fo.:wdatlOns of the houses and iJonvey, \t to ,the fields beyond. ThIS I conSIder 
18 an obJ~ct, of ~im.ple 1mp:rovemenil on which publIC hnda'IDIght be ivell spent. 

Dram. ftQ1l1 well or waier f~om dri.nkuig fountain:-
1., -Cesspool. 

Type aeslgn. 
2 Iniiltratlllll t00ll8h With remal"ks. 

CONSEIlVANCY. 

Next to wate:r-supply, conservancy, both p~blic and domestic, should re~ive '!Pecial 
attentIon There can be no doubt \hat the accumulatIon of iilth of all kmds 10 the 
streets and bac'kyards and compounds of 'houseS, the hOUSing' of Ilattie WIth human beIngs, 
etc, form the fOCI of- many dIseases - I would therefore urge that, in order to effect a 
reform 10 thIS directIOn, every- effort' lor the present lIh(\'o.ill be made towards the proper 
con'Servaney of our taWDB-and nUage4. The maIn evIl. ean only be grappled With, In 
detail, village by VIllage, .. ilei 88,a 'b'egmnlllg 1 would 'suggest th!"t a SUitable tawn 0.1' 
Village (h&v1IIg a d18pensary) be selected by the Prfl8ldo;nt or DtstJ;iet Medical >tInd SaD1-
t&ry Officer in each taluk of a distrICt and made the b8818 of operatIon. It sbould be the 
head-quarters of a Deputy Collector or TaMIldar, who took an interest in B8D1tatlon, and 
was popular With the people The town 01' Vlllage haVing been thus selected, I would 
recomplend the promulgation. and obso;rvance of the. followJOg effectIve ,and e8811! 
worl<eil rut!iis ail fu Ifs conservancy -whICh would entail no money expendIture, 88 It 
would be \vlthin Hie power ot the v'illagerll themselves to 'give effect to them The en
forcement -of -the ruleS and' theu- 6bservall.ce by the pMpJ" should be entl'U~ to the 
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Deputy Collector ~r Tahslldar who should be enJoined to obtain the Co.operahon of the', 
people by explaIning to tliem the varIOus impfOve,ments proposed and by persua~o~ 
enll8t them In the work of protectmg thell' own health. ' 

, Fmt -Certain fixed sItes should be selected on the outskU'ts, at least about 200 
yards dl8tance from the town or VIllage apart from 'any source of drmkmg water-supphes. 
These should be denned and protected by a low boundlU'y wall or hedge and formed Into 
depots All the sweepmg and filth of every deSCrIptIOn from the streets, backyards and 
compounds 01 houses should be carrIed to, deposIted and stored in these lIepots. They 
should be under the supervl8lon of the Tahs~ldar or Deputy Collector or any respon~lble 
person the PreSIdent may thmk adv18able to appoint. The mass of filth, rubbl8h. efc , 
thus collected slioula under the superIntendence of the DeIUIty Collector Of TahsIldar, 
ete , be appol.'tlOned off to the. several oontrIbutOrs when reqUIred hy them a9 :\Ilanure for 
their fieldll' whIch wltl geuerally be at the· eommencement of the eultI"a~ing season- or 
sold DY' all,llhon. 

The filth anel rubbish, ete., from tbe- backyards and compounds of houses should be 
carrIed to th .. depots by the owners of the houses themselves and in the event ,fIl. then:. 
faIlIng or refusing to 40 so the law appropn~te to the case should be enforced. 

Th,s sy~em has bee~ "dop.ted In other pa~ of Ind,la rih decided '!-'ivanteg4 . .\Ul to· 
cleanliness, SlllubrHy, and. the healthmess of the villages; and what has b~a accom
plIshed in one place cannot surely be Impracticable in another 

Second.~All the e,at.t.1e sheulq be removed freD), the )nterIOW of baekyards. eto., and 
houaed outlud\l the vU,lage ar to~ No doubt tillS measure w>11 be met by Vlole:att oppo. 
SltloD on the ~ of own.,.a \>1 oattle~ hut the coD$tant dangeJ' to healtll inseparable. fro. 
thJ8 practIce necessJ<t~% thelf r_ovll>1, The ryots j.D some ple.c88 may be Induced tq 
bwld hOD),esteads Oil the~ land {oJ,' housmg the cattle. At any ra.te 80me. prov.t.S1Ol\ 
should be. made {or 4tall¥lg alll,Blau in ~ther pl~ces than e.utsIde hooseB fond bBckyuds. 
If pOSSIble they should be penned on the Beida OJ kept on some open. ground withm tn. 
Village, ~ , 

Th7ll'a..-Na one. shov.ld be pel'1l1itted to peclarm offices of Balure in the VIllage 
street, lane II" llpen spa_ Some PUIC88 of gro1>nd outsIde the town-not nll$r any well 
or dnnknlg wate" souPCe--fihould be set apart where people should resort for the pur. 
pose.s II! natvre. 

Trenches 1 foot bfOad and li feet deep and as long as requIreQ should be dug m the 
places set ap(>rt. Every person using the trench sllOuld by notice on a board put up In 
a conspicuoulf place be dl!ected to cover up h,s own firth. As soon as one piece of 
ground has I>een 80 used up allover anoth.er slte should be selected and the JUanW'\, 
ground plllughed and cropped 

Villagers In better CIrcumstances may perhaps obJect to go to the plaoes, set,aplll't 
for the purposes of nature; such persons should then be d,rected to have theIr pmvate 
prIVIes dally cleaned out by sweepers employed by them for the purpose. Or arrange
ments might perbaps be made- for theIr convemence as lll"iione m other parts of IndIa to 
have a group of pnVl9S construotea outsIde the compounds of hous88 and prOVIded WIth 
door and lock and key to be used only by owners. These prIVies should be kept cIean 
by scavengers employed. a.!ld paid fo1'- by the owners themselVllIl.. Type desIgn latrine 
w,th remaHs. • ,'._ 

Fou .. th.-All rUllled dwelhngs should be removed and .the- SItes levelled, all vacant 
SItes cleaned and, enclosed by owners, 11>11 useless jungle should )Je removed anel' pnckll" 
pear' and overgrown weed and shrubs cleared away by the vIllagers, at least once III 
every 6 months, 

There sbould be no dIfficulty in so arranging matters as to obtain spaces beyonli 
Village lImIts. for the storing of manure, housing of cattle, and for ofll.lles of nature. 

The eXBJApie of an. Improved town or' ,!"Lllage wIll tell upon othella m IteJ VlC1ll.lty 
and create a general conVIction among the people of the nece881ty of samtwy morm. 

Much good mIght be- done towwa san.ltary mona by the dIstnhution, of a few 
SImple rules to the vIll~e headmall on the conservancy of theIr VIllages and eleanlIness 
of theIr d wellmg houses, etc. 

The tahalldar Olf medIcal. BubOl!d.wate attached to a dIspensary (should one exist) 
should mspect and rePQrt weeldy or monthly on what 18 bemg done, ll8I'e hemg takeh by 
the mspectmg- officel:8 not to preJudIce SIllLltaJ:y work, and at the end of every month or 
quarter the Pwesldent should rep,ort to the San~tary CommJ8~onel' as to how the system 
lS workIng. 

I 'feel oOJlfident ihab 1£ wha~ I have suggested above be adoptad as an expenmental 
measure In one or more villages m eaoh dlStrlet, It WIll prove suecessfo.l and the vexed 
questlon of village sanitatlon. would, In one Important respect at. least, •. 6 , conservBl1CY, 
he satl8fu.ctcmly sol .. ed by tha extenSlon of the system throughout the PresIdency. • 

W. A JUSTICE, Captain, 1 M.S: 
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APPENDIX 10. 

NOTE ON THE MILK·SUPPLY OF LARGE TOWNS IN INDIA. 

The very unsatisfactory state of the mIlk.supply of large towns in India has long 
been reahzed, but It IS only wlth1ll. the last few years that the subJect of ImprovlDg It has 
received much attention. 

It IS true that there are Government'daines in many cantonments, but these are for 
the benefit of troops, and thel! eXistence may be considered as an admiSSion by the mili. 
tary authorities of their fBl.jure to obtaln satISfactory milk from Indigenous agencies; for 
It may be safely assumed that they would not otherWise have resorted to the cQlltly expe· 
dlent of dairies under European management for the mllk'8upply of troops. - It is also 
true that In some large towns, with a considerable European population, dairies have 
been estabhshed by private enterprise, In which some attempt, often a very feeble one, 
i~ made to handle milk by Western methods. 'rhese, however, cater for the well.to·do 
classes who alone can all'ord to pay the high prices charged for milk at such estabhsh
ments. 

Further, legal prOVlBlon eXISts, In the MUniCipal Acts of most provinces, for the 
regulation of the milk trade, and some large mUDlClpahtles have framed mIlk bye-laws, 
based upon those In force at home. Even where such bye-laws eXist, however, many of 
them are Inoperahve or nearly so, and thiS for at least two cogent reasons. one IS the 
want of the necessary stall' to enforce compliance With the bye-laws, and the other the 
apprehensIOn les! such enforcement should cause a nse in the price of milk out of 
proporhon to any Improvement ~ its quahty. 

The problem whIch thus still confronts the ClVll sanitarian In India IS how to obtain 
from'lndlgenous agencies, namely, the gwala, a reasonably pure and wholesome mllk
supply at a prIce WIthin the means of the ordinary lnhabltants of IndIan towns. It I. 
unnecessary, In a note Intended for members of an IndIan sanItary conference, to 
descrI6e the conditions of urban milk-supply which It IS our duty to attempt to Improve. 

Most of us are familIar ad nauseam WIth examples of mllch cattle crowded into low, 
unven~llated huts, fed upon garbage and milked In urine-sodden byres We also know 
the dIrty hovels In whICh mIlk IS stored, the battered brass milk vessals " cleaned" With 
mud from the byres, and have seen milk carrIed lon~ dIstances In open cans With a WISp 
of dirty straw floatrng rn It to prevent spillage We have also had experience of milk 
obtained from unhealthy animals, or shamelessly adulterated WIth skimmed or churned 
milk or dIluted WIth water, from any filthy source. •• 

The problem of Improving these conditIOns IS certainly 11. dIfficult one, and Its diffi
culty explarns why It has aroused less rnterest than Its lIDportance deserves, and justIfies 
the practical Wisdom of the Indian consumer In refusmg to drmk milk unless It has been 
bolled 

It may,.however, afford us some enClluragement to reflect that condItions very SimI
lar to these Just mentIOned were common at Home not so very long ago, and that once 
th~y received tho! earnest attention of publIc health officers Improvement was very rapId 

I do not, of course, suggest that we can expect a Similar rate of progress in IndIa. 
nor do I think that success can be attamed by Similar means For at Home It IS largely 
by leg18latlOn, backed by eullghtened pubhc opmlOn, that the :p1ll!lficatlOn of the mIlk 
trade has been effected, whIle from what has been stated above It Will be apparent that 
httle is to be expected from resource to strIngent bye-laws In India, at any rate for the 
present. We shall, I thmk. for some time to come, obtain better results from the educa
tIon, both of public opInIOn and of the gwala as to the advantages of clean milk, and 
from the encouragement of voluntary re£o=, than from resort to legal powers, though 
this will he necessary for deahng With fraud and wllful obstructton. 

One way that has been suggested for dealrng With the problem we are consldermg 
is ~hat mUDlClpaht,es should estabhsh dames SImilar to those m cantonments I gravely 
doubt, however, If tlle IntrUSIOn of mUnlClpalit,es Into the milk trade would be a WINe 
step. For It would mvolve large IDltlal expendIture Without any prospect of successiu I 
competItIOn With the gwala except at a considerable recurrIng loss. Moreover In order 
to meet the competItlOn so created the gwala would undoubtedly resort to stIll further 
adulteratlon- of hIS IDllk • 

If, on the other' hand, mumclpahttes were to try to make their dames self-sur.port
ing by chargmg hIgh prIces for milk, they would only benefit tbe well-to-do c ..... cs. 
whose wauts, as has been seen, are already catered for In some large towns Such actIOn 

'would also certamly cause a general rIse In the prICe of milk. In either case. therefore, 
the mterests of the ordmary "COnsumer are more hkely to be Injured than advanced, 
whIle the maID prohlem-that of refo=mg the gwala--is leIt almost untouched. ' 
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As a prehminary step towards obtainmg a cl~aner 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, ~r those housed 
wlthm certam speodied areas, but the mam object of the tax would be to exclude, as far 
as possible, all cattle from towns, m the mterest both of the arumals themselves and of 
urban sanItatIOn. 

It would be necessary to arrange for the accommodatIon of the milch cattle so d,S
placed, and I thmk the best way of domg so would be by mducmg daIrymen to keep theIr 
herds m the neighbourhood, Wlthm a few mlles of towns, by offermg them land, cow
sheds or daIries at low rentals The expendIture on such a scheme need not be great, 
espeCIally m the case of towns possessmg spare lands It mIght eventually become 
,pmunerat,ve, as when th,S arrangement was firmly establIshed and ,ts advantages recog
rused by daIrymen It would be pOSSIble to charge hIgher rents. In any case I tlllnk 
such a scheme would be a more SUItable object for munICIpal expendIture, and would 
afford a. far better prospeot of improvmg the mllk-supply than would the estabhshment 
of munICIpal d8Irles. 

Such a system would greatly faclhtate the inspectIon of mllch cattle, theIr accom. 
modatlon and food, the arrangements for the storage and transport of mIlk and the 
manufacture of butter and other mIlk-products. 

The low rentals charged should also attract daIrymen from a d,stance; tlns would 
brmg them also under mspectIan ana would have the further advantage of shortening 
the carrIage of mIlk, a very nnportant one m a hot and dusty country. 

It mtght be objected that the sudden dIsplacement of mllch 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 shoulil be 
prepared befol'\lhand. 

There IS, moreover, little danger of any serIOUS dIslocatIon by th,S means of the 
mIlk trade of large towns, m the Punjab at any rate As It IS, a conSIderable proportIon 
of the mIlk-supply of towns hke Lahore and Amnt"ar CODles from outsIde 

The trouble IS that It IS brought in from long d,stances, as great as twenty mIles, 
mostly by road, and under cond,tIOns already alluded to, and It IS th,s wmch 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 approvea pattern at or-below cost pnce, or to 
offer sub81d,es, prIzes or certIficates to daIrymen complyIng WIth munIcIpal reqUIrements, 
or to grant them specIal iacIlI1aes for the sale of mllk m towns such as the abatement or 
remiSSIon of octrOI, or the provIsIon of carrIage or of mllk shops. 

Inasmuch as the urban IlI>llk trade IS largly carrIed on by agrIculturaliSts ItS Im
provement IS a matter whICh 'concerns DIstrIct Boards and prOVInCial AgrIcultural De-
partJnents. • 

District Boards might therefore be expected to cQ!.operate With muruClpalltIes in 
some of the measures already mentIoned, such as the prOVIsion of land or cowsheds for 
dairymen at low rentals. 

Agncultural Departments could also render effectIve help by undertakmg the 
trammg of qwalcu In modern methods-of molk productIOn, and by nnprovlng the breeds 
of mIlch cattle. 

I may say that the Agricultural DepartJnent of the Punjab is already turnmg its 
attentIon to th,S subject. 

So far I have been IlhleHy concerned With the productIon 0:£ clean mIlk, and by thiS 
I mean not only mIlk which has been protected from ordmary filth contammatlon, but 
whIch has also been obtamed from healthy arumals 

It remains to conSider the question of the adulteratIOn of Dllik. 
ThiS, although less dIfficult than that of obtamlDg clean mIlk, IS not qUIte as easy as 

mIght be supposed. For except In a few large CItIes there IS no one who can make accu
rate tests of mIlk and WIthout such teste pro,ecutlons for the sale of adulterated mIlk 
would have lIttle chance of success. 

Moreover, there exist at present very few observatIons on the compl'sltion of the 
milk of IndIan cows and buffaloes, and It IS neee"sary, before resortmg to law for the 
purushment of fraudulent milk-sellers, that standards should be avaIlable WIth whIch to 
compare tests of suspected milk. 

MIlk standards would probably be necessary for d,jferent parts of IndIa and for 
different seasons; for It IS known, for example, tbat mIlk yielded dUrIng the rains 18 
poorer In fat than at other seasons. _ 

MeanwhIle, m the absence of such tests and standards, the best way of dealmg WIth 
gross adulteratIon of mIlk would be to require all mIlk-selIers to be hcensed and to make 
the sale of pure and unadulterated mIlk a condItIon of the grant of a hcense Any serI
ous lllfringement of thIS condItIOn could thus be dealt WIth by WIthdrawal 01 the lIcense • 

• 
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;wIthout resort to legal prooeedmg8, 88 it would he easy, by simple teits, luch aa the 
compar18on of the specific graVIty of milk WIth the amount of llTeam obtained from It on 
atandlllg for, say; Sll[ houre, to detect any gross adulteration. 

I have not dealt with butter or other mLlk products, for t1ieU' Improvement wIll 
follow, 88 a matter of couree, upon that of the mLlk-supply. 

E WILKINSON, Ltevtenant-Colonel, I.M.S 
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APPENDIX 11.-

IMPROVEMENT IN THE AGENCY FOR THE REGISTRATION OF VITAL 
STATISTICS. 

While BscertainIng the causes of death during Illy investigation of malal'ia in the' 
Central ProVInces, I was much Impressed by the amount of InformatIon regarding Infan
tIle mortalIty whIoh-oould be derIved by questIon1l1g the natIve dhOM. 

ThIS IS , source of xilformatlon relatIng to "ital statIstiCs which 'i~ at present I1tile, 
If at all, tttIhzed. 

In rural areas there IS practically no maccuracy in the numerical return 'of births 
and deaths ~ the uIlilt-'18 too compact and the event of a birth or death is suffiCIently known 
and Isolated not to escape record; there is also to a certaIn extent fear of polIce enquIrY
JLnd xnterference should any concealment~e.cur. 

In such areas the village kotwal' (the 'loeal regIstratIon officer) returns the 'great 
maJorIty of InfantIle deaths as being due- to fever,' even Infants dYIng as soon as 1 to 2 
hours after birth are reported as the victIms of fever: a few deaths' ate also credited to' 
" dabba" and to If sukkhi " . 

A few questIOns to the VIllage dhpi throw considerable light on these reported fever 
cases; it is found that hereditary syphIlIs, convulSIOns, neglect or exposure, etc, etc , 
have a large share 111 the mortahty factor and that the greatest Inaccuracy prevaIls as 
regards the recorded length of tIme the chud Itved after birth 

The dhOltB 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 unreliable, not only 'frem 
the pomt of view of I' causes o£ death," but also as a numerIcal record, more especIally 
in connection.. With births. The mciusion of. the dhOits In the reportmg agency of towns 
WIll, therefore, bring .about Improvement in two directlons:-

(.) In the calculation of the birth-rate. 
(,,) In the ascertained causes of infantile mortalIty. 

To give an instance of tlie advantage of utIlIzing the dhau, Burhanpur CIty, of 
3~,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 dhOlO8, as a reportmg agency and the adoptIOn of 
the plan by the munIcipalIty 'In the present year has been followed by an Increase of 12 
per mule in the annual buill-rate. -

I would suggest> that steps be taken to mclude the dhau, ln rural areas, as part of 
the provincial reportmg agency; theIr reports could be made to the local regIstratIOn 
officer (the kotwal In the Central Provinces), the inducement bemg a small annual 
reward. 

In munioipal areas tIle Committee could make simuar arrangements. If ado)?ted, 
thIS plan would have the,advantage of effectmg the regIstratIon of dha .. , a prelImmary 
to Bny reBI reform m the domestic samtahon of the IndIan home. 

The d'h.au would become 'more accessIble to the efforts which are at present inelfec
tually made to improve their unskilled methods and somewhat lessen the Infant mort ... 
lIty of the oountry. 

Yi'. H. KENRICK, MaJor, 1.M.S., 
O/lictafll,ng Samta'1"!J CO'1n1M •• ",ner, 

CentraZ Prl/l1\nCe,: 
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APPENDIX 12. 

NOTE ON THE VERIFICATION OF TITAL STATISTICS. 

It has long been 110 mr.tter of comment that r.1though the numbers of bu-ths r.nd 
deaths recorded In IndIa are very buly accurr.te, the. reported cr.uses of mortr.lIty r.re 
very far from correct. 

ThIs defect is, of course, chiefly due to the want of accurate dlagnoSl8, most persons 
ip- IndIa dying either WIthout any medIcal treatment at all or wltb only that of vIllage 
practitnoners of IndIgenous system of medicme to whom accurate dIagnosIs IS a 8uper. 
llUIty as well as an ImpossIbIlIty. 

WIlful mis-statements as to the causes of deaths are sometImes made, as for example, 
when deaths from cholera or plague are reported as haVIng been due to some other cause 
In order to r.void interference Such 1IIl&ostatements, however, are of but slIght llDport-, 
ance from statistical point of View, for theIr aggregate 18 not great r.nd they are often 
refuted by the unmistakable evidenoe of serious epidemICS or can be corrected by con
"deratIon of the local death returns for a sales of years. It IS thus, for example, tbat 
a high mortalIty in a Southern PunJab town m May, reported to have been caused by 
.. fever," can be aso1'lbed, not to malarIa, but to plague 

There are !nany agencies 10r checkIng the nu'mber of births and dbsths reported. 
The most Important of these is the vaCClJlation Mali, the members of which, lD order to 
8tlcertam the number of cluldren whwh should be available for 'PBccmatJeln, have.. to 
e;xamme birth and death registers and to, make- enquirIes as to th91r correctness. 

In the PunJab there are also DIVISional Inspectors of Vaccination and Vital StatIs
tiCS whose duty It is, befude8 lDilpectm'g the ~~tk of the vaccmation staff, to mak",'careful 
exammation of the birth and cfeatlw-ell'l1!Wrs\ to' check them by enquIrIes (chleHv from 
bauls, hakoms and dha.t) and to report ,any. >oml8sions or DII1stakes that they may .jl~. 
cover. These men, however, are only promoted vaccinators Without any medIcal know. 
ledge, and they afe thus of lIttle or no use for'ascertaIning the causes of death Further 
checks on the nu~ber of death. reported are prOVIded an solne towns by the records 
maintamed at burIal grounds and burnmg ghats or by the regIStration of funerals pass
Ing octr01 barriers, but these too are of httle or no Use for ascertamlng the causes of 
deaths and except by speClal enquIries instituted In connectIOn WIth epidemICS there is, 
ln the PunJab, no means of ascertaining the true causes of mortahty. 

It might be thought that the examination of hospital and dIspensary regISters 
nllght shew the prevalent dISeases In any gIven locahty and thus furnish 80me Idea of 
the causes of mortality. Th18, however, 18 the case to only a very lImited extent and 
malana IS r.lmost the only dIsease the mortahty from whIch is reflected In hospital and 
dIspensary regIsters. ThiS can be understood wben It 18 considered that patients With 
acute diseases such as cholera, plague and small-pox, rarely, If ever, resort to hospItals 
for treatment, except in large towns. 

Further I have found, when examimng such regIsters for 'eVidence of fbe prevalence 
of partIcular d18eases such as tuberculOSIS, that great fluctuations occur In the ent1"leB 
whIch cr.n only be accounted for by some external cause such as changes In the medical 
stali ThiS may result eIther in cbanged dIagnoses or In increased or dlmln18hed attend
ances for certaIn classes of aIlments according to the reputation of the medIcal officer. 

It 18 posalible that the proposed registratIOn of medICal practitioners in Indl&, when 
carried into effect, may result In some Improvement as regards. our knowled(!:e of the 
causes of mortahty. For it is to be presumed that registration will carry WIth It the 
oblIgatIon of iurnlshmg certificates of the cause of deaths, and these should be valuable 
1108 data for checkjng the causes of uncertIfied deaths. It Will, however, be long before 
such data are avaIlable outsIde the larlrer munICipalities and It will thus be necessary 
to employ some speCial agency to enqUIre mto the causes of rural mortahty. 

In the Punjab the nucleus of such an agency might be supplied by the appomt
Inent of ASSIstant Surgeons Or Sub-ASSistant Surgeons as DIVISional Inspectors of 
VaocmatlOn 'and Vital StatIStics, in place of promoted vaccmators, and tins 18 a step I 
'bave under consideration, It would, however, only deal With the £rmge of the problem 
-and it is chiefly with the obJect of ascertainmg what is being done in other parts of 
l~dia and of I~itlating a diSCUSSIon on the subJect that I have prepared thl, brief note. 

E WILKINSON, IMuten4nt-Col<>nel, I.M.s. 
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4l'PENDIX 13. 

REGISTRATION OF VITAL STATISTICS. 

In the U mted ProvInces the returns of vItal statIsmcs 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 
legIstrahon 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 h,S place. These ofhcers obtaIn theIr reports In.xqral tracts 
from the VIllage chowkldars who report weekly, in the mUll,lclpahtles and cantonments 
from the polIce who report dally 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 ofhcers submIt abstracts of their regIsters of births and 
deaths for each sub-CIrcle to the O''VU Surgeons of thell' dIstricts and by the latter 
officers the abstracts are tabulated and forwarded to the SanItary CommlSslon"r for 
(·heck and pubhshlng In the Gazette. 

For the purposes of checlong and testIng the regIstratIOn -BIlveral age~cies are em
ployed In some municlpalItIe. and cantonments speCIal InSpectIng regIStrars are 
entertaIned, hut, &8 a rule, the work i& done by the CIVIl Surgeons In .. ural areas 
the revenue staff, the pohce, the officen oj the medIcal and sarutary departments, and 
the vacCInation stafi, all aSSIst. 

The whole system has the very decided merits of SImplICity-and cheapness and',t 1s 
generally admItted that the returns, 80' far as total regIstration 15 concerned, are reason
ably accurate W,th l'egard to blrths this IS practIcally all that IS reqUIred, but I 
thInk you wIll all agree WIth me \hat In the case of deaths we want much more and It IS 
here the system falls The rell"stration of the causes of death 18 very defect,ve and even 
the statements as to age, sex, place, and date are frequently far from correct Most 
persons d,e m India eIther WIthOUt any medIcal treatment at all or WIth only that 01 
the VIllage blUa or haknlm No accurate dIagnOSIS 01 the dIsease IS made and to th18 are 
plobably due most of the errors as to the causes of death ThIS, however, wIll not 
account for the want of dIlferentiatlon between such easIly recognISable and well-known 
d,spases as fever, cholera, small-pox, dlarrhooa and dysentery, etc In such cases sOllle 
other explanatIOn IS necessary and th18, It appears to me, is to be found tln the careless
ness of the offiCIals who do the actual regIstration These men have Mtle interest in 
the accuracy of the returns whIch they conSIder &8 somethmg apart from thelf regular 
duty and of little importance--an opmlon whIch IS fostered by the fact that the checkmg 
and superviSIon are left to busy offiCIals whose fu.me IS otherwIse fully occupIed. 

To remedy these defects It would be necessary to InstItute ~ separate paid agency 
for the regIstration, and another for the checkmg, of VItal statnetics. In rural tracts, 
I may say at once, thIS would be out of the questIon at present. The labour and cQst 
would be enormous and the results far from commensurate WIth them. The present 
system seelllS the only one feaSible supplemented In the case of partIcular enquIrles by 
detailed verIfications hy specIal offioers As the statIstICS from such verificatIons in
crease, It should also be pOSSIble to strIke general averages for partIcular q-acts qUIte 
accurate enough for all practIcal purposes 

In the mUnIcipailtles and the larger towns, however, the pOSItion 18 qUIts dIfierent 
Complex BanItary questIons are now constantly croppIng up and large improvement 
schemes mvolvmg heavy expendIture are frequently under conslderatron. It appears 
to me that the time has arrIved when SanItarIans m IndIa might reasonably expect to he 
furnIshed with lJlore reliable and accurate StatIStiCS on whICh to base the>r recommen
datiOns, and by acourate statIstics I mean not only accurate as to totals, but also at least 
approximately true as to other detaIls such as date, age, sex, place, cause, etc. Such 
returns are the true basiS of all recommendations aud actIon in, sanitary matters and 
without them suoh recommendatIons have to be made, and actIOn to be taken, more- or 
less in the dark. What the compass IS to the naVIgator, statIStICS are to the sanitary 
offioer A skilled seaman may brmf, his slup safe to haroour gUIded only by experience 
and the sanItary offioer, by a care ul use of general pnnOlples, may avoid the many 
pItfalls in hiS path, but In either case it is largely a matter of luck Further, correct 
and full vital BtatistllCS are the only gauge by which we can measure the good which 
has been done and w.lt4onl t.hem i~ is ImpoSSible to give a ~o.ti8factory and tlOD...uaollW 
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reply to the crltiClsm one now often hears that the money spent on S&n1tary imPl'OVI!> 
ments has gIven no tangIble return. It may be suggested that dlBpensary regISters 
would gIve us all the InformatlOn required. These are no doubt useful aud throw con· 
slderable hght on the prevalence of particular d18eases and causes of mortahty, but there 
are many dlBeases (phthISIS is a promment example) whIch may be CODlmon and yet, for 
-var,ous reasons, the hospital regIsters g've no IndIcation of theIr presence. In my own 
provmces all C,V,l Surgeons and all medIcal subordInates send to me returns of the 
deaths occurrIng wlthilll the lImIts of thell' practIces and independent medIcal practt. 
tioners have been encouraged to do the same. These returns too are useful as a general 
gUIde, espeClally as to the age distrIbutIon of ~artlcular dISeaseS, but they fall very far 
short of bemg a complete key to what we requIre, "w.., the causes of mortality In parti. 
cular places • 

The whole matter see)llS to me of the very first importance and I would put forwar.t 
the follOWing scheme for the reglStralion of VItal stabBtics m mUBlClpahtJes for dIS
cussion:-

(I) -That all heads of lamlhes and all superintendents or managers of pubho 
institutions be reqUIred to report bIrths and deaths occuTrmg WIthin theIr 
respective JurlsdICtlOns Wlthm three days subJect to a penalty of fine not 
exceeding &10. 

(2) That, as a check on this reporting, all sweepers be required to report SImi
larly subJect to a penalty of &2, 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 metlzeal regiStrars of the grade of Sub-Ass18tant Surgeon speCIally 
appomted by the municlpahty for this duty and for the verIfication of the 
reports only. , 

(4) That the Health Officer should be the registrar of vital statIstics for the 
mumClpahty and be responsIble for the supervl8lon and checking of all 
regl8tration. 

This scheme is not altogether a new one but IS rather only an extensIOn and ampll. 
ficatlOn, to obtaIn greater accuracy, of the system at present o.n vogue. The expenses 
would not be great. A popUlation of 25,000 would gIve on an average 150 reports each 
month so that one Sul1-Asslstant Surgeon should be able easuy to overtake the work in 
a town of that number of inhabItants Government are yearly grantmg large BumB 
for the Improvement of samtatlon in the munu!lpabties, and it seeIDll to me that part of 
tb,s money mie-ht be most usefully earmarked for grants.in-ald to sucb towns as are 
Wllling to appoInt the necessary staB. 

My contentlOn 18, gentlemen, that WIth Buch large interests at stake we should trud 
notbmg to chance but should seek round for every help to gUlde us that IS pOSSIble. W 8 

are not deahng WIth a hIghly developed science but WIth one which, as apphed to India, 
is stul J!n Its infancy and 'reqnIres' InvestlgatlOn and enquiry at every step. The 
gTolln4work to all such enqUlr]e8 ]s a full and comylete bIrth and death return. 

J. C. ROBERTSON, Malor, 1.M.S, 
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APPENDIX 14. 

NECESSITY FOR A UNIFORM METHOD OF :WATER ANALYSIS IJ.'i INDIA 
AND A UNIFORM NOMENCLATURE OF F~CAL ORGANISMS. 

In a meetmg constItuted such as this. It IS ~bviously unnecessary for ~e, to dI~CUSS at 
any great length the necesSIty of an unIform method of water analysIS. ajl.d a unIform 
nomenclature of frecal organisms found In water. It may, however, Just be pOInted 
out that the follOWing are the mlun advantages that would accrue frbm the above 
proposal: - ' 

(1) With the amount of routme work, that one has to 'perform ,only a hmltel 
amount of research work ('an be done, consequently It would take many 
years for any smgle InstItution to really mvestlgate the natural cond,t,ons 
of drInkmg water m thIS country. It 19 obVlous that If all the laboratorIes 
work on the same Imes thIS can be totalled up and progress wIll be much 
more rap,d. 

(2) That the results of research and routme work will be 'lomparable the one 
With the other whether the water be taken m from the Punjab or Madras 
prOVIded the method of exammmg the sample IS sUnI,la~ in both Instances 
On the othl!r hand suppolring each laboratory, m. IndIa : w~ere wlI-ter ex
ammll-tion IS carrIed out, use a dIfferent methoQ and diffel'ent serIes of 
media, etc., It IS p~rfectly ObVIOUS that res,!ltI! whrch are valuable m them
selves WIll not be able to be compared wIth those of other parts of the 
country and there WIll be an enormous waste of, sCl8ntlfic enerl!Y m conse
quence. I therefore beg to lay before thIS meeting the followmg as being 
the most suitable method for exammmg water m all the Ill-bol'atorles In 
this country.-

(a)'The total number of colonies that are vlsible;to' th~ naked eye g~own 
on the neutral agar (+ 10 to normal carbo solution) Incubat&ll at 
a temperatUl'e of 31 for a period of 2 days, Th,s ,recorp has un

. doubtedly certain uses though its utIhty, IS yery: varl~ble ill dlffer
'ent parts of Ind,a, for ,nstance the Hug-hh '\fater cont81:!'s a 
very large number of Bpore-lleanng Qrganlsms wlilCh covers, the 
whole of the plate and r~l1der8 countmg qUite IlDpossible 911 the 
whole I conSIder' '11: should be contmued as It may gIve valuable 
Informamon. , " , , 

(b) Water should then be put Into bile "8BI~ neutral' ;red lactose broth 
tube in the following qua11t~tles' 120 c.c., 210 c.c , 115 c c., ,'31 
c.c., 31 c.c., 3'01 C.C. ThIS IS after all 0111y the usual method 
~ e conSIder that in order' to sav~ medIUm, 3 tubes for ~ach quan
tity give fairly satIsfactory results If acid and gas be present 
in 2 out of 3 of any gIven series, It, is record\ld that the fsecal 

'OrgSniSnIS are present in that quantity of th~ orlgmal sample. 
'2. In this step several points are open for d.scusslon. By 1ar the most Import~nt 

01 thiS is, shall we use a lactose br a glucose broth P From a very large amount of 
research work (whIch WIll shortly be publIshed) it 18·found that there are advantages in 
both, but as there is a lImIt to the amount of work that can he carrIed out we rooom
mllnd a lactose broth. There IS no doubt whatever that for samples where a very 
thorough knowledge of the condItions of water at any given tune is requuecJ both 
glucose and a lactose bl'Oth should be used and the dItlerence between the two compared, 
but th~s is both a long and a somewhat troublesome p,ece of 'work Therefore for 
routme methods lactose broth only should be used for the follOWIng reason -' 

By far the majorIty (96 per cent) of all organisms In fresh freces, that fiola'ish 
in bile salt medIa, ferment lactose; the true mtestmal organISm 18 a lactosQ 
fermenter. There are VarIetIes which do not ferment lactose but these are 
not numerous in freces; In water analYSIS It is better if pOSSIble to form 
an opiUlon as to the condition of pollution by a study of the common 
organism rather than rare ones. A further dIscussion of thiS most interest
ing point will, as I have already mentioned, be publIShed shortly All 
bde salt broth tubes should be Imcubated at 420 0. for 48 hours befo~e the 
results are recorded. 

3. The next step is to make a study of the organisms whICh have grown in the bile 
lalt lactose broth. In order to do this these bacilli have to be planted out on a sqhd 
medIUm and I recommend bile salt neutral red lactose. The ongmator of this as a 
lolid medIUm was Dr. MacConkey. From many years' expel'lence It has been found 
to have aD equal as a sohd medium for the ordinary intestinal organisms. The technique 
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of making plates' need not be d8llcnbed to thIs meeting The organisms for plat
Ing out should be taken from a 20 c.c. tube, otherwl8e the natural mixture is noi 
obtaIned; 18 hours incubation IS usually suffiCIent; It 18 Important not to walt longer 
as the Increasing aCidIty may ktll oil' some bactlh and 80 alter the picture of the fiora 
in the water. 

4. HaVIng got plates With Isolated colomes, we now approach the difficult pOint 
as to what 18 the best method of takmg the process further and it 18 thiS step whICh II 
really open to so much dt1l'erence of opinion. There are two Important methods which 
are largely followed by water analysta all o'l"er the world. Dr Houston 18 the great 
exponent of the first of these Havmg obtained Isolated colonies In the waT. descrIbed 
each ~s tested to ascertain (1) whether It fermenta lactose, (2) whether It fermenta 
saccharose, (3) whether they give the mdol reaction. If It gives lactose + saccharose
mdol + he calls It .. true coh." If a colony ~Ive lactose - or saccharose + or indol- or 
any combinatIOn of these he caUs It an .. atypical colt " 

6 The second method and by far the most useful one 18 the one recommended by 
MaeConkey. He paS8es each colony through the follOWing carbohydrates:-

Saccharose DulClt AdoDlt Inuhn, Vosges and Proskauer8 reaction, Indol reaction, 
and examllles them for Mottlity. By thiS method, which sound8 very 
muah more complIcated than It really IS, it is pOSSIble to separate the IM
portant speCies of all Intestmal organisms that WIll grow In a bile salt 
media. A reference to the table further on wIll gIve the number of fmcel 
already Isolated. 

These are the two Important methods; let us first of all consider the advantages 
and d.sadvantages of Houston's method. The advantage that may be cia1med for It 18 
that It IS short and IIlmple. This is about all that can be said for it. The disadvantages 
are of a scientIfic nature. (1) It makes use of the terms" true coil .. and" atypical coh" 
both of which terms are unhappy, for they do not convey the same meanIng to all 
SCientists and no two water analysta agree 88 to the SIgnificance of these groups. 
Secondly, the term .. true coli" mcludes many dlll'erent apecies, for by the use of Mac
Conkey's method ~t can be demonstrated that these are entIrely dIfferent organisms, 
such as bactllus aCidl lacbci, mutablhs, and others which gIve all the tests of Houston's 
true coli It is therefore obviously objectIonable to call 10 or a dozen entIrely ddJerent 
orgamsms by one name A very Important fact frl'quently lost Bight of by bactenolo
glsta 18 that the lahoratory reactions of one orgaDlsm do not give an, Indications what
ever of the conditions under which they lIve lD nature or resist m~mlcal Infiuence9. 
SUPPOSlDg all the letters of the alphabet represent dIfferent organisms found In fmces, 
and assuming A, D and Q are found by experIment and by study of nature to b~ very 
delIcate and to chsappear rapidly from wat~r, It IS obviously advisable to find out 
whether a sample contaInS lUIy of these varIeties. On the other hand If Band G are 
very resIstant ana live for weeks in water it is obVIously necessary to look for these 
vanetJes because of the conclUSIOns that can be drawn from their presence. ObvlouslI 
therefore we must separate species; Ill-defined groups sucb as~" true coli" and" atypI
cal colt" are not satisfactory. A study of tbe natural characterIstic 01' these varIous 
orgamsm. is of course a long and tedIOUS busmess and WIll take years before anythhng 
lIke finalIty can be arrived at, but my pOlDt IS thIS ·-If by the use of MacConkey" 
method we find out what orgamams are present iu a sample, 80 there IS some hope that a 
conclUSion may be drawn concerning the pollution. If on the other hand we simply are 
content With the fact that mtestlDal orgaDlsms exist m the water it means that practi
cally every sample of water m India will be condemned. From a very great deal of 
experience now extendIng over four years (the resulta of whIch are shortly to be pub
hshed) there can be no doubt whatever that by finding out what orl!'ani"ms are prellPnt in 
a sample, It 18 pOSSIble lD India to make a very faIr gues~ at a time when the pollutIon 
was added Consequenilv MacConkey's method is VAStly superIor to all others I 
recommend th/l.t 10 colonies from each sample be put through these various testa. At 
the end of thiS paper Will be found the quanttties required for the makmg of the vanous 
media The mdol reactIOn should be done WIth paradunethylamido henzene, the tubes 
belDp: mcubated four days at least 

6. It may be contended that this method 18 too elaborate for rouhne As a matter 
1)1 fact I dIsagree entirely WIth th,S contention, because If wate~ ~8 worth analys!ng at 
all you must find out all you can about it m order to give an oplDlon, but I aamlt tbat 
m some cases thIS elaborate method does ~Ive -more information than is neces8ary. 
Therefore as an alternatIve or short method I suggest the following. 'IU'" , that the colo
DIes growing Dll the bIle salt neutral red lactose agar be put through the two broth testH 
only, namely, saccharose and dulcit; this will dIVide the organISm into MacConkey'. 
four classes whIch are -

Class I-s8ccllarose - du1cit
Class II-aaccharose - dulcit+ 
Class III-saccharose+dulc,t+ 

, Class IV-saccharose+dulclt-
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The method of mterpretIng the results obtained IS based on one fact, · ... z, that 
practically all organIsms m class II should be looked upon with very grave suspicion. 
Most, though not by any means all, of these belong to the vaflet,es wh~ch are very 
susceptible to the actIon of sunhght. ThiS rule does not by any means hold good 
entirely, because there are one or two varIeties in classes III and IV which are also prob
ably very delIcate organisms. In makmg use of thIS abbreVIated method great atten
tion should be pa.!.d to the number of fmeal organisms present that grow In lactose 
broth. It IS the amount of lactose fermentIng pollution whICh wIll really give the maIn 
indicatIOn as to whether the water IS pure or highly polluted, but It IS adVISable also 
to find out whether organisms whilCh are saccharose - dulmt + are present as well. If ,n 
any sample lactose ferm.enters are present in '1 or '01 of c.c. and amongst these or
ganisms certain which are saccharose - dulm't + are common It IS qUite sure that the 
pollution IS of a dangerous character. 

It must be understood that I dISapprove 01 clasSifying organIsms accordrng to thetr 
fermentat,ve reaction. The only sound classliicatlOn from the POll1t of VIew of water 
analysis IS whether an organISm IS susceptible or resistant to natural influences. 

As regards the nomenclature of organIsm we have found that suggested by Mac
Conkey IS the best for all practical purposes I herewith append the table and I 
recommend that baCIllI Isolated from water be named and numbered In the way 
described by thIS author. 

TABLE I. 

~ ll' a 
1 j 

~ ~ 
Ii ... t ] s 

~i J j j 
~ j '" ~ a 

j .;or .. !! :g ~ '" g iI ~ i -! 1£t =~ ~ 'il. 
>'l cZ I'l "" .!l '" .!l :.t " " ..:l 1 ~..p .e .- - -1- - 1----!-

Per 
cent. 

1 .. - .. - .. .. - + .. -
I B. AOldllactiOl (Huppe) + .. .. - + 28 .. -
8 B.L..... • • .. + .. - + - .. + 14 .. • B Gruuthal 

B Suloetua g.~o~ 
B Ceetellue • 

- + + + 20 .. 
6 B. Vealculo8Ul + - .. + 25 + -
6 .. - .. .. + 
7 

B. ColI mutabth,' iM ... iDl) 
.. .. - .. 

8 + .. 
"9 .. + - + + -

"10 .. .. -
88 

B Coli comm~~l1 
.. + .. - .. + .. -

84 + .. + + - - .. ,28 + 
B CaYlCldlB .. 

8& B. Sob.dlan + - .. - .. + 22 .. 
86 + + .. - + + + 

"S7 .. .. .. 
"S8 .. - .. + - .. 
°89 

B Oxl'toou ~;"'~lOlue 
+ + - + + 

65 + .. + .. + + + - + + 26 + + 
66 ' ... ... .. + + + + 
67 

B Biunoaelero~ P08uIDOnie 
.. .. .. .. - ... -, + .. ... 

es + + + .. + 14 ... ... 
68 ... + + .. ... - + + + 
70 + + ... + + + + 
71 

B N"pohtaD~ .. 
+ ... ... + ... .. ... 

71 + + ... + + 1& + 
78 + + + + - + - ... + ... 
7. + + .. + + 
75 + + + ... ... .. 
9'1' ... + + + .... + - + + + 
98 + + + ... ... + + + 
99 + + + + ... + + 

100 ... + + + + + 
101 + + ... + .. ... + 
lOB + + ... - ... + - ... + 
108 B LactlllOl'OgoD" • . ... ... ... - + ... 80 + + 

B. Dyaenterlrat Vltulorom. • 
B Capaulatul (Pfet!!er). • 

10. B GaodormatllllOll·bquel1llJienl. + .. - + + 18 + -106 + .. - + + - + - + + 
106 n .... ... + - + + - + 
107 

B C __ ba ... + - ... ... 96 + 108 II. Clooc. + + - + + .. + 80 + 109 + + + + 
"110 + ... + -
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1 also recommend that the term .. coli," to true cob" and .. atypical 0011" be 
entueI, given up m reportmg on the samples of water. If any clasa of lDtestinBi 
orgaDums are indlcated they should be descnbed as lactose fermenter or glucose fer
menter as the case may be, thus:-

Reports should read "lactose fermenting organisms present In 6 C.C," Instead 
of .. coli in 6 c.c," The term Coli CommuniS heing reserved for 
Escherichs organism which gives the following reactions -

Saccharose -, duIClt+, adonit -, mulm -, Vosges aDd Proskauen 
reactIon -, Indol +, Motility + . 

'Lwt 01 M eQ,1(J .. ,ed .'" the work. 
I. (Stock solution A) -Bue salt glucose peptone neutral red broth-

Peptone • 
So<hum ta1U'OClholate 
G111OO118 
Water 
N01ltml. red 

NormalsodJ.um • 
Carbonate &olamon 

(B Solution)-
2 {larts of A solution + 1 part of water. 

(C Solution)-
1 part of A Bolution+ 1 part of water. 

(D SoluHon)_ 
1 part of A solutIon + 2 parts of water. 

U. Bue salt lactose, peptone neutral red broth-
Same as above, lactose belllg substituted for glucose. 

III. Bile salt lactose peptone agar
Peptone • 
SodIum taurocholate 
Lactose 
Agar 
Water 
Neutml red 

NOl1lllal socbum , 

Carbonate soliltion 

IV Nutrient agar
Agar 
Lemca 
Peptone 
SodIum chJqru!e 
Water 

6Ogrma. 
16 .. 
16 u 

1 litre. 
10 • .c. of S par .. nt 

IOlnt"".. 

} Till .....tmbIed .. lD<hcM· 
ed by the Deutral red. 

2Ognna. 
i .. 

10 .. 
20 .. 
1 htre. 

10 ... of J por cent. 
solutIOn . J Till n •• tral POlDt 11 

.... hed .. lDruCated b 1 
. the neutml red. 

£(l gntUJ 

6 .. 
10 .. 
6 .. 
Ibtre 

StandardlBed to + 10 USIDg normal solutIon of sodIUm carbonate. 

~ Nutrient broth-
Peptone 10gma. 
SodIum chIonde 6 

" temco 5 .. 
Water I ht ... 

Standardised to+lO uSIDg normal solutIoll of sodIum carbonate. 

:vI. BIle salt peptone neutral red sugar medlum
Peptone • 
B.Je salt 
Sugar 
Wat.. 
liOlO:al Jea 

10 gnu •• 
Ii .. 
II .. 
1 htre 
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To prepare different sugars, the particular sugar IS substituted in tlie column of 
sugar m the above solution 

The followmg sugar media are made.-
1 Saccharose. 
2 DoIc1te I 3 AdoDlte. 

4 11Iuim 

;VII. Glucose medmm for Vosges and Prosk. reacilon
Peptone 
GI1lOOB8 
wotor 

, , 
VIII. Strong peptone solution for vibnos-

10 g>mB 

6 .. 
1htre 

Peptone • 100 grms. 
Sochum chlonde • 60 " 

Water • 860 " 

UI 0.0 of thl8 in 90 c.e. of suspected water converts latter mto 1 per cellt pep
tone water. 

Y/. W. CLEMESHA, M.D., D.P H., MalO'l', I. M.S. 
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APPENDIX 15. 

INFANTILE MORTALITY. 

With Captaln Graham I have investigated the causes 01 death 1ft the case of 661 
children dYIng under one year of age In four dJ.Jl'erent towns, and as the results we ob. 
talned are samewhat dJ.Jl'erent to those generally shown, I thought It mIght be 01 Bome 
slIght lnterest to give a. short note on the subject Without entenng lnto ~ery great deta.il. 
The ca.uses of the mortahty were as follows:-

Malana. • • • 169 
Dwrh .... and dysentery • 108 
B1'Ilnoiutas ""d fD81UDom.. • • • 81 
.. Bom weakly: premature buth and lllllllltlon 214 (A large mojon!y of th .... "." indmly 

due to moIan&, though IOmo hed thoU' 

It Other causes .. 
Plague • 

""'u ... mother dueasea.) 
40S (lnoludmg 16 due to tetanue). 
21 

Not chagnosed 89 

Total • 661 

As a. single dll'ect cause of death malaria was by far the most Important gIving 
149 or 225 per cent of the total ThiS was )'robably due, to a certaIn extent, to the 
fac\ that the enquiry was ma.de in towns whIch had rather a bad reputation for that 
dIsease but, even making due a.llowance for thiS fact, ma.iarla would ar~ear one of the 
chIef direct causes of lnfantile mortality. If the 214 deaths under born weakly," 
premature bIrth, and lnanItIOn are taken as for the most part caused by It as well, It 
;was ~ndtrectly responsible for a very large proportIon of the mortahty indeed. 

" DiarrhtM and dysentery," With 108 deaths or 163 per cent. of the total, came as 
the next chIef cause. These were generally to be attributed to lnsa.nitary surroundings 
-filth-soaked SOlI due to defective conservancy and the InBaIhtary habits of the people. 

Bronchlt18 and pneumOnIa., wIth 87 deaths or 13 1 per cent. of the total mortality 
came as a close thud. Most of these were cases of very ordInary colds whIch, with a 
httle care, should have qUICkly cleared up and done no hann but whIch, belng neglected, 
gradually developed to a fatal !Bsue from broncho-pneumoDla. 

Of the "other causes" teta.nus was the most Important and ca.used 14 deaths or 
21 per cent of the total mortahty. I know, thiS IS not the usual POSitIon gIven to thIS 
d,sease as a cause of infantile mortahty, but we made most careful enqUIrIes and I feel 
convlDced that lts Influence, in the present series of cases at any rate, was not under
estimated Many children develop conVUISlORB In the course of other diseases shortly 
before death and these I feel sure have very frequently been m18ta.ken for tetanus by the 
pa.rents and theIr dIagnOSIs been too readily accepted as a.ccurate. 

I would classIfy the causes of mfantile mortality In the four towns examined, in 
their order of importance, as follows'-

(1) Malarla-operatmg both dlreotly on the Infant and indIrectly through the 
mother, 

(2) DIseases due to insamta.ry surroundings, r 
(3~ Diseases due to Ignorance on the part of the -mother with regard to the feed. 

lng and care of the Infant, and 
(4) ACCidents and diseases due to chtldbirth. 

1. C. ROBERTSON, MaiM, I.M.S. 
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APPENDIX 16. 

RECENT RESEARCHES IN CONNECTION Wli1H PLAGUE IN INDIA. 

A re1JUW of the work 01 the Plague Commuston du'fl/ng the yea<' 1910-1911 b'll Malor 
W Gten }Aston, M D, D P.H • 1M S , Sento'/' member, and Captattnl Gloster, 
Kunhardt, Whtte and Taylor, 1Dtth thetr asststants 

PART 1. 

Under the first head we WIll consIder -
(a) UbservatIons on the habIts and breedmg of the Inman house rat Mus ratt .... 
(b) ObservatlOns on the development and mulbphcatlOn of the IndIan rat flea 

Xenopsylla che0l!". 
(c) ObservatlOns on natural Immumty to plague m Mus rattus 
(d) Observatiolls on chronIC or resolvmg plague m wild rats. 

(a) Ob8eMlattOns on the Haotfis and Breedtng 01 Mus rattu. 

Most of the work WhICh has been done m the past on th18 subJect has referred to 
the rat known as M .. s decuma1lllJJ8. Our experIments have been made with M .. s rattus, 
the common house rat of IndIa. Attempts to breed wild rats m captiVIty have gene
rally been unsucceasful. After many faIlures we at last succeeded 111 breedmg and 
observmg wild rats ill captivity ~n speCIally constructed godowns, whIch we shall be 
glad to show to any members of this Conference. These godowns afford shelter to the 
rats in artificial burrows and nests whIch can be opened easily for purposes of lllSpec
bon. PrelIm1l1ary experlmeDts ill these godowns revealed the fact that rats would not 
breed when overcrowded. These first experIments were made With one, two, tour, 
eight and SIXteen plurs of rats 111 each godown. They covered a perIod of over two 
months but, save only III the godowns m whIch a slllgie pair of rats was confined, no 
young were produced. It was mterestlng to note that, m the godowns With four or 
more pairs, an exam1l1atlOn of the females after they had been I<!J.lled showed that no 
one of them was pregnant. Th,s excluded the pOSSIbIlIty that young rats had been 
born and had been eaten before they were seen by us. It also showed that when over· 
crowded the rats do not breed. 

Our further experIments were carried out generally with smgle pairs of rats and a 
large number of young rats were bred. Some of these young rats were used 111 certam 
ImmunIty experunents to be referred to later, others were used to breed second and 
thud generatIOns of rats. The number of young produced by a serIes of smgle palrB IS 
of interest. One pair produced thIrty-four young ones in nme months and twenty-sIx 
days With an average of about live young per lItter. Another pair produced In seven 
litters forty-three young in thIrteen months and twent;r days. A thIrd paIr In three 
htters produced seventeen young In four months and thIrteen days. A fourth paIr hac! 
twenty-nme young in seven lItters dqrmg eleven months and ten days A fifth EaIr 
had thITty~three young m five htters In eleven months and twenty-two days. 

These figures gIve an average of thirty-ilIX young per paIr ill one year or a litter of 
six (the most frequent number) every two months. In sIXteen observations the average 
interval between any two lItters was approxunately fifty-three days. 

A pair of rats bred m the godowns gave a lItter when the male was four and the 
female five and half months old. Rats, however, look fully grown by the end of the 
thud month and In nature may breed at thIS age The period of gestatlOn we found 
was between three and four weeks. We observed that a few more females than malea 
were born in captivity. Of fifty-five young rats born in the godowns and noted for th,s 
purpose, 24 or 43'6 per cent. were males and 31 or 56 4 per cent. females. Compare 
these figures With rats caught in Bombay. In 30,000 observatIons, 51 per cent. were 
males and 49 per cent. females. 

The young rats born In captIvity were frequently eaten by their parents. Ten out 
nf thirty-five lItters were so dEStroyed. SIX of these ten were eaten by the female alone. 
whlle four others were eaten eIther by the male or the female. The extent to whIch th18 
dest-ructlon goes Oil under Wild condItIOns 18 probably an Important factor in keeping 
rat infestatIon at a comparatively constant level. It 18 pOSSIble however that 111 our 
godowns more young rats were destroyed In thiS way than actually occurs in nature, for 
our young rats were much handled to make measurements and obtaIn weights at dIfferent 
ages sa we shall relate presently. N evertheles.s SOllie lItters were eaten before tbey 
were handled. 
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With theRe data we are 1n a posltlOn to gauge approximately the reproduchve 
powers of rats A single pair produce say six rats every two months j these young rats 
111 turn' are able to produce young ones iu approxImately four months. Males aud 
females are produced 1D about equal numbers. On an average say one litter of every 
three produced 19 destroyed by the parellts before the young reacb matunty. In these 
circumstances in less than one year a Bingle palT may have multlpbed to fifty pairs. If 
thiS rate of multlphcatlon were contmued for a year and' a quarter tbe number of rats 
would be very great mdeed. As a matter of fact observatIOns m the field show that such 
rapid mul1liphcatiOn does not actually take place j It IS probable that overcrowding, 
destruction by natural enelDles and disease keep down the numbers. There 18 another 
very Important factor which has to be taken mto consideration m makmg such calcula
tIOns. It should be remembered that not every pair of rats IS at all tlmes equally fertile. 
The number of raUl we experimented WILh was too small to Yield any rebable estimate 
on thiS score, but by a somewhat comphcated calculation w" reckon that nearly one 
pair m every four may be considered to be relatively infertue In the sense that reproduo
tlOn With them does not go on at the estimated rate of a htter every two monthe. Even 
ntalnng thiS allowanoe but takmg no account of the effect of disease and dplltructlOn by 
enelDlea, 110 does not seem. posSlble to give e lower estimate than that a single paIT of 
rats may multIply to forty pairs m the course of a year 

Experience 1D the :/leld, as will be shown later, does not by any means confirm this 
I'stImate Dlfficwties .... e met With m tha field that prevent us maklDg an accurate 
estImate of the rat mfestatlOn of any place, but the field experIence IS suffiCient to put 
us on our guard in. Ca.lcUlatlDg the re{'roduc1iIve power of rats solely from laboratory 
observations Nevertheless these experlments have com'inced us that rats can multiply 
very rapidly and the important d~uction can be drawn from ilIem that any destructive 
meas'lres ag&IDst ate- must be very thOl'ough and very persistent. 

Some observatlons have been made on the rate of growth of young Tats. The weIgh' 
of a young rat at birlh 18 about four grammes The average weight of each young ona 
Ill. seven htters was noted at 43 grammes. The rate of increase of weight was approxl. 
mately one gramme per diem for the :Ilrst three months. Thull, accordmg to QUI: 

observations, the weight of a rat In grammes, mmus four grammes, the weIght at birth, 
gives a figure appro:nmatlng to Its age In days. 

At birth the tau of the young M. TattuB is only about half the length of the head 
and body together, but It grows rapidly and is equal m length to the head and body a 
fortDlght after birth At the end of the first month the tail has attained Its proper 
length ln prollomon to the head and body. 

(b) The /)e1JeZopment and MuZfltpZ,catuJn of the Rat Flea XenDp.ylla che0T!"'. 
It would take too long to detail the many and prolonged series of experiments that 

have been carried out, but we may state that It has been found that, With certaIn hmlts 
of temperature, the humidIty of the atmosphere matenally affects the hfe and develop
Dlent, of, the rat fleal To begtn with It has been found that dunng the dry season III 

Poona, January to Apnl. ninety-five fleas kept 1D dry test tubes plugged with cottoll 
wool aDd eovered wlt'h:rubber caps laid 145 eggs or 15 eggs per flea, whRe In a 8lmilar 
series of tests. save on!y that II d'fo{, 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 mcrease of sixty 
per cent m the mOister atmosphere. HumidIty thus favours the laying of e!l'gs and 
Bucceedmg experlIljents show that it has even a greater influence on their hatchIng. 

The eg~a.lalci hl the fleas were transferred to three series of test-tubes, each contain
mg e, little bra~ In the :Ilrst serIes the tubes were plugged With cotton wool ane! 

. covered With au:-tight rubber caps so that in them the atmospheric moISture at the 
begmnmg of the experJwent remaIned constant throughout. In another serIes an 
artIfiCially mOIst atmO!Jphere was created by placIng a drop of waw on the cotton wool 
plug, while 1D a tkIrd series the alT" was dned by placing in the tubes a small drying 
dUlc (asoestos saturated With calcIUm chloride). 

Of 1&0 eggs placed in the nntreated tubes forty-three or twenty-eight per cent. 
developed mto Jarvie One hundred and :/lfty-one eggs in the m018t air tubes yielded 
sixty-sIX larvle or nearly forty-four per cent., and of twenty-elght eggs I'll the dry aIr 
tubes not one developed.. 

HumidIty has also a marked influence on the lives of flea tarvle. It was found 
that, durmg the dry weather months in Poona, January to March, not a single larva 
out of 316 hved to become a pupa, whIle in an artIfiCially moist atmosphere 13 O1It of 
276 lane readled the pnpal stage and all ultimately emerged as fleas. 

That atmospheric hunudlty has further a marked influence on the hfe of thiJ adul~ 
flea Ql' ImagO w.J.\l be seen In the followmg experImeIlt. Three serIes of test-tubes were 
taken suwJ.ar to thQae described above and in each test-tube were placed :/lve fleas. The 
f1eaa were. nQt fed on blood so that they gradually died but the number alive eacn day 
1I!8S nohld. Each flea ali'l'e> at the end of the :Ilrst day received one mark, 
elJ.ch ahve at the end of the second day reoelved two marb, each abve at the !lnd "f the 
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thll'd day three marks, and so on till all were desd. The marks thus obtained' were 
totalled and then dlvuled by :live, the number of Hess used In each test-tube, a figure 
was thus obtained which, for want of a 'better name, we have called the aggregate 
average hfe of five Hess in days. . • 

The experiments were carried out in Poona from January to Apnl. In the un
treated tubes forty-five fleas gave a mean figure of 18, and thlJ'ty Heas In the dry alf tubes 
gave a mean figure of 5 1 It will thus be seen, at the temperature of Poona dunns; 
the months January to April, a humid atmosphere favours the laYing of eggs by fleas, 
more eggs hatch Into larvle, more larvae develop Into pupm and the hfe of the fully 
developed flea ~s hkewise prolonged. ' , 

It remainS only to add that when humidity IS In excess (over 80 per cent) and the 
temperature high (over 850 F) moulds develop In the media on which the f1ea-Iarvle 
feed, and these apparently kIll the larvae so that few reach maturity 

ThiS laboratory experience 18 In accord With our observations in the field. The 
numbel' of fleas found on rats during the hot and dry season IS very much less than 
dunng the cold and relatively humid perIod of the year, and "lte may draw the conclu
sion that, on the whole, a relatively humid cold weather IS likely to be associated With 
a severer epidemic of plague because the Hea prevalence under such cll'cumstances IS 

likely to be high. There are, however, other :factors whICh Influence the prevalence of 
plague in any place, and these may cause us to modify thiS conclUSIOn. Such factors 
are a scarcity of rats, which may occur after a recent epidemiC, or an lJllmumty to 
plague among the rat populatIOn, and this, we Will see, is gradually brought about after 
.,. serIes of epidemiCS 

(0) Obsel"lJatums on Natural Zmmun.ty to Plague .n Mus rattu. 

~ e will now conSider some obserVations on natural unmumty to plague among 
M rattus. 

Perhaps no mOl'e Important observatIoll during the whole work of the CommISSIOn 
bas been made than that In the course of a series of epidemiCS of plague there IS evolved 
a race of rats which 18 natmally nnmune to the d18ease. Th18 l8' a eomfortmg discovery, 
for It assures us that In process of time, It may be after very many years, plague will 
dlSappear from IndIa, as It has done in tbe past ages. One of us once made certaIn 
suggeshons for the preventIon of plague and an influential opJ>Onent of th~ proposed 
measures concluded h18 remarks by saymg, "If you can ten us! now plague- dIsappeared 
trom IndIa in past ages, m spite of the fact that then there were no modeI'D methods of 
sanitation to account for Its disappearance, we Wlll beheve that yao. know sOlnething 
as to how plague IS spread." At the tlJlle an entirely satisfactory replt to thiS chal
lenge could not be given. But now w~ seem to have found the explanation a.nd It IS 
that, follOWing the introductIOn of plague, a race of rats, whIch 18 comparatively 
Immune to the dIsease, is estahhshed gradllally by a natural process of delection and the 
aurvi~al of the fittest. I 

Thus, using for experimeJltal linoculation II minu1!e dose of plague 'l'itutl" so.., twelve 
to twenty-four thousand virulent plague bamll'!, whmh i~ eqUIvalent to about one' 
hundred thousandth part of a gram of an Infected rat's spleen, 'ltir ali preseb.t find' thltt 
B'lDety-seven to one hundred of 8'Ver1 hundred raJts from Madl'll8' CIty d", afte'f Infection 
and that only solne twenty out of eveTf hundred rats' from Bombay CiJfty "'Ill eu'ccumb 
Not only so but, repeatmg the experunent Wlth large numbers of tatS', we find t1!at 
plague-free towns such as Madura, Ralpur and Dacca YIeld rats whic! gl1'e II 90' to roo 
per cent. mortality from plague and that J?!ague-stl'icken places lIke CII'W1rpOre, Meknow, 
Poona and 13hagalpur yield> rats highly Immune to the disease an~ ~vinlt' It mortafltj 
of only 20 to 40 per cent. Moreover the immunity of the rats In each of these places lit 
In proportion to the number and severity of the epIdemiCS from which each town' hall 
euliered. Cawnpore shows the grestest lJllmUnlty With a mortabty betWeell 12 aM 20 
per cent. Poona and Bombay come next Wlth a mortality between 16 an. 25 per cent. 
Lucknpw and Bhagalpur follow With 30 and 40 per cent respectively. 

That the unmunity to plague IS transmitted from parents to- offspring', and is no\' 
acqUired, IS IndlCateU ~ tbe fact thai young rats from Bombay and young rats from 
Poona, caught at an age and at a 1:'ime when they could not bave been' exposed' tit infec
tlon, are only very shghtly more 8uscep1:'ible to plague than the adult rats of the smne' 
places. ' 

This vie ... of the heredltarr transml.SBlon of natural immUnIty has been _finned 
by two Benes of godown experIments In whICh rats bred lD the godoWllS' from kIiOW1l 
stock were used. 

In the first seri~8 ordinary wild Bombay rats were allowed to breed and the~r pro
reny,when 8 suffiCIent number had been collected, were Inoculated and compared With 
8 Similar sones of wild Bombay rats. The mortahty among the 1viId rats was 21 per
<-ent. ",hIle that among fifty godown-bred rats, treated' with the same'dosI!, ft. 20 per 
oent. 
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In the second series, rats bred from the SurvIVOrs of experImentally produced 
epizootlcB m the godowus were used. TheIr parents had all been exposed to most severe 
mfectlOllJ and were therefore probably hIghly unmune. That theu young were extra
ordmarnly resIstant to plague was proved by only one out of twenty-be or 4 per cent. 
succumbmg to a dose of ViruS suffiCient to k1l.1 19 per cent. Cawnpore rats, 21 per cent. 
Bombay and Poona rats, 32 per cent. Luoknow rats, and 99 per cent. of those from 
Madras. 

We have, we beheve, in these experiments good evidence to show that in time 
plague will of Itself dIe out of lndu. It may be long hence, and wll1 in all probal>lhty 
be very long, unlells ratIOnal measureB are taken to fight the disease. 

(d) Ob,e'MlatwnII on Ch:tmtc O~ Resoz"nng Plague en RatJ. 

Only brIefly do we wish to refer to our work on Chronio or ResolVIng Plague. We 
are more convlDced than ever that a large number of rats recover from the d\sease; thl. 
IS especIally the case 1D places which have suffered from repeated epIdemiCS Moreover, 
we have been able to produce ChrOUlC plague ID many of th. thousands of raUl we Lave 
lDoculated In connectJon WIth the Immumty experiments referred to above The le8ioos 
found m these rats correspond exactly in character to those whlOh we have found 1n 
naturally mfected rats, but which for one reason or another we were unable to prove 
were plague lesions. In the hght of further experience of plague m rats we haTe 
amended our claSSIfication of plague leSions mto acute, sub·acute, resoivmg or chromc, 
and recovered plague leSIons and we can reaffirm, after more extended observatIOn, the 
opmlOn expressed lD our reports that we have no reason to think that chromo plague 
leSIOns play any part In the annual recrudescence of plague. 

PAllT II. 

We will pass on to review our recent work m the field and m this connection we wllI 
eonsider:-

(a) The work lD Eastern Bengal and Assam. 
(b) The work In Poona CIty. 
(0) The work lD- the United Provinces-. 
(d) The work In the Madras Presidency 

(a) The Wo~k tn Eastern Bengal and A86am. 

Our work 10 Eastern Bengal and Assam was brought to a close towards the end of 
last year. The problem we had set ourselves to solve may be stated thus From the 
time that plague mst appeared 1Il India lD 1896 to the present date only two vel'! 
limIted epidemICS of the buboUlo type of the d18ease have been reported In the Provmoe 
of Eastern Bengal and Assam. , 

One of these epIdemiCS ocourred m 1903 in the town of Dlbrugarh in the extreme 
North-East of the ProvlDce. Durmg thIS epIdemIC there were thIrtY·SIX cases and 
twenty-eIght deaths and It was 10cal1sed to certam grain godowns and their Immedl&te 
neighbourhood EVIdence of a co-exJStmg epIZootIc was furrushed by the findlDg of 
dead rats. The second epldemiO of buboUlo plague was of a more doubtful nature. 
EIght cases WIth Beven deaths were reported in 1901 m a mall hamlet lD the Manipur 
dIstrict in the extreme east of the prov)llce. No eVIdence of rat mortahty was obtamed 
all this occamon and the true nature of the outbreak was,.never definitely determwed. 

Apart from these two epidemiCS a small number~:Of imported cases of bubonic 
plague have been recorded on a number of OCCBBlons ,11 dlJierent towns and vJllages • 
• Whue thIS has been the experience of the Province as far as the bu bOUle type of the 
disease is concerned, It has been dIfferent m respect to the pneumonic. Cases of pneu
moUlO plague were known to have been lDlported into the Province on at Jeast Ulne 
separate occasIOns. On each occasIOn the unported case has been assoCIated WIth cases 
of local orlgm and epidemICS of pneumomc plague, more or less severe, have developed 
In oonnection WIth these Imported oases. 

When we remember that only about 3 per C8Dt. of the oases of plague in IndlB are 
of the pneumonic type, that no very elahorate precautions are taken to regISter all cases 
of plague m the ProVInce and that communication wHh mfected areas is freely allowed. 
we are forced to the conolusion that many cases of bubomc plague must be imported 
into ilie Province, but are not registered and that pneumomc oases come to notice 

mainly because they are 86Sociated WIth epldemica of the dlBease. 
HaVIng e&tabhshed the fact that communication WIth infected places was maiD

tamed to some extent and that the nearest plague-infected places, apart from Calcutta 
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City, were found in Behar, It was necessary to enqUlre why epldemlC8 of buboUic plague 
,were so rare m Eastern Bengal and Assam, while the disease :8.ourlshed In parts of the 
adJommg dlStncts of Behar. iWlth thIS object m View, an exammatlon of rats and 
:8.eas was mllde m certam selected places m Dacca town, Chlttagong and J aktaban In 

Eastern Bengal and m Bhagalpur and Purneah In Behar. The last place was selected 
because It was ~tself 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 :8.eas were fairly numerous upon the rats (at one tune In the month 
of Apnl numbermg nearly nine per rat in Dacca City), the number of rats caught In 
the towns of Eastern Bengal and Assam and ln Purneah ln Behar were very few ln com
parison with the number caught in plague-strICken Bhagalpur, where, too, the :8.eas on 
the rats were numerous. 

Thus, in all the above!llentIoned places, save only ln Bhagalpur, the number of rats 
caught ver 100 traps set was under ten, whereas In Bhagalpur thirty-four rats were 
caught In every bundred traps set The greater rat infestation of Bhagalpur, as com
pared with the towns of Eastern Bengal and Assam, 18 accounted for by the structure 
of the houses and the habits of the people. While m the former place the houses re-, 
semble those found in Poona and Belgaum being bUllt closely together, constructed for 
the most part of mud, roofed With country hIes, and frequently strewn With rubbish, 
those In the latter places are generally Rcattered and are either sohdly constructed With 
cement phnths and With roofs of stone slabs or they are more of a :8.lmsy build With 
walls of bamboo matting and roofs of corrugated Iron or thatch, affordmg httle shelter 
for rats Moreover the houses are kept in good repair, and the heaps of htter and 
rubbish, 80 commonly seen in Bhagalpur and Poona, are more rarely met With in the 
towns and villages of Eastern Bengal. 

We beheve 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) ObSfl"Vat.ons tn Poona. 

We 'have now carried on work at Poona continuously for three years. During two 
of these years, the City has been practically free from ind~genous plague, so that, on 
rats and fieas, we have made observatIons wluch have not been mterfered WIth by the 
presence of an epizootIc Dunng the first year we were able to follow the course of an 
epidemiC. In the two following years we studied what may be regarded as the normal 
conditIOns and now we are at the commencement of another epldem.c. The observatIons 
during these three years are of much interest, but we cab only brle:8.y refer to the more 
important. 

At the close of the first epidemiC, we lound that the number of rats per 100 traps 
set was as low as nmeteen 'fhe number of rats caught thereafter steadIly Increased 
from thiS figure to something over sixty rats per 100 traps set-the figures at the com
mencement of the present epidemlc-although durlllg thiS period we caught and 
destroyed more than seven(y-two thousand rats or from two to three thousand rate every 
month. 

ThiS Increase in the rat populatIon, though not so great as might have been expected 
from the calculations made from the figures obtallled in our breedmg expenments In 

the laboratory, 18 ~ et Bufficlently Imposmg to convince us that the decrease of the rat 
populatIon of any place wul be accomphshed more sabsfactonly, If more slowly, not 
by waging I/o direct war upon the rodents, but by improVing the structure of bUlldmgs, 
espeCially grahn godowns, and such bUlldmgs as are hable to harbour rats and by m
StitUtlllg a thorough system of scavengmg which will dimilllsh their food supply. 

During the three years, the :8.ea counts on rats showed a very constant seasonal 
variation from about two :8.eas per rat m the hot weather to an average of nme per rat 
for the month of September. The montbs of hIgh hUmidIty are particularly favourable 
to flea multlplroation, while dry hot weather IS unfavourable. 

Yl e have been able to keep a close watch on Imported cases of plague, our experI
ence has shown that a lalge number of persons have come to Poona from mfected places 
The present epidemio m Poona City has been started by persons carrylllg the dlSea.~e 
With them from Lonacla, where an epldemio existed for some weeks before It was known 
to the authorities. The experience we have had in Poona has fully conVInced us of the 
enormous Importance of what we have called" the importation of InfectIon" and the 
ungent necesSIty for a better system of mtelhgence so that early InformatIOn can reach 

• the authorities of the outbreak of an epidemiC disease. How thIS can be accomplIshed 
is a presslllg problem in plague prevention and In all Ind18n sanitatIon and certamly 
deserves the attentIon of this Conference. At one tIme as many as eighty persons were 
coming to Poona City d81ly from the p1lll!'u9-lnfected centres, most pf these, and we 
WISh to emphaslse it, were refugees from Infected towns or vtllages. Fortunate it is 
that plague infection is carried from place to place only WIth difficulty. 

The present epldemlc started in three well-denned foci and IS spreading from the 
infected areas to other parts of the town (a) by drrect rat to rat Infection j (b) by the 

or 
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~rnage of infection by persons commg from the Infested lU'eaa to healthy parte of the 
city. 

The epidemic 18 at present not severe (l) because the condItions are daily becoming 
less and less favourable for flea multIphcatlon, tbe epidemic started with a fl1lhng flea 
prevalence; and (2) the number of rats, "hleh are tmmune to the disease, Is very large. 
more than 70 per cent. of them are Immune to a moderate dose of Virulent plague 
bacIll1, (3) the number of fOCI of 18t 18iectlOn IS still small Should the disease con
tlllue to prev311 durmg the commg qUiescent season and the number of foci of mfectlon 
mereaoe, a moderate to a severe epidemiC may be predIcted durmg the next rains when 
the conditions are favourable to flea multlphcatlOn 

(0) Work ~n the Umted Pro1J&nces. 

b the beglmmng of th18. year work was started 18 the United Provinoes. The 
work has been undertaken With the object of solVIng If pOBBlble certain IIpparentl~ 
obscure problems connected With the dlstflbutl()n of plague. 

The questIons to which we are endeavourmg to find answers are--

(a) Why has Cawnpore persistently suffered from more severe and more frequent 
epldeIlllcs of plague • than has the adjacent city of Lucknow P Why do 
Cawnpore epidemiCS almost 18varlably commence some months earher than 
the plague epidemiCS lD LuclmowP 

(b) In the Balha District, what are the factors which account for the severity of 
plague, greater here than in any other d18trlCt of the UnIted ProvlUcesP 

(c) Why have the Bundelkhand D,strICts of the UUlted PrOVInces esoaped infec
tIon from plague P 

(d) What accounts for the greater seventy of plague m the Muttra and Muzaffer
nagar DistrICts as compared With the other Western distriCts of the Pro
vince? 

There are other questlons of minor Importance that will engage our attention, and 
It IS too early yet to make final and defiUlte statements about any of the questions raISed 
above. Several facts of interest, however, have already come to lIght, and we may refer 
brleHy to them. 

Before domg so we would draw attention to the 'relllark&.ble and sometimes very 
largo uI.crepancles between tbe plague statistics published by the Sanitary Commis
sioner and those of the SpeCial Plague Reports i)f the Umted ProvIDces A dillerence 
of fifty per cent lU the figures 18 not unknown The matter, we thmk, IS one worthy of 
conslderati'on by a Conference of thiS kmd and for thIS reason we mentIOn it. 

(a) Let us proceed to the results of our Inquiry in Cawnpore and Lucknow These 
two CIties. separated by less than fifty Illiles, and possessing clImates remarkably similar, 
'have plague histories tbat prPBent strllnng dlfferences. EpIdemICS lU Cawnpore have 
been more severe than thbse in Lucknow Most of the severe epIdemiCS In Cawnpore 
have commenced lU the autumn months and reached their height In December or Janu
'ary Those lU Lucknow have never attamed theIr height before March or Apnl In 
thiS eonnechon Lucknow IS typical of the Uruted ProvInces as a whole, Cawnpore blhng 
'a 'strIkIng exception. Of late years there hM been a sl1ght tendency for Cawnpore 
epidemiCS to approximate In type to thOSe of other places m the UUlted ProvlDees but 
they s~1l1 occur early 

An examInation of rats and Heas was commenced In Lucknow In January and ,n 
Cawnpore In February Without going mlDutely lUto figures It can be stated that.-

(1) Rats (M. rattus) are very much more numerouJi in Cawnpore than In Lucknow 
(prObably twICe as numerous) 

(2) Fleas are perSIstently more numerous on the Cawnpore rats than on the 
Lucknow rats and the post-mollsoon nse III the number of fleas takes place 
several weeks earher In Cawnpore than in Lucknow. Tbe hIghest flea 
count9 lU Cawnpore to date have been approxImately seventeen In one 
week 111 October and one week In February In Lucknow the figures are 
about twelve 111 the same months The mmimum flea counts were obtaIned 
In June when 26 fleas per rat were noted Hl Cawnpore and approxImately 
two 111 Lucknow 

(3) Rats in Cawnpore are at the present hme much more Immune to plague thall, 
they are In Lucknow, a reference has been made to thiS when Immunity 
to plague In rata was il1lder consideratIon Thu8, while only twelve per 
cellt. of Cawnpore rats. d.led of plague, thIrty-seven per cent. of Lucknow 
rats succumbed to the ~ame dose, thIS dose lollmg nInety-five per cent. of 
rllts from Madras. The rat Hea that IS most ,n eVIdence 111 both the ... 
towns IS X. oheo'P" Ceratophyllus jaBcUJtlU, or an allIed speCies, UI 
fairly often found 18 Lucknow on rata durlUg the cold weatber and was 
very much 1888 frequently met WIth In Cawnpore. This apeele. of flea 
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dISappeared I)ompletely with the onset of the hot weather and to the pre
sent date has not re-appeared. Factors of very speCIal Importance m 
connection With the Cawnpore and Lucknow problem appear to be--

(1) Crowdmg and congestIon 01 people and houses In Cawnpore 18 much 
greater than In Lucknow 

(2) Cawnpore IS a very large grain collecting and distributing centre. 
ThiS latter factor we beheve IS of Importance m mamtaInIng the 
large rat population of that mty and exposes It to early mfectlon 
from surroundmg· Infected areas. Gram and fodder we knolV 
are well recogmsed 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, met with several Interruptions 
owing to the oPPosItion of the people to trapplDg, but, m spite of these, some facts of 
Interest have come to lIght. 

Flea counts lD this district have never fallen so low as they have done ID. Cawn£ore 
and Lucknow A flea count of nearly SIX per rat was noted at BansdIh In July, a time 
when the count in Cawnpore and Lucknow appronmated to only three POSSibly, as 
a consequence of this sporadiC cases of plague, durmg the non-epIdemIC season, are 
more frequent til thIS district than In other distriCts In the Umted Provmces This IS 
a matter of Importance III connectIon W1.th the seventy 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 becommg more numerous. 

(c) The plague-free district, Banda, m Bundelkhand was also selected for ob
servatIOns. Work has been gomg on there for the past two months 'frapplng in 
Banda town has revealed the somewhat surprtBmg fact that both rats of a high degree 
of susceptIbility and fleas are present In abundance If the present hIgh flea count is 
malntamed ~n Banda throughout the cold season the explanation of the immunIty of 
thIs dIstrIct from plague WIll be dIfficult and the Inquiry IS expected to be of special 
mterest and Importance. 

(d) The fourth problem, the seventy of plague in Muttra and Muzall'ernagar, has 
not yet been mvestlgated on the spot. 

Much laborious work has been done on the relation between meteorologlcal condi
tIOns and the severity and. the d,stributlOn of plague lD; the Provmce. It lS abundllop.tly 
olear that h\lmidlty and temperature are factors of great importance, but' It is ~xceed
mgly difficult to assign to eIther ItS relatlve value 

(d) Obse1'1lat;ons on the Madras Preszdency. 

Durmg the past six months the CommiSSIOn have also been engaged In the' Madras 
Presldency. Here, as in the U ntted Provmces. the problem we have set oursel~es to 
solve is the peculiar geographical distnbutlon of the dIsease. We WIsh partIcularly 
to find out whl a large part of the Madras PreSidency has escaped mfection whIle most 
of the rest of :j:ndla has 'been severely smItten 

It has been urged by some that the Madras PreSidency has escaped because, rJlla
tlvely to the amount of plague present in the Presidency, a far greater sum has been 
expended on plague preventIve measures'm Madras than m any other PreSIdency or 
ProvInce. Up to the end of 1909 more than half a millIon sterling had been spent lD 

keepIng plague at bay. 
The question resolves ltself Into findmg out whether the comparative freedom from 

plague has been due to these measures or whether these measures have been matertally 
aSSIsted by the natural condItIons wInch eXist lD the Presidency and which themselves 
are less favourable to the spread of the disease. We are not yet In a POSitiOn to give 
the answer but the follOWing 18 a brief summary of our observations to date 

In Madras City rats are numerous and are, as we have seen, extraordmarlly suscep
tible to plague Mus ~attm forms approxllllately fifo/' per cent of the rodent popula
tion of the Olty, the remamder of the rodent population is made up of bandicoots and 
mICe But while rats are numerous, the number of fleas found on them is low com
pared With places where plague has been epIdemIC. For less than two months I'll the 
year an average of five fleas per rat was found ThiS IS the ma:nmum figure and call 
be compared With el~hteen per rat in Belgaum, seventeen in Cawnpore • .fourteen In 
Lucknow and eleven In Poona. 

In May of this year observations were commenced in Madura and COlmbatore. 
The former City has never suffered from plague, and here, although rats are numerous, 
fleas are scaroe. On the other hand, m COlmbatore, situated more than 1,000 feet above 
the sea level and enloymg a clImate co.ler than that of Madura, rat fleas are more 
numerous and the town has sWfered from several epIdemICS of plague. On an average 
durmg the month of September as many as 10 fleas per rat were noted. 

T2 
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ObservatIons have been made at a number of other places, among them Vaniyam
badl and Deccamkota. The former town 19 sItuated about 2.000 feet, whue the latter 111 
more than 3,000 feet above the sea. level. 

V amyambadl has had one severe epIdemIC 01 plague which lasted for nearly two 
years destroymg durmg that tIme nearly one-quarter of its inhabItants. Smce th,s 
ep,demic the place has been free from plague. Rats, even now, seven years alter the 
epIdemic, are comparatIvely scarce, m the town only 10 rats beIDg caught In every 100 
traps set. 

Deccanikota on the other hand tS situated on the Mysore plateau where plague haa. 
been present for many years Here the number of Beas found on rats IS greater than 
that found In any other part of the 11adras PresIdency. 

So far as our work at present goes It seems as If that part of the Madras Presldenry 
whIch IS sItuated below au elevatIon of 1,000 feet has escaped plague largely because 
of the scarcIty of the fleas on the rats and thIS agam appears to be dpe to the clunatlo 
condItIons 

Some Interesting observatIons have been made at Coonoor and Ootacamund. Here 
the specIes of fleas found on rodents dIll'er remarkably from those of the plams. 

In Coonoor mice are very numerous and rats are comparatIvely few. Four hundred 
and seventy-three. mICe were caught with only fifty M. rattus, and the common mouse 
flea CotenophYlylla '1IIIU8cult IS found both on mIce and on fats. 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 PYUeopsylla alwlm. A specIes of flea 
was also found on M. rOJttu. whIch closely resembled Ceratophyllul jfUowtU' and whIch 
has been IdentIfied by Rothschild as C. allaJn.ne. 

Observations are now bemg extended to Cahcut, Palghat, Trlchmopoly and certam 
other towns In the PresIdency. , 

PART III. 

In conclusion we revIew our work in the hospItal 

Through the klUdnes~ of Dr Choksy we have been able, during the past three )~Br8, 
to carefully study some 444 cases of plague Exactly half thiS number were treated 
With antI-plague serum m varymg doses gIven both mtravenously and subcutaneously 
and the other half were retamed as controls under ordmary treatment. The treatment 
of the patients m the two groups of cases was sImuar except that the patIents of one 
group ill addltJon were treated with the anti-plague curative serum There were 222 
cases lU each group The case mortality m the serum-treated patIents was 66 1 per 
cent, 1Il the control cases 734 per cent. ThIS shows a slIght advantage to the serum
treated cases, but a further analysIs conSIderably mmlmlBe.8 thlB advantage. Cultures 
from the blood of every case were made dady from the day of admlsslon.till the recovery 
or the death of the patJent and the two groups of serum and control cases were further 
sub-diVIded accordmg to the result of the exammatlOn of the cultures taken unme
dlately before treahnent was begun as 10llow,\·-

(a) those Without any bacull 'in one quarter of a cubiC centimeter of their blood; 
(b) those WIth less than ten bacilli m each quarter of 8 cuhlC centImeter of 

blood, 
(c) those WIth over ten and lesa than one hundred bacilli in each quarter of • 

cubic centimeter of blood; 
(d) those WIth more than one hundred bacilh in » quarter of a cubIC centuneter 

of blood. 
Here we may state that no case in groups (c) and (d) whether among the serum or 

among the control cases recovered. We have therefore to consIder only groups (a) and 
(b) to appnse the value of the serum treatment.-

Among the serum cases 85 belonged to class (a), that lB, had no bacdh m theIr 
blood at the begmnmg of theIr treahn-mt whue there were only 70 of thIS class among 
the controls. AgalU among the serum group lU class (b) there were only 43 cases while 
there were 47 cases among the controls There was thus a slIgbt advantage lU favour 
of the serum cases when the seventy' of the disease In each group is conSIdered. The 
subJoined tables clearly demonstrate the results obtaIned. 

It may he said that clInically one could observe that the serum modIfied the course 
of the disease: hfe was prolonged and the bactena tended to dmunlBh in numbers 1D 

the CIrculatIon becoming localIsed m the tlBBUes where they caused necrotic nodules and 
abscesses. 
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'A reductIon In the degree of septlcremla occurred In fifty-three of the serum cases 
and In only thJ,rty of the controls. It would seem then that, In a case that was hang'lng 
In the balance between recovery and death, the serum fortIfied a httle the resIstIng 
powers of the patIent, but, where a patIent would have In any case recovered, the severe 
urtIcarial and pamful erythematous r...shes and the arthrItIs produced by the serum 
prolonged hIS stay in hospItal and added to h,S dIscomfort These results are by no 
means encouragmg but we have a ray of hope m the fact that certaIn experIments con
ducted in the laboratory of the LISter InstItute by Dr Sydney Rowland WIth a serum 
prepared by a new method has yIelded much more satIsfactory results when tested on 
mfected rats Some of thIS serum IS now m my hauds, and I hope to have an early 
occaSIon for tryIng It on men. j 

Serum Cases. 

Actnal •• Percenbges 

AlB C D ToW A Bla D 

-------)--- ---------
SllrVIved 

D~ 

Surnved 

DlOd . 
Total 

63 12 o o 75 840 16 o o 

22 31 18 76 141 150 21'1 517 

222 I 383 1--:- --8-1 ~ 

{

SUfVlVOra 
D,mm.t,on of Sept'.IBm,. 

DIed 

Ca •• mortahty 66'1%. 

Control Cases. 

Aot.a1s. 

~~ C D Total. A 

r-- ----

t 46 0 0 59 780 

~ 34 24 81 163 lU 

--
70 I '7 24 I 81 222 3l'G 

fSllI'VlVOrB 
Dumn.hon of Sept'.IBm .. 

DIed 

C ... mortahty 79 4%-

CONCLUSION. 

Peroentages 

_B_·_I_c_, _ 
220 0 

20'86 U, 
------

211 108 

11 

411 

53 

D 

0 

47'69 

---
364. 

13 

17 

30 

In conoluSIon, gentlemen, I trust that I have made it olear tna£. although the 
Plague CommIssion have done much to advance our knowledge of plague, there stIll 
remaIn problems worthy of study and that success m the eluCldatlon of these problems 18 
only possible when laboratory work IS combined WIth epldelDlologlcal and chrucal in
quiries. 

I have purposely said little about preventive measures; tnese, after all, are of first 
importance. But the carryIng out of 5wtable meas\ll"!lS m 80 vast a country as th,s can 
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only be accomphshed by those who have an mtlmate knowledge of the very Yarylng 
customs, habIts, and temper of the people In the dillerent parts of It. It therefore 
remalllB for you, members of thiS Conference, to suggest and carry through such 
measuTes as your experience of the people m your several Provmces permits you to 
beheve are practicable, bearmg m mind always that few measures can he Buccessful 
whIch are not based on a true knowled~e of the etIology of the dISease. A study of the 
dIsease must first be made and preventive measures can then he based 011 the knowledge 
gampd It has been our duty to study plague, It remams for you to deVIse practIcal 
measures for Its preventIon. 

PABEL; 

The 4th November 1911. 

w. GLEN LISTON, M D , D.P.H., Ma1or, 1.M S., 
Senwr Member, Plague Research Commu8,on. 
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APPENDIX 17. 

PASSPORTING OF GRAIN AND GRAIN GUNNY BAGS' FROM LOCALITIES 
INFECTED WITH PLAGUE 

My reason for bnngmg thIS forward IS on account of the frequency wIth whIch I 
have observed that outbreaks of indIgenous plague have very frequently occurred m 
grain godowns 'or m tllelr ImmedIate VlOIUlty Examples of thIS whlOh have CO'llle under 
my: personal observation eXIsted m Calcutta In 1898 m and around gram godowns of 
Kldderpore It seemed to me a CUrIOUS coincIdence that the outbreak m the southern 
dIVISIons of the city whIch are separated by a broad :maldan and Tolly's Nullah from the 
northern sectIOns shoU!ld occur simultaneously in each The rat Itself could not be the 
means by whICh mfectIOn was carrIed OWing to the risk to Its lIfe whICh such a Journey 
would Involve. That some other means of conveymg infectIOn must eXIst was strongly 
Impressed upon me, and I concluded then that the vehIcle of Infection was gram. In 
the lIght of more recent knowledge and workIng on the flea theory of the spread of 
plague I ventue on a hypothesIS that the infection was conveyed by means of the flea 
m the gram or gunny bags In support of thIS we have also the case in th,S PreSIdency 
of the Belial] town In this mstance the oIlseeds were 1m ported from a localIty well
known to be mfected m the Nlzam's dommIOns to the railway goods-shed in whICh after 
about a week an epIzootic amongst the' rats was dIscovered The d18ease next appeared 
among the people In the town m the shops of Cowl Bazaar where th,s oIlseed was re
taIled. 

It IS a well-known fact that the rat p'opulatIOn of these gram godowns IS much 
greater than that of any other class of bUIld.ng, SystematIc trapping of VIllages has 
shown that the rat population IS greater m gram godowns and gram shops than m any 
other class of buildmg, The number of rats whlOh can be got m these godowns is much 
greater than can be obtamed m dwellIng houses and small bazaar shops whICh do not 
sell gram. This IS a matter of very common experIence. One can go on trappIng these 
godowns over and over agam and still contInue to catch rats. These godowns present 
every cond,t,on 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 findmg of the Plague Com. 
mISSIon. The last intenm report contams the follOWIng statement:-

" Plague appears to be commonly Imported mto a fresh locahty about the persons 
of human beings, thoul!'h the transference of infected rats and-fleas m mer
chandIse must be consIdered" 

IB the Madras Presidency at present a system of passport\ng indIVIduals from 
plague-infected localItIes IS carrIed out at great expense and IS based upon Ideas whIch 
have undergone conSIderable mod,ficat,ons since the scheme was first drawn up Th,s 
passport system would probably reqUlre conSIderable mod,ficatIOn to bnng It up to 
modern Ideas on plague preventIon for whIle exercismg a supervISIon over the mdlvldual 
It entIrely negliects the other possibilIty of the carn~e of plague In merchandIse The 
pOSSIbilIty of the transmISSIOn of InfectIOn In merchandIse more particularly the graIn 
bags IS one whIch must have occurred to anyone who has watched the spread of plague 
In d'StrIcts 

The rat population In gram godowns IS so great that m the event of Infection appear
Ing amongst them the number of mfected fleas whICh must necessartly fall on the gram 
and gunny bags must be conSIderable-

(2) The frequency WIth WhICh plague spreads to the d,Str,Ct after shandy would 
lend colour to the idea that Infected fleas are transported in merchandIse 
The pOSSiblhty however of the human factor here cannot be neglected 

(3) Gunny bags pOSSIbly contaIn mfected fleas or plague-infected dead rats, and 
thiS makes It very Important that such gunny bags belDg sent from mfected 
locahtIes should be observed in some way. 

If the above hypotheSIS after experIment proves to be correct I would suggest for 
your conSIderation some method of passportmg 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-Infected localIty they shoul<l be submitted to sun or 
cyanIde dlsmfection in accordance WIth the recent memOIrS on the subject 
of flea destruction 
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Such: a method would be much eas1er to carry out than observation of indiv1duals 
and would glve less trouble to the people We have frequently found in d1stricta whlch 
have been infected prev10usly that the villagers will not allow newcomers hom infected 
villages to enter the1r villages and will scarcely glve them food. In the Bellary d,str,ct 
a tahslldar's son came to vislt hlS father from an mfected localtty. The villagers 
sternly refused to allow h,m to enter the village and he was kept outa1de the v1llage four 
mghts. ThlS lS only one of the many mstances reported. People would be even mOTe 
hkely to exclude gra1n 1f 1t were l!osslble to know that 1t came from mfected locahtles. 
In the ceded dlStr1cts of the Madras Presldency very much the same cond1tions as to tem
perature and humId1ty prevau throughout Here Bellary d,strlct has been infected 
siDee the year 1898 and the neighbourmg d'Strlct of Kurnool has been free for SlX 
years. The Collector of the district informs me that very httle gram lS imported into 
Kurnool d1strict and this in my opInion must have considerably heJlped to bring about 
th18 state of affairs. 

, I would suggest th,S is a SUItable line for research by the Plague Research Com
'Illlssion. 

W. A.. JUSTICE, Captatn, 1. M.S. 
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APPENDIX 18. 

ACTION OF HYDROCYANIC ACID GAS ON GRAIN AND OTHER FOOD· 
STUFFS. 

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 belIef that the recrudescence of plague In PerSIan Gulf Ports IS due 
to the unportatlOn of rats In rICe bags. Therefore It becomes of Importance to fumIgate 
vessels carrymg nce In such a manner as to kill the rats and the fleas on th~m Wlthout 
InJunng 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 fumlgatmg 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 fumlgatmg a ShIP 
In order to destroy rats, etc, WIthout damagmg the cargo. IS as yet unsolved" 

In Bombay Sulphur DIOXIde Gas 16 used for dIsinfectIOn purposes The strengths 
of that gas whIch are effectIve, v".. , 3 per cent for 8-12 hours, are InJunous to wheat 
but leave barley and maIze unaffected So far as I am aware the effect on rIce has not 
been noted 

In Hamb~rg, 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 mstallatIon. (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 b:y Wade m hIS report, Carbon DIOXIde 
is expenSIve and ItS use is open to the same ObjectIOns as that of Carbon Mon@xlde 
Formaldehyde vapour is saId to be non-tOXIC to rats and insects 

The actIOn of HydrocyanIc ACId Gas has been to some extent dIscussed 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 In the MemOIr, the glls IS 
not recommended for IndISCnmInate house dlsmfectIOn, It IS stated that dlsmfectIOn of 
clothes In a properly bUllt godown should. WIth proper precautIOns, be attended WIth 
httle or no danger; and the paper was wrItten as a request for permISSIon to Use the g ... 
experimentally In selected natIve houses. Such an experIment 'I as not pOSSIble WIthout 
sanctIon. 

In our opmIOn what is true of the dISInfectIOn of clothes apphes even more strongly 
to ShIp dlsllafeci1lon, though no experIments have been carned out In thIS drrectIOn. 

Hydrocyanic ACId Gas has been WIdely used all Over the world for rIddIng orchard 
trees of theIr pests and the dlSlnfectIOn of nursery stc.ck In fact In certaIn of the States 
of America Its use IS compulsory In South AfrIca, JaIls have heen fumIgated WIth thIS 
gas to get rId of bed bugs, and In 1901, In a report of the Government EntomologIst to 
the Cape of Good Hope, It was stated that H the use of the gas for the destructIOn of 
vermIn In sleepIng carnages of the Cape Government RaIlways has now been practIsed 
for three years WIth perfectly satIsfactory results and WIthout any aCCIdent." The pre
cautIOns pOSSIble on land are even more poSSIble, we thInk, on board ships 

The great danger of all these pOIsonous gases IS not actually at the tIme of genera
tion but later, when one WIshes to open a buIldlng'or ShIp for ventIlatIon WIth Sul
p4u; DIOXIde the fumes are a suffiCIent IndicatIOn of the presence of the gas, hut WIth 
Carbon MonOXide there IS no such IndIcatIon. The latter IS very pOIsonous for lUan. 
causes unpleasant sensations In minute quanttttes, ana there is no chemical test to detect 
the presence of small traces of the gas. It must De determIned by anImal experIments. 
In Ham burg hvmg mioe in cages are lowereu into the holcl, left for two hours and the 
phySIological effects on them noted 

It IS quite otherwIse With HydrocyaniC ACId Gas. By the Prusslan Blue test we can 
detect the mmutest traces. 

The actIon of the gas may be considereu under the following heads -(1) On rats and 
on rat fleas (2) On foodstuffs. (3) On fabrICS 

I. The action on rats and rat fleas was conSIdered in the Memoir from two pOInts of 
vlew:-(a) The diSinfectIon of ordmary non-arrbgh~ houses. ~b). The disInfectIOn of 
clothes to get nd of fleas ThIS would be earrled out In speCIal aIrtIght godowns 

In the dISInfectIon of a ship's hold the conditIons approach those in a comparatIvely 
airtlght godown. 
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We shall detail one of our latter expenments Into a comparatively airti~ht room 
of 830 CUbIC feet capacIty 438 cubic feet of gas dIluted with air were pumped In (eqUlo 
valent to about Ii 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 th,ck sheet
Ing and blankets. Fleas put In cages WIth bran and sand at the bottom were all killed 
.hawIng that the gas does to some degree penetrate. Larvre and eggs of fleas were 
found to be very susceptible to the achon of the gas, cocoons belDg more resIStant On 
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 queshon of disinfectIOn of ships' holds we have tu conSIder 
first whether there are holes or cranmes In whIch the rats may take refuge. If there 
are, unless tubes are led Into them the rats WIll not be kIlled. Secondly, whether the 
gas Will pen~ate deeply into bags of rIce. Experiments are reqUIred on these points 
before definite statements call be made. 

II The actIOn of the HydrocyanIc ACId Ga~ on food-stuffs:-

It is generally agreed that dry gram IS not made pOIsonous by the actIOn of the 
gas. (Report of EntomoIogist of Cape of Good Hope, 1901.) We made 
one experIment on thIS pomt. Gas whIch kIlled fleas ID five' mIDutes did 
not affect baJree, wheat, Jowaree, radIsh seeds or nce Monkeys, rabbIts, 
hens and pIgeons were fed on the grams for 24 hours and remained quite 
well Chapatis made of the wheat, Jowaree and bSJree were gIven to 
monkeys and hens WIth no III results. 

On the other hand moist food-stuffs such as water, mIlk, butter and flesh are saId 
to absorb 'the poison. 

The gas does not affect the germinatmg powers of the grains we expenn1ented WIth. 
nsmely, bajfee, wheat, Jowaree and radIsh seeds. RIce, however. we dId not try, as we 
",ere workIng With milled rIce. 

ilL The gas has no act,on on metals and iabncs. 

yr. D. II STEVENSON, Capta",., I.M.S. 
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APPEN1JlX 19. 

MEMORANDUM ON THE MANUFACTURE OF GLYCERINATED CALF LYMPH 
AND LANOLINE VACCINE. 

Whlle on furlbugh last year I availed myself of the opportunIty' of vlSltmg 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 outlme of the manufacture of glycermated calf lymph as carrIed ~ut 
at TokIO and Hendon and in addItIon any InformatIOn from other sources I possess 
beanng on the subJect and finally a brIef outlIne of the methods at each mtttltutIOn and 
a note on the_ manufacture of Lanolme paste at the Kmg InstItute of Preventive MedI
cme, Guindy. 

Saleetton of calves -It goes WIthOUt saying that the calves must be robust, free 
from disease, of clear eye, shmy coat, .molst nose, etc., skm soft, SIlky and souple 
Black calves or calves wIth pIgmented pl1Ilply or rough skm are to be aVOIded Roan 
calves are speCIally desired by Rendon and after that red or red and whIte It would 
appear that red and red and whIte or lIght coloured calves are the most common type 
In all countrIes Age 2--4 months Illd or older In southern Germanv young un
castrated bulls aged from SIX months to, ,two years are used. The SIze of the anImal m 
Europe and Japan IS greater than the small calves of Madras There is much to be saId 
m favour of a large anImal being used. The amount of pulp obtamed IS greater and 
consequently a fewer number of calves are used whICh IS economIcal. On the other 
hand WIth a large anImal there 18 a greater rIsk of tubercle and subsequent loss of the 
pulp. The smaller anintal 18 much more readIly handled 

SeiD.-Females are more SUItable than males solely, howev,er, WIth reference to 
retentIon to cleanlmess. When bulls are vaccmated It IS stated by the DIrector, the 
local Government Board Depot, Hendon, that" the lymph collected from the surface of 
the scrotum is of greater actiVIty than other lymph" and therefore thIS practICe m
creases the value of the lymph 

Care 01 the calves on arnval at the Depot.-Calves as a rule are obtamed from 
contractors who are not partICular where they get them and bemg sparmgly fed before
hand are apt to mdulge 10 the good food prOVIded for them at the mstltutes and many 
losses have occurred by the attendants gIvmg them too v,tuch fodder m theIr mangers 
Feedmg therefore is of great Importance durmg the stage of quarantme whIch IS usually 
five days to one week. This also aHows the aUlmal to overcome the effects of a Journey 
before heing submltted to the operatIOn of vaccination 

In England the condItIOn of calves at dlll'erent seasons of the year varies and has 
an appreClable effect on the quality of the lymph DurIng June and in the sprmg of 
the year thIS IS espeCIally notIceable when a dlstinctly superior qualIty of lymph IS 
obta.med and may be attrIbuted to the abundance of fresh fodder In Madras the 
condItIOn of the calves in the hot months is poor owmg to the 8carClty of fodder 

Post mortem e=mmatton.-No post mortems are held on Our cahes 10 Madras 
'At Hendon sinoe 1899-1909 the total number of calves moculated was 6,067, of these 47 
were at the post mortem found. to be tubercular, in 77 per cent of these the InfectIOn was 
lImited, 10 60 per cent. of cases to a. BIngle mesenterIc gland ~h!l calves in IndIa are 
less bahle to tubercle owmg to contmually bemg m the open aIr No post mortem IS 
held m Japan but the calves are subjected to the tuherculIn test In Cologne in 
Germany the calves are sb.ughtered a few mInutes hefore the pulp IS collected 

O"'g.nal lymph -The lymph used for inoculatmg calves ought to he the very 
strongest. The best stock lymph is derlvable by the oultIvation of small-pox VIrus 
through four to five calves and contInued WIthout admIXture (see experlmente by 
Colonel W. G. KIng, I:M S, rej!orted Ul Proceedmgs of the South IndIan Branch 
of the BritIsh Medlcal ASSOCIatIon, for Aprn 1891). At Gumdy each day one or more 
calves according to requirements, 18 vaccmated by dIrect InSertIOn trom selected vesICles 
on a c~lf prevlOusly vaccmated 10 a simllar fashIOn. The resultIng lymph may be called 
the <ttook seed lymph In Toluo the vaCCInated surfa.ce IS made smaller, • e, the 
proportlon to be moculated is three square centImetres for every four kIlogramme of the 
calf's weIght-the lymph to he used 18 mIXed WIth diluted glycerIne contaming 1 per 
cent carbolle acid nn the proportion of l' 4 In same German vaCCIne InstItutes 
rabb~ts are employed the lymph collected from four rabbIts usually furnishIng enough 
pulp to VaCCInate a 'calf For thIS purpose also lymph is frequently _ken from the 
arms of chlldren at the publIc statIOns--human lymph thus obtaIned IS mIxed WIth 
glyceTllle and water-four chIldren affordmg enough materIal for the vaccmation of a 
calf. 

u2 
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·Operatwn -The regIOn operated on 18 usually the calf's belly. In Hamburg the 
belly lS not vaccmated, only the permeum and the rlght sIde of the animal to Its should.r. 
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 
uSlng antIseptIcs whIlst others are content WIth soap and water and thorough cleanh
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 Inoculahon 

lnoculatwn -After removmg the cloth the prepared part IS scarIfied WIth a lancet 
and the lymph rubbed In WIth an alummIUm spatula or bv tho fingel'8. The mcislons 
are made en echelon from! to 1 inch apart. Colonel KIn~, 1M S., recommends 
that lymph from the stock calf should he introduced mto each hne carefully hy runnIng 
along It a paInter's flexlhle steel pallette knIfe mOIstened wlth lymph. 

If It be wished to inoculate a calf WIth lanoline vaccine any blood or serum OOZIng 
from the scarIficatIOns should he removed hy clean (stenhzed) hlottmg paper and the 
paste should then be carefully mserted by the rounded end of a thin spatula mto the 
entIre length of the lines whilst making them gape lIne bv lme; 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-llke fiap of skin 
made really contams a small portIOn of the paste, otherwIse the makmg of each punc
ture will SImply clean the lancet, leaving the paste <>n the sknr where it can have no 
effect; but for startmg stock for whICh lanohne va.ccine IS most valuable, punctures 
should be used by preference. (Colonel Kmg) 

After mserbon of the paste, the calf should be retamed on the table for at least 
half an hour to permIt of absorpbon. After the operatlOn the abdomen should be 
eOHred WIth a clean cloth or bandage which must not be bed too tIghtly. The calf IS 
prOVIded WIth a collar which prevents his licking the inoculated part or the stalls In 
the stable are so c.Qntracted as to prevent him domg j,hls. 

The depth of the BealificatIon Varies with the thIckness <>f the skm-the general 
rule IS to cut not so deep as to draw blood. If too large a quantIty of serIOUS flUld should 
cOlne out, It must be carefully WIped off with a piece of clean sterilIzed cloth and then 
the lymph rubbed over the scratches. 

Collect.on of the pulp.-The time at which the pulp is collected varies-in hot 
countrles and m hot weather the veSIcles rIpen more qUIckly. It may be put down as 
from 72 to 120 hours 

Removal of the vestcle for p .. lp.-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 gl18temng whIte aspect and showmg only the shghtest VISIble 
attempt at umbehfication as could be represented by a thin dark hne runmng down 
the centre of the veSIcles All veSIcles sbowmg any degree of opacIty or promment 
umbehficat,on WIth formatIon <>f crusts m the centre must be dIScarded. 

The tOIlet of the belly before collectmg and the methoa of preparatIOn of the pulp 
varIes m dIfferent pla.ces, but the general Idea IS the same, v'z, Its collectIon under 
scrupulous cleanlIness ThlS and the subsequent treatment of the pulp after removal 
IS deSCribed under method of collectmg tissue at each mshtubon 

The average amount of pulp collected per ammal varies greatly. 6--17 grammes m 
calves and m bulls from 16-40 grammes 

Glycerone lymph -The pulp when It 18 collected IS saturated WIth glycerme and 
water m proportIOns generally of from equal parts to 4 of glycerIne lind 1 <>f water, 
the resultmg emulSIOn tinall!y contammg 1 part of pulp to 3 or 4 of tbe glycerme 
and water mIxture. Very actIve lymph 18 further dIluted m some cases up to 1 m 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 unlforIUly actIve lympb IS m thIS 
.... ay produced, any less actlve lymph In the group becommg mcorporated WIth tbat 
whICh IS more acbve The whole IS placed m a sterIhsed tube WIth cork and kept .. t 
a temperature \Of 160 C., for one week It IS then placed in a cold storage. Tbe c<>ld 
storage 18 at a temperature of 200 below freezmg pomt. Lymph after two years In a 
cold storage gave 99 per cent success m England 

LANOLTh"E VACCINE. 

The pulp should be weIghed m the glass pan in whlch it was collected and at once 
be transferred to an agate mortar •• In thIS It should be carefully pulped until It IS 
Imposslble to dlstmgUlsh cne partlcle from another; on spreadlDg It out WIth the pest.le, 
It should be absolutely homogeneous. The careful and patient ejectIng of the process 
,. absolutely necessary 

Anhydrous lanoline (Benno Taffe and Darmstaeder, Martimkmfedle near Berlin) 
of absolute purlty and neutrahty should then b .. mIXed m the proportIOn of 1 of the 
'Veslcle pulp to 6 of lanolm!!. They should then be mIXed in a small glass m<>rlar by 
means of a pamter's steel fleXIble pallette knrle Th,S should be persevered m, tIll no 
~hade of doubt can reU/.ai!n that the pulp and the lan<>lme are completely and evenly 
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mIXed The process should be so complete, thai not a sIngle partIcle of any pulped 
matter should be VISIble In the lanolIne It IS no use attemptmg to remedy mIstakes 
as to complete pulpIng of the vesIcles by poundIng after the admIXture of lanolIne the 
pulpIng must be perfected before ItS addItIon (Colonel W. G. KIng, 1M S ) 

The greatest trouble eXIsts in maintaInIng the lymph at ItS highest effiCIency The 
condItIOn of the calves for one thIng; when fodder IS searce and theIr condItIOn not so 
good there IS deterIOration In the lymph AgaIn It IS said the passage of the VIrUS 
through a number of calves weakens the effectIve power of the lymph and finally th .. t 
anImal lymph contams a very small quantrty of the virus. Mr Umeno under lhe 
direction of Pro£. Kltasato clarms that the cause of calf lymph becommg non-effective 
was due to the wrong m&thod of moculatlon. He states as follows' _H The quantity 
of virus in ammallymph IS much greater than m humamzed lymph Unless therefore 
It IS dIluted before moculatlOn, the very eXIStence of superabundant vrrus WIll hInder 
Its growth The portion of the calf's body moculated should be small and the vacCIne 
must be carefully noul'lshed, otherWise ItS effective power WIll not be preserved." If 
therefore the lymph IS suffiCiently dlluted and moculated 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 

INOCULATION OF RABBIT 

The who-Ie SIde of a rabhlt IS shaved very carefully on account of the thInness of 
the rabbIt's skin The rabbIt IS held by an aSSIstant and WIth a wooden match the sur
face of the slun is rubbed over tll'i a shght erythema IS produced, the lymph from the 
stock is then rubbed over the surface With a spatula The vesicles mature m three to 
four days. The rabbit IS then killed, the skm stretched and the lymph removed 

PLATING OUT ON AGAR 

A platmum loopful of the lymph IS rolled up In a tube of agar and transferred to 
a Petrl dIsh The dIsh IS then placed In an Incubator at 37° C for 48 hours and for 
the rest of a week at room temperate. The colomes are then counted and search is 
made for any colony which may appear to be SUSpICIOUS As a rule no other colomes 
except those of Staphylococus albus and au'/'1,US are detected 

LYMPH INSTITUTE, TOKIO. 

Cawes are from two to four months old and are exammed by the tuberculin test. 
No post mortems are held after removal of pulp. 

Mebhod 01 tnoculatwn -The hair of the belly IS shaved, the parts are thoroughly 
dIsmfeLted WIth ~oap and alcohol, and the skm Wiped WIth sterlhzed cotton. The 
scanficatrous are made by a speCIal mstrument lnvented by Dr U meno ana over these 
cross scanficatlons are made With the same mstrument The lymph IS then rubbed over 
the scratches. The belly IS then covered WIth sterihzed cotton on whIch a cotton wadded 
cloth IS placed and the cawes led mto the stable. 

Method of collecttng ttssue.-The mflamed portion IS first moistened With sterIlIzed 
water, then washed WIth soap and 3 per cent carbohc aCid solutron r;ubbed WIth a p,ece 
of cotton and the mOisture carefully Wiped off With a p,ece of sterIlIzed cotton. Stand
mg on the left of the calf which has been placed on Its back the skin IS pressed from a 
lIttle behmd the row of the vaccmated portron With a stretcher m the left hand (an 
mverted T with '8 handle) whIle WIth a lymph collector shaped hke a broadened out 
Volkman's spoon m the right hand, the vesICles are scratched off from the hmder part 
towards the front Then the rows of vaccme vesICles thus s~raped off one by one are 
put m a dIsh Whe.l},.thls IS all finIshed, a mixture conslstmg of 10 parts of Iodoform 
and 90 parts charcoa£dust IS put over the wounds 

Mode 01 preparatton -The pulp thus obtamed IS weIghed and ground by Doering's 
lymph grmdmg mill When It IS suffiClently fround, the carbolIc aCld-glycenne IS 
mIXed WIth the vaccine In the proportion 0 4 to I, the result beIng five trmes 
dIluted lymph. A glass tube With a stop'per at the bottom IS used to rem!>ve the spume 
or froth. The spume IS eBSlliy removed by turnmg It m a centnfugal apparatus, when 
It Will come up on the sudace After removal of the spume the stopper IS taken off 
and the fluid collected When thiS IS done a perfect lymph IS produced It IS then put 
mto lymph tubes by a lymph sucker by agIle aSSIstants and sealeit at both ends The 
lymph sucker IS a glass tube having a rubber ball at one end and at the other a 
rubber stopper With a small hole m the centre, mto which a lympl! tube is Inserted in 
order to fill It With Ivmph The rubber ball has also a small hole which IS intended to 
regulate the passage of the air by the motion of a finger placed upon It 

A set of the instruments used at Tokio Calf Lymph Institute wul be shewn. 

L G B INSTITUTE, HEND!>N. 

Calves are obtamed from Ireland by contract, they are examIned on arrival in 
England hy a Vetermary Surgeon !>f the Agricultural Board f., any Infectious dIsease. 



130 ALL-INDIA SANITARY CONFERENCE. 

The tuberculiD test 18 apphed. The calves are between the agee of 3-4 1Il0nths-a month 
or two older m some cases. They are kept under observation for one week. After the 
operatlOn en antopey is made by a Veterinary Surgeon. The findmg of tubercle exel'udee 
the use of the lymph from that calf. 

MelJwd 01 ~noctWatvon.-The belly IS shaved, the amount of surface shaved vanes 
With the SlZll of calf and the amount of lymph which It may he expected to produce. 
Bull calves are preferred-the scrotum 18 most carefully shaved and IS a fertue source 
of the best calf lymph. 

TMlet -The shaved porbon IS most carefully washed with soap and water and then 
WIth sterilized water InoculatlOD IS performed With a lancet aud the lymph rubbed In 
With an aiumuuum spatula. The area moculated varies WltJr. the 8lze and conditIOn of 
the calf Calves are moculated on Fnday and pulp collected on Wednesday 

Method ,,' colkochllg.--The parts are well washed With soap and water and then well 
washed With sterilized water, stenlized cotton gauze 18 used for drymg the parts after 
washing A' sterulZed spoon which IS kept in alcohol IS used for scrapmg the vesicles--
the akm being kept tense by an asSistant durmg the operation. The resulting pulp is 
put III a sterulZed bottle and weIghed No dreSSing IS used after the operation. 

Met1wd of 1'.el'araholl.-The pulp 18 ground In the screw (Catalogue, Baird and 
Tatlock, p. 1235) With four parts of glycerine added makmg a 1-5 duutlon. Aftt>r 
thorough gnndmg the whole 18 pliaced m a tube fitted With a stenhzed cork and k~pt at 
a temperature of 15° C., for one week, after th18 IiIwe It IS placed m the cold etorage 

No carbolic aCid or disinfectants of any kmd are added to the lymph or used In the 
preparatIOn. It Ie found after a long period of research at the laboratories that the 
mlcro-orgaw.sms found in the lymph are those naturally present on the call's skin and 
can do no harm. On the contrary they are necessary and an experiment by Kelech 
would support thIS. He vaccmated one arm of a chud WIth an all1lCrOblC lymph and the 
other ann With ordmary lymph-the former produced a very uUlamed and mVIslble look
ing veSicle whereas the latter ran a very wId and ordInary course. In the cold storage 
the number of micros is enormously' reduced durmg the urst week, after thiS although 
they are reduced-It 18 to a very ID8lgmficant edent---the numbers usually remalnmg 
about the same in the c~ld storage. 

W A. JUSTICE, Cal'tatn, I.M.S. 
The 18t ':\'ollembel: 1911. 
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APPENDIX 20. 

CULTIVATION AND PRESERVATION OF COW-POX VACCINE AS PRACTISED 
AT THE KING INSTITUTE, GUINDY, MADRAS 

Cultovat-on ot thf!. V'7'US 

ThIs 18 carried out on calves whIch are bought from a contractor WIth whom there 
is however no definIte wrItten contract He brmgs, as a rule, abiibt 35 calves once a 
week and often a truck once a fortmght. HIS supply is most Irregular and cannot be 
depended on. ThIS IS a constant source of annety and has m the past led. to almost a 
total stoppage of the lBsue of vaccme. 

The calves on arrlvmg at the InstItute are placed In the reserve enclosure and glven, 
if possIble, 48 hours' rest. On many occaSlOns thIS IS not posslble and they are only 
gIven 12-18 hours' rest Before bemg taken over by the InstItute they are exammed 
for dIsease- and general sUltabllIty. In the old days when there '\Vere lOur contractors 
supplying calves, It was possible to p'lck and choose, thus all animals WIth severe tlck
bItes were rejected as well as the underSIzed and weaklmgs. Owmg to the shortage of 
calves and the constant demand for vaccine It IS ,now only pOSSIble to reJect the very 
sickly ammals. Those whlOh appear only slIghtly lndlsposed are kept a day' or two 
apart, and, If they pIck up, are accepted. The contractor is pald :&7-12-0 to :&8-4-0 per 
calf accor';hng to the sIze and cond,t,on of the animal. 

The evenmg before vaccmatIon, the requIred number of calves are shaved by two 
expert barbers who are supphed wlth the best procurable razors. The- calves are then 
transferred to the waltmg-shed and are va~cmated as follows ~-

The calf on being fixed to the table, the skirt of its abdomen lS thoroughly cleaned 
WIth water and carefully drled wlth a clean towel The scanficatlOns are 
made wlth a small lancet, the edge of whIch lS sharpened but not made 
too keen, so as to avold drawmg blood The cuts are made from 2 to 4 
m m. apart and from 6 to 6 c m long; they are always made in groups 
of three and m all from about 45 to 60 such groups Before makmg each 
cut the pomt of the lancet 'is dlpped In the seed vaccme-always glycerm
ated-,sO' that at the moment tbe cut is made the VlrUs is depOSited m' it, 
In calves Wltb very tbICk skms they should be 'made to gape so that the 
vaccme VIrus readily enters When the 'Whole are completed, It is custom' 
ary to go over each group again puttmg [n fresh' Vlru~. Three calf watch. 
men alwavs attend each vaccmator and one should be prOVIded mth a fan 
to keep oil' flies, and to help m rapldly drymg the cuts This IS lmportant 
for It is not adVIsable to keep an ammal long on the table DlslocatlOns 
and serious cramp havs over and agam occurred as' a result. The animal 
on bemg removed from the table 18 taken to the paste shed, and when the 
cuts are dry a clean bandage Iii attacbed to the abdomen. Prlor to th,S 
the tall should be fixed, and a collar placed round the neck, and the animal 
must not be allowed to he down. 

The calves are first Inspected 68 to 60 hours after vaccination, again at about qo 
hours and lastly at 96 hours or later. There are al'Ways three mspectlOns during the 
12 hours and frequently one at night, In thIS way tbe veslcles' 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 vaccmatIOn 
room and agam fixed to a table. The abdomen 1S thoroughly washed wlth water and 
drIed and before the veslcular matter is'removed, the scabs overly,.ng it are cut out WIth 
a lancet; washmg WIth warm water greatly faClhtates thIS The operator' then seats 
blmself before the calf and with tbe lancet rapldlr scrapes oil' the veslcular matter and 
places lt m a clean watch glass The whole 1S welghed and the welght recorded It lS 
then placed m a glass mortar or an agate mortar, and slowly and steadlly pulped, and 
!(,round up tlll on smearmg the substance over a clean part of the mortar, no partICulate 
matter i. sepn Th,s operatlOn lasts about balf an bour It IS then mthout any 
deSICoatlon thoroughly mIxed mth five t,mes Its weIght of pure anhydrous lanohne 
(Llebrelck's formula). Each pot of lanohne IS tested by the Chemical Asslstant to see 
whetber It IS aCId or neutral, the former are always rejected The conslstency oJtthe 
resultlng llllXture is that of a thick sauce, for mstance, magonnalse. 

The lanolmated vacCIne prepared durmg the day (7 to 8 A.H.) IS next taken to the 
loadlQg room and paoked mto clean glass Jars whlch are labelled and stored mICe. 
Evenness 111 the qUallty of the vacome lS secured by mlXlng the veslcular matter from. 
a number of calves. ' 
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In rotation the vaccine whlch is stored In Ice IS loaded Into tin collapsible toheg 
holdIng from 5-150 cases, the nozzles and shoulders of these tuhes prevIous to fillmg 
havul.g been dIpped ID melted paraffin to render them airtight. The tubes are filled \'y 
hand from the bottom by means 01 an ordInary silver probe, care bemg taken that th .. 
vacCIne IS cleanly pushed down to the screw nIpple and shoulder of the tube so tbat 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 :Battened out and beut oVl'r 
several tImes to occlude the opemng. ApprOXimately 27 mllhgrammes of the mIXture 
IS allowed for each case. 

In all the process of preparation, cleanhness rather than antiseptIc and aseptIc pre
cautIOns are aImed at. It IS not claImed for the vaccine that It 18 free of orgnDlsms, 
these have, however, been examlDed several tunes and found to be only the skID 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. 
(2) DIfficulty of mamtaIDlng the strain owmg to the temperature and the waut 

of an effiCIent cold store. 

WIth regard to (1) It has already been pomted out the snpply of calves is always a 
cause of anxIety, and OWIng to the shortage It IS lWposslble 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 
ones that are used. Further, even a short stay In the InstItute where there IS no grazing 
does not =prove the condItion of even the best calves and the weaklIngs become weaker. 
}'rom long experIence It has been found that to keep & large reserve of calves at the 
InstItute IS courtIng dIsaster, and thIS should not be allowed under any Circumstances. 
Such senous dIseases as foot and mouth dIsease, PIroplasmOSIS, and fatal and rapId form 
of dlarrhrea probably due to Bovme COCCIdIOSIS can only be aVOIded by keepmg the 
reserve down, never lettIng it exceed 100 or thereabouts. Outbreaks of these dISeases 
have occurred m the past and they have dISorganIsed the work. 

WIth regard to (2) It IS hardly necessary to pomt out that in order to carry out the 
cultIvation ot cow-pOX vaCCIne It 18 of the first Importance to have good workmg straIn, 
a straIn WhICh gives equable results under all condItIOns. Such a straIn has not yet 
been found and th,S is therefore the most dlSappomting part of the whole work. Colonel 
lUng strongly advocated keepmg speCIal calves for stock purposes. From experIence of 
the last five years th18 has been found to be qUlte ImpractlCable. In the first place good 
calves cannot be procured; secondly, after a most careful tnal of Colonel KIng's methods 
m 1909, It was abandoned for the simple reason that no better results were obtamed by 
adoptmg It. Stock calves were selected and fed on speCIal food, and vaccmated by the 
smgle flap method so strongly advocated by Colonel Kmg. The veSIcles obtained 10 

th,S way were 10 no way better than those seen on calves vaccmated by the three hue 
method descrIbed above It was not practICable as the yield per calf 18 small and lD 
order to keep up the reserve of vaCClDe, the turnover must be a steady one, 80 that JU 

order to keep pace With the output many calves had to be used for stock; thIS is a pnre 
waste SlDce then the straIn lB maIntaIned by watchmg the calves vacclDated each day 
and selectmg the best veSIcles and makmg It lDto glxcerme paste and stormg It for short 
perIods mIce, there belDg no cold store at the InstItute. 

Here agam owing to the temperature and the hot dry winds every stralD ultimately 
detenorates and no way has yet been found which WIll enhance Its Virulence. Donkeys, 
sheep, rabHlts, gumea pIgS have been vacCinated and the veSIcular matter as well as that 
from chIldren shOWing good cow-pox vesIcles have been nsed. StraIns have been ob
tamed from England, the Contment of Europe, the Vaccme InstItute, Belgaum and 
Bangalore and also from Burma, but the result IS always the same, a steady deterIora
tIon. Under snch condItIons and coupled WIth the fact that the vacctne 18 often care
lessly used by the vaccmators, good results can hardly be expected 

Lastly, mstead of a reserve of calves, a reserve of lanoJinated vaCClDe IS always kept; 
It IS stored lD Ice lD large Ice chests This reserve IS suffiClent for one month to two 
months, and when calves are plentIful, enough for three months has been kept. It is 
ImperatlVe to have th18 reserve to fall back on when calves cannot be got. It can be 
read'ly understood that, kept m thIS way, the temperature cannot be DlBmtalned con
stantly low, but ,t 18 hoped when ~he cold etorage InstallatIOn 18 ready and In workIllg 
order to keep the reserve m a properly msulated condItion 

XING INSTITUTE, GUINDYj 

The 26th Octob~r 1911. 

W. S. PATTON, :&LB., Captam, I.M.S., 
Actll1l!l DfIt'ector. 
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APPENDIX 21. 

TUBERCULOSIS. 

In invitmg 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 m towns and Cities than In suburbs and Villages Indian females from their 
pecuhar habits and social customs suffer twice as much as males. I have based my 
paper prmCipally upon the result of my own personal observatIOns As most of the 
facts are commonplace thmgs and do not form Important subjects for diSCUSSion by thiS' 
learned body, I had better not take up the tune of the conference by consldermg them 
here. I would Simply soliCit your valuaqle OplruOns on pOints which affect the mterest 
of Government and the people ahke. Takmg mto consideration the 8lte of Calcutta and 
Its surroundmgs one would be naturally tempted to know whether m the opmion of thiS 
conference the City !Itself offers faCUlty to the dlssemmatlon of TuberculosIs and whether 
It does not reqUire radical structural changes to make It healthy. It IS an admltte,l f lOt 
that Tuberculosis spreads through overcrowding, and prevention of overcrowdmg IS the 
essence of town-plannmg The dust of the streets of Calcutta is Impregnated with the 
germs of PhthiSIS and when wafted by the wmd gets access mto the systems Ilf t~., 
people through their respiratory tract. In preventmg the spread of the disease thiS 
conference should, If posslble,_ deVise means to admit more pure air by preventlUg the 
growth of lofty houses m total alsregard to the Width of the streets and the construc
tion of rooms despite the elementary rules of the laws of health ThiS would be easuy 
done by changmg or modlfymg the existmg bUlldmg regulations ,and brmgmg the 
Improvement scheme into operatIOn. Men who understand sanitat,on should only be 
entrusted WIth tbe wOl'k I would respectfully urge thIS conference to conSIder the 
desIrabihty of estabhshmg a separate hospItal for the treatment of Phth,s,s and other' 
tubercular dIseases. At present, as I have said m 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 removmg the evIl The propriety of bUlld
mg SUitable houses and huts for the poor workmg classes of people may be thoroughly 
d,scussed, The Importance of personal and domestic hygiene should be impressed u'Pon 
the mmds of the people by mtroducing pnnClples of hygiene lUto the curriculum of studV 
of their younger generation These are the pomts whICh I thmk and I beheve Justly 
entitle me to court diSCUSSion on the subject. 

THE SPREAD OF TUBERC't;LOSIS IN CALCUTTA 

No preamble is necessary to mtroduce TuberculosIS as 11 fit subject for d,SCUSSion 
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 pushmg Its way 
through the crowded streets and lanes of the populous city of Calcutta and. no step hes 
yet been taken to resist Its course. In spite of all care to improve Its saUitatIon and m 
spite of all our endeavours to Improve the health of Its people, we have hopelessly failed 
to stamp out TuberculOSIS W Ithm the last twenty years it has taken a firm hold on 
Calcutta and from the rate at which It has been spreadmg It IS no exaggeratIOn to sav 
that at no distant date It Will be a very serious problem The toll wlnch Calcutta and 
Its suburbs annually pay to the assessor of death on th,s head IS Simply appalhng We 
may grudge to pay a penny over the fixed mUUlClpal rates to the assessor of the corpora
tion for carrymg out certain Impor~nt Improvements, and we may mOVe heaven and 
earth to rescue us from the oppression, but we are offering no Opposli;lon to the demands 
of the ruthless assessor of TuberculOSIS. ThiS mactlon IS detrimental to the mterests of 
Government and to the well-being of the Olty Itself I regret that for want of an 
acourate system of the registration of the causes of death I cannot give here an exact 
figure of deaths from TuberculOSIS and Its various forms, hut roughly speaking nearly 
one-eIghth of the total number of deaths in Calcutta IS due to thiS caUSe From the 
l'8cords of the Calcutta Corporation and more espeCIally from the report of Doctor 
Pearse, we find that the dIsease has already spread all over the town and has not even 
s'Pared the quarters In whIch dwell the most intelligent and wealthy classes of its people 
The dIsease has got a peoullar hkmg for the softer sex and as for men it always prefers 
for it!! vlctlms those who are most useful members of their faImhes, to those who are 
worn out by age and inJiruuty Unlike cholera it selects for attack Mahomed8ll8 more 
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tban Hindus and Christians. In tbe absence of any SpeCial arrangement for ascertain
ing the predommance of one vanety of TuherculoslS over another It IS drllicult for a 
medIcal man to make an tmpresslon upon the pubhc as to the magrutude of the eVIl done 
to them by the germs of TuberculosIs. Intelligent and faIrly educated classes of veople 
are thoroughly acquamted .... Ith the cbaractenstac features of Pulmonary PhthisIS and 
Its penhclOus e.ll'eets upon Its VIctlms; but they are qUIte Ignorant of the danger tbey 
themselves Incur by allowlDg a phthiSical patient to hve In thell midst, who by hiS 
each breath contammates the all' whICh 18 breathed by hiS frIends. It III 

not for me to tell anything to thur conference as to the hfe hiStory of the 
specific baclili, nor IS It necessary for me. to. speak on theIr eHects 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 mto the lungs and thiS I do for the non-professIonal gentlemen who are interested 
in tile study 4){ Tnberculc.sls. The germ enters into the system through the respIratory 
tract, It IS generally mhaled with the dust when wafted by the wmd. To a strong peraon 
of considerable resIstIng power It 18 absolutely powerless. It callnot grow on a mucous 
surface unless It finds a foothold in some breach m the tissue weakened by prevIous 
illness, congestIon Or mflammatlon. But when absorbed with the dust of the aIr and 
lodged m the respIratory tract of a weak person WIth t18SUes soft enough for the germ 
to penetrate mto, it then slowly makes Its way, mto the most delicate structures of tbe 
lung cells Every case of consumption 18 a bronchitis at the beginning, and If we can 
~Ive the Bu.ll'erer a good supply of pure air we can save him from Pulmonary Phth1S18: 
If otherwrse, we simply hasten his destructIon. It 18, I beheve, not unknown to the 
fallly educated class of our countrymen that Phtbi81s, when it secures a foothold lU 
a bIg fawly, attacks one member after another untt! the 8urvivors qUIt the place and 
retlre to a hilI station where the ahr 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 d18ease, but alas I habit IS second nature and unless we cad alter it by leglslatare 
and education there 18 no llnmed,ate prospect of stoPPIng It. One drop of sputum 
contains a oountle.ss number of the mIcrobes, which under favourable conditions retalU 
their VItalIty for a con81derable length of tune. Doctor Pearse, who has profitably 
utthsed hut tame 1U mvestagating the cIrcumstances connected with the lUcldence of 
Pulmonary Phth1819 in Calcutta, gtves the death rates dUrIng 1905 from wbich we find 
that It was the highest-

Amongst men ill Ward no. 4 
Amongst femal .. in Ward no. 14 
Amongst lIlohomodan. tD Ward no • 
Amongst HlDdua m Ward no. Ii . 
Amongst lhndu male. ill Ward no. 1 
Amongst female. 111 Ward no. U • 
Amongst Mobomodon m.JOBln W.rd no. 14 
Amongst lIlahomod ... femal .. In W.rd no & 
Amongst lI1-ahomedan fomal .. UI Ward DO. 4 

(2'5 per tho1UlllDd ) 
(60 " ) 
(;;0 .. ) 
197 " ) 
(22.. ) 
«(8.. ) 

(12B .. 
·3l1 .. i 
(7& .. 

The collectIOn of figures for SIXteen years on tbe death-rate from Tnberculosis 18 
gIven below.-

1876 4M' 
1817 361 
1818 811S 
1879 299 
1~80 4U 
1881 48) 
1~ ~I 
1889 6411 
1884 626 
1886 616 
1886 636 
1887 488 
1888 672 
1889 686 
1~~ 748 
1891 72IJ , 

I do. not thmk It would be of IIny value m collectmg the records of the number of 
deaths from tuberculous diseases for a further penod of twenty years, for they are all 
given in the munICIpal admllllStration reports· To conV!DC& the pubhc about the 
steady progress of thIs terrIble d18temper I mclude furthar records of four years whIch 
show the onward progress of TuherculoS18.-

1001 1,06' 
1908 1.360 
1908 • l,68O 
1904 • 1,608 

Smoe the advent of the new century, Tuberculosis in Its vana1l8 forms is regularly 
progreasmg )n Calcutta and the numbe.r of deaths from PhthlB1& amongst the females 
predommate& ovar the death-rate amongst members of th,e OJ'l'081te sex, ~ is shown Ul 
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the corporation report of 'the Healt4 Offic,\!, in deahng WJth !the "health 1>f :Warda nos 5, 
8, 10, 14, 19 and 20. Men hving m Ward.no. 4 are eSpilClally 11ahle to dlSeases of the 
respltatoIty tract and PhtWS18 awne carries oil' a ,good number of them It 18 for thIS 
conference to ,decide what steps are to be taken to arrest Its .further development, but 
before I ask the learned members ·to ,advlSe Government ,and other munIcIpal bodIes on 
th18 pomt, I must,place before them the factors, ",wch to my D\md seem to play an actIve 
.part m ,the ,d!ssemmauon of the .d,sease. I ha.ve arranged .these under several heads, 
WIth 0; 'few general ,observations npon each of them. 

. 1Ihe 'nt6 uf 'Calcutta·anil eta d •• .alkantages.-The site Df Calcutta is a dead flat WIth 
a shght Inahnafuon to ,the east and as suoh .. t does not ,allow effiCIent fl.ushing of its 
llnderground drtunage exoept,durmg the ~ams. The drainage system 18 not suffiCIently 
ventIlated. The draroage"s oontnved for the c&rmage of sewage and !ram water The 
pIpes percolate snd the'sewers leak Of the two princlpal defects, the 'one contammates 
<the 8011, the other 'the all'. ThIS is la factor which lowers:the TeB18tmg power of the 
'people. The SOIl 'on whIch the Olty stands is a receut allu'Vlium The level of the sub
soIl water durIng the rams somemmes 'rISes 'to .ts ground tlevel. The BOll is therefore 
da.mp and as such favourahle for the growth of d18ease germs. Most of the streets, 
iroads and lanes m .the northern d,vlS,on 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 Bi'ructural defects of the city, the utility of the germicIdal power of the sun
lIght IS lost to the people. 

tRe.u16'flts of CaZootta -Calcutta is inhalnted by vanous commumhes of people, 
each.clol8s separated from the other, by Its pecuhar habIts, custom&, :CItes, and mode of 
hvmg .All these condttIOns have theIr relatwe value m increastng or reduclI\g the>!' 
susceptlbIlity to d,seases. Much has been ,done by the CorporatIOn ,of Calcut~a to llU

'prove the sanItary condItIOn of ,the City; but more still remains io be done. There are 
other structural ,defects Df the town .whlch will contmue to be '8 menace to health and a 
reproach to -the sanitary authorthes. BesIdes these ,structural .evUs ,o1 £he town theps 
are other auxthary defects, whICh, If allowed to .remam m Calcutta, will act.as 80 many 
factors of the dIseases of ,the ,respiratory o:\'gans, amongst whIch PhthlSls OCCUpIes a pro
lDment place. The e:li!lstence of mIlls and factones amIdst the residential quarters IS an 
,evIl of <liO small magnitude. The cause of the increased .number of deaths from PhthISIS 
in Ward no. 4 IS attrIbutable to this source. 'I Illlght mentIon .that the smoke nUIsance 
In Calcutta 18 daIlv mcreasmg. Every evemng 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 gudle or belt, whatever you may be ;pleased to 
call It, begw to expand and converts Itself into a regular canopy or shamiana, &/I 11 
mtended to guard agamst the aecess "Of pure Bll'. Th,S -canopy IS made 'up of smoke. 
presumably emanlltmg from the chimneys llf -mills 'Bnd irom furna6es -of blacksmIths' 
shops, etc. "The smoke IS not merely the product 'Of ,combnstIon of coal or fuel, but 
contalUs other deleterious substances also. which -have'theil"pel'DICIOUB effect upon the 
system of man and beast. The smoke does -not possess any'sntl1!eptm property; 'but It i. 
an evil which should be forthWIth -removed 'It penetrates 'lito 'the air passages and 
lung cells and rendeps them susceptIble to the .lDfluenee of ",UIOUS kinds ,of organIc 
diseases. ChroUlc BronchItIS, Phth,sis 'and other IhBeases <are bequently <Seen ,amongst 
the people who lIve in ·the neIghbourhood of mills Soot Iltm 'be Been in the pocket 
handkerchiefs after thev have been used. The vltllhle mi4t IS nothmg' ,else than partI
cles of foreign matters floatmg in the aIr and these partIcles chiefly consillt of dust and 
smoke, horse refuse, ammonia and germs 1)f -varIOUB kinds. It ill necessary ,for me to 
explain how it all'ects health A man breathmg lIure air obtains as he requires 2,164 
grains of oxygen per hour, whIlst Bn mdlvldual breathmg bad 'au gets about ,2,000 
grains, the deficit is replaced by pernicious matters. If the air IS loaded with impuri
bes, the lun!l'S get clogged and their power of absorbing oxygen that is present in the all' 
IS dimlUlshed 

'Factor, 01 Tuber-oolos .. created by the peo-,le themsel'lle,.-We now eome to conSIder 
the factors whICh have been created by the people themselves and for .... hlOh they alone 
are to blame The erectIon of houses in total disregaTd of the fundamental rules of 
hygIene; the collectiollo of refuse inside .of the courtyard; ~lose proximio/ of bed 
rooms to pnvies; keeplll.g the gullIes and PIts choked up WIth debll8 of orgaUlc matter; 
throwing excreta of infants and invahds mto the already chocked up pIts; Bplttmg 
recklessly everywheTe and in every part of the house, are thmgs whIch are detrimental 
to the interest of health and favourable for the d'lBsemmahon of TuberculOSlS. I have 
often tried but failed to mduce people to ~lieV8 that there 18 much rISk in collecting 
refuse maide the house. 

O1Iercro1Ddmg.-Of all the known factors condUCIve to the spread of .Tubercnlosis, 
none IS so potent 88 overcrowd'mg. We have got our own rules for the butldmg of new 
houses we have our own bye·laws to govern their height; but, to our,shame be it saId. 
we ha..:e none to ngulate the dImension of rooms accordmg to the number of their occu
pants. Neither have we got any olause regulabn~ thO! Sl;Ie of openings for '!8ntIlahon 
in relation to the me of rooUlS, nor the height of wmdowa m relatIon to the height of the 
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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 mJiuence upon health. 

It must be clearly understood that a good room in a commodlouB house has Ita value 
upon the health of ita occupants. It hkll been stated before that Moslem women are more 
susceptible to TuberculOSIS than their men and the reason of thiS is that their pltrdah 
system depnves them of the privilege of enJoYIng fresh air and keeps them con.tautly 
"ooped up In a room along With theU" children, whose number 18 sometimes very great. 
1f a record of the standard of health of the mruates of overcrowded houses be kept It 
would invariably show that It 18 much below par, although the Inma.tes may be ~ell 
fed and clad. Oongested rooms and diseases of the lungs are hnked together. The 
lDCI'eased rate of mortality lD Ward no 5 IS chleHy, If not wholly, due to the construo
tlOn of Its bUlldmgs ,The houses are lofty and thell' height generally exceeds fOltr 
times the Width of the street. Being bUilt back to back they do not admit free ventlla. 
tlOn. I have often seen and can easuy demonstrate by example that the vitIated a.lr of 
an 11I·ventilated house apart from Ita deleterious effect upon the health of Ita inmates 
has got a demoraliSIng effect upon their character. 

Besides hvmg m congested rooms Mahomedans have certain customs which favour 
the spread of TuberculosIs amongst them They dIne together and even confirmed 
phthlBlcal patlenta are allowed to partake of food from the same dish. You can estl. 
mate the amount of danger that ema.nates from thlB awkward practIce. In Wa,d no. Ii 
most of the houses are old, rickety, and damp, and are inhabited by colonies of people 
who have migrated mto 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 01 10' x 8' x 1(}f is made to accommodate from two to eight mmates; half 
the floor space 18 taken up by hrmture. People give better attentIon to the decoration 
of the room than to their own comfort A brIef descnptIon of a room occupied by a 
consumptIve gentleman of means and posItion lD life may not be wholly out of place 
The dimenSIons of hiS room were 10' x 8' X 10' With two windows and a door The walls 
were pamted with water colour, the cormces, ceulngs and cornera were fantastically 
pamted With rich colours. More than two dozen pictures hung m rows on the walls. 
Su: to nine lanterns were placed ID the room A keroslDe lamp with a chimney remalD' 
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 W'.tth a mlDIsture charpoy under. 
neath Just over the wooden chest hung the frocks and 80'1"l'Oe8 of the houseWife. The 
gentleman had SIX chIldren. This IS the pattern of foom and decoration usually used 
by )farwari 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 dltrlDg the day, utensils a.re kept lD one portion of 
the room. My fnend MaJor Dyson, the late Sanitary CommISSIoner of Bengal, whilst 
mspectIng plague.strlcken houses came across one,-a room whose dImenSIons were 
12' x 111' x 10' and which had two doors and one wlndow,-m which there were nine 
mmates, 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 ita numbel' 
of mmates IS something horrible hke that of the Black Hole of Calcutta People dread 
the admISSion of fresh all' dunng the mght, carefull'l closmg Windows and door, and 
they never forget to plug the small openmgs cause by broken panels of doors and 
wmdows with rugs and cotton. Those who have adVIsed them to give up thiS suiCidal 
practice of preventlDg access of air have Incurred the censure of these foolIsh people. 
So far I nave spoken about the causative factors of the disease. I would now shortly 
bnng to your notice the part played by foodstuffs In propagatulg and d18seminatmg 
TuberculOSIS Of all food·stuffs supplied to the people of the CIty, none is charged eo 
much With mtroducmg Tuberculos18 mto the~r familIes as mIlk, and I Will confine my 
remarks to It aloDe 

Milk which 18 eseentIally necessary fo~ the support of man lD all atages of hfe has 
become so dear that people of lImited mellns can ill afford to buy' It. Only tho88 who 
have moderate mea!1s Clln do ao, In Calcqtta the bulk of the mIlk supply comes from 
Villages outside the JurisdICtIOn .bf the corporatIon and Ita quahty can never be guara~· 
teed. It IS often contaminated wIth germs of dl8ease. That muk bnngs TuberculOSIS 
IS a settled fact and no argument 18 necessary_ to establl8h It. There 18 no speCial 
arran~ement for lsolatmg a tubercular cow from the herd and the qualIty of mIlk 18 

only Judged by the lactometer In the laboratory of the corpo~atIOli the analyst con· 
ducts bacterIOlOgical exammatlO1!8, and prosecutes the vendors .. ho deal In contammat
ed mIlk. FInes and prosecutIons have no deterrent, effect upon the o1fenders. The law 
1& on thllll' mde If the vendor chooses to evade punIShment he can easily do so by 
attachmg to a doubtful sample a label With the words" mIxed milk" wrItten in Enghsh. 
The danger arlsmg from thiS soltrce can be better Imagined than descnbed. The lDtelh· 
gent class of people say that bOlllUg 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 lD Ita unboued state? And the number of such ,PCTsons IS not small. 
){IU<; before It 18 boIled and put into the can 18 kept for some tllne ID a bowl where ful/4 
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have free access and these carry the germs of Tuberculo81s from the u:o.boiled mllk .0 
other foodstuffs kept ready for use. LeaV1;ng out of the questlOn the care of a cow 
w.th d18ease of the udder supposed to be due to tubercular bacillus, the m.lker hImself 
may suffer from Tuberculos.s In a, b.g darry farm cons.stmg of 150 cows w.th a 
pretty large estabhshment and under competent superv.slOn, out of SIX m.lkers one w~s 
found to be suffermg from Phthl81s. We see every day In Calcutta that m the trans.t 
of m.lk from the dames to the stall the dealers Invar.ably place straws In the recepta
cles to prevent splashmg and m these receptacles float hundreds of dead fhes and h'l'e 
fhes swarm over them Vendors who sell prepared foodstuffs may suffer from Phth18is 
and contammate them It has often been found that a consumpt.ve pat.ent after par
takIng of half the contents of a cup of sago or sooJee passes It to the httle folks who flock 
round h.m It mIght be mCIdentally ment.oned that agr.cultur.sts, who spend theIr 
days and mghts In open fields, are less hable to Phth,s.s. Tubercular d.seases of bones, 
glands, k.dneys, per.toneum and intestmes are almost unknown to them. 

I would now hasten to cons.der the means by wh.ch we can arrest the d.ssemma
tlOn of Tuberculos.s and ultImately stamp .t out altogether from our c.ty. Nothmg 
would answer our purpose better than to rad.cally remove the structural defects of the 
c.ty, and thIS we could not pOSSIbly do better than by openmg out broad streets, by 
demohshlllg old rIckety- houses, by changmg the eXIstmg regulatIOns for the erectIOn 
of new houses, and so brmgmg them m conformIty WIth the rules of hyg.Iene. It 18 also 
deSIrable that the rooms should be made accordlllg to the number of mmates they are 
mtended to accommodate, that the SIze and number of wmdows should be determmed 
by the dunenslon of the rooms whose mmImum he.ght should be 13 feet It lS al.o 
!lecessary to see that suffic.ent space be left on all sldes of the house to ensure free ven
tIlailon. The erection of houses and the materIals used In constructmg them should be 
frequently exammed b'l ,rehable experts and the arrangement of dramage and sew~rage 
be left in the hands 0 samtary experts SpeCIal arrangement should be made for the 
better housmg of the poor mdustrlOus classes, on whose health depends the well-bemg of 
a Clty. The present method of reCI81mIng bustee IS bad and the process of clearmg out 
bustee wlthout makmg prov18Ion for the ousted people IS wrong In prmCIple Closed 
huts harbour i'uberculos.s and thelr mmates are soon affected by.t It 18 hardly 
necessary to say that these bustee people form the bulk of the memal establtshment of 
respectable houses and If any of the memals contract tubercular dlsease, there IS every 
hkehhood of the germ bemg carrled to the mmates of the house they serve m When 
plague broke out m Ward no 6 the questIOn of cleansmg the bustees was pushed for
ward by the commIssioners, but beyond makmg some spasmodlc efforts durmg panic, 
nothmg of a rad.oal nature was done The hme has come when further delay m carry
lUg out the Improvement work wIll be detrImental to the mterests of the people and the 
c.ty they hve m. ObjectIons Will be ralsed by wealthy class of men whose mterest Will 
be affected, bu~ prIvate oonvemence must gIve way to pubhc good. We have reason to 
hape that w.th the opemng out of broad streets Bnd demohtlOn of houses n:o.fit for 
human habltatIon and the removal of overcrowdm~ further spread of TuberculOSIS 
wlll be arrested The .mportance of a separate hospltal for the treatment of Pulmon
ary Phth,S,S and other tubercular diseases can never be over-rated The ldea of treat
lUg these cases along With other d.seases IS ltself bad. It IS unwise and culpable to 
e se the other mmates of a pubhc charItable hospItal to the mfluence of thls terrIble 
dJ! der of the human frame. It.s h.gh tIme to thmk of a separate hospital, the 
:tIt .ber of tubercular cases is fast multiplymg alld the questlon of erectIOn of a SUItable 

spital for the receptIon of phthIsical patIents has become imperative But where are 
the funds to oome from P We cannot reasonably ask Government to take the burden of 
expense on lts own shoulders We want the hearty co-operatlon of all intelligent and 
well-to-do classes of people to create a SUItable fund bl" raismg subscnptions from 
amongst themselves to gIve lmmedIate effect to th,S most laudable scheme The msti
tutlOn must be large enough to accommodate at least five hundred pat.ents and It should 
stand on- a suitable Slte There ought to be a sanatonum for the benefit of the mIddle 
class of people, who for want of means cannot eas.ly go to a hIll statIon, or to Purl, so 
that they may der.ve the benefit of change and open aIr treatment WhICh is 01 great 
value to patlents suffermg from the inclplent stage of PhthIS.S There was a proposal 
to th.s effect and a commIttee was appointed; but why It dId not develop further nobody 

'ows. At the mstance of Maharaj Dhual of Burdwan a scheme was framed. a SUIt
ab BIte was seled-ed, and plans and estImates of bUlldmgs were made out The Idea 
was, however, finally abandoned The questIon, may, if poss.ble, be re-opened and steps 
takp to ad vance 1 t. 

or thpse reasons I trust that local Governments wlll take steps to alter the existmg 
laws elatmg to the bUIldmg of residentIal houses and the sale of adulterated foodstuffs 
and t put a stop to the practIoe of splttIng on the streets by making It penal under the 
N u \Sa 18 Aot. 

KAlLAS CRUNDER BOSE, C.l E., L.M.3. 
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APPENDIX 22. 

EPIDEMIO DROPSY. 

In invitmg discussion on this humble paper of mine, I might with your permlS810n 
mentIOn that the recent outbreak of .Epidemic Dropsy In and around Calcutta has gIveD 
an Ilnp~tuB to the minds of professIOnal men to work out Its causative 1actors and 
thus to prOVide themselves WIth means to ward off its further inroads In my short paper 
I have tried to refer 1ll one pilUle to the vanous hypotheses and their relative value 
in the. causation of the disease In wscuS8mg the paper I need only place before you 
the pOints Which tend to show that the conolu810ns hitherto arrived at are not suffiCient 
and further investigatiOns are necessary to .elUCidate the truth. I do n..t like ·to tak; 
up your valuable time by dlSCUSSlllg questions which relate to the nomenclature ~f the 
disease, for they are at present Illvolved m complicatiOns but It is reasonably hoped 
howevpr, as I have said m my paper, that sooner or late: the questIon WIll be finally 
settled, and theotwo diseases, EpidemiC Dropsy and Ben Berl, Will he included under one 
head. A.ttempts have been made to bring It under the heads of exanthemata, malarious 
fever, angeoneurotlC Oldema and other dlBeaees. It has also been suggested that the 
dIsease IS due to a pecnhar condition of the nerves produced by the consumption of 
pohshed nce deVOid of Its phosphorous element. The reasons 'for our not bemg able to 
adopt the views of the wotkers have 'been given in my paper. To finally settle the dis
pute on thiS pOint 01 nOlOenclature 111 my apology for lllvitmg further dlSousslons. Re
gardmg the etiology of the dlSease the learned wOl'kers hove not yet been able to de<!lde 
the pOInt. Of all arguments urged in faTOur of the theory that loodstulis play a con
Siderable part m the production of Epldemlo Drop.~, 'none has been threshed out With 
so much force as the plea of consumption of pohshea or decorticated rice J'llIsed by Dr. 
Craig, the learned Speclal11lt appointed by Government 'to Investigate the cause of the 
disease The value of the rice theory 18 greatly depreciated if not altogether lost by the 
fact of D,.. 'Cralg's not 'bemg able to give us a eomylete hat of articles whloh form the 
food of -the lIndlans. Th" allegations of the immunity of the Marwarls from the dlBease 
IS not cornet. They bad)y <t!Iuffered from the dISease durmg the epulemlC of 188B. In 
discussin'gl'the'theory of mustard'oli as a ll8usative factor of tbe diSease I might mention 
that thlf remarkable comcidence'ctf the d18contInuanee 'of the ·ou and improvement of 
symptoms should be taken roto conSideratIOn. To deCide the question of the disease 
being of microbiC origin requires further research on the'llubject, and .I do not wish to 
court discusslOn on thiS head but crave 'permlssion'to melltlOn that a medmal gentleman, 
who, whilst operating upon a/abent suffering from EpidemiC Dropsy, lnflCulated himself 
by punctunng hlS finger an . contl.'acted 'the disease. 'I 'WllUld now .beg to dlBOUIIII the 
question of the disease helllg due to'lIhanges'lll the'chll1'allter of the 8011 preduced by the 
meteorologICal phenomena attellde\l with heQvy rautfall. I submlt thiS argument Oil 
the baSIS of fact mentIoned ill my paper. 1 '3lsG submit 'for the consideration of tbis learn
ed conference that the disease has its own cycle whicbrllomes once #/Very ten .years, and 
this f[ think ana I bebeve I [have Been able io'prove bV rfacts given 'm Imy notes. I do 
not like to encroach upon your iime tby 1.l'alsmg rpomte !Which hav.e been thoroughly, 
discussed elsewhere. 

Eyulemic Drops'lL "" Ben Ben. 

In spite of the masslve bterature .on the 'subject of so-called Epidemic Dropsy, 
there 18 .tlll .some:reqm left for further discussion on the nosological and etiolo8"caJ 
aspects -of the <ilSeafle. !.rJIe profession ana the publIc are alike Illterested in the findrog 
out of the eauBatIve .:faetors·of Epidenuc DrOpsy, which, when it breaks out m an 

'ep,dewCl form; not only ediauste"the health .and wealth of the ~fferers, ~ut permanently 
makes them ,in~hds. :rne Dew distemper, stnctly .peakmg, IS,an evil of the State, 
Slllce It seriously tells 'lJpon its r~lU'C8B; a large nlllDber of ,its mmtstenal ollicers ent.;r 
into the Sick h.t, the owage-earnmg capacity of the mdustrious classes of lts people IS 
reduced to a material ~xtent aud poverty stares them in the face. We cannot deflmtely 
say when the d18ease first paId its visit to Calcutta, far the anCient records of Govern
ment hospItals and the reports of the Health Officer are sIlent upon this point. I~ J!I 
also difficult to ascertain whether it first mvaded the metropolIS t1l the BntIsh Ind18D 
EmpIre and then spread mto the suburbs, or If it migrated roto Calcutta from otber 
centres 4f the .country. We do not know whether before the year 1877 our predeceesora 
used to retom these diSeases under the heads of Morbus Bright, Marbu, Cord18, or 
general anasuea. To Dr. No1'man Chevers is, however, due the credit of tim dUferentl
ating the d_ from the group of dropsical dl8eB8eS which abounded in Calcutta, but 
the honour of throWUlg add,tIOnal I1ght on the subject was r~ed. for Colonel Kenlleth 
McLeod .,.hl> in the year 1888 came forward to hft up the veil whICh had h,therto eon
realed the foe from our SIght and thus caused an impetus which has since stirred up the 
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mewcsJ prof_ron to strlve hard to know the various phases of the d_ Regarautg 
Its nomenclature opmlOns are WVIded. One sc1>ool emphatlcally holds that It 18 Epl
deIlLlc Dropsy, sJtogether a new dl8ease, whIlst another delIberately malntams that It ,s 
the true Berl Berl of Ceylon, Chm.a. and Japan. By the unIted efforts of learn'ed 
BClentl8ts and chnIcums w~ have been able to glean some knowledge of the characte,rlst.lC 
features of the wsease and we may now reasonably b.ope that before long we shall be 
&ble to come to & definlte conclUSIOn. The qUestIOn nOW before us IS whether the two. 
schools have made up theIr dIfferences or are stlll at varIance, If they are not agreeable 
to each other, the functlons of the Conference should be to settle the dIfference, for no 
real good could come out of sueh unprofitable dISputes. We cannot possIbly expect a 
correct ret1ll"l1 of the vltal StatIStiCS of a City, unless we can put its prev'aIllilg dIseases 
under theIr respectlve heads. The hne of demarcatIon between EpldelIlIC Dropsy and 
Ben Ben as a.t present pomted. out by the SCIentIsts IS ton naIrOW, and reasonable fear 
is entertaIned that 1U course of fume it wtlll be obhterated and the two dIseases wIlL be 
Included uOOeD one head. As It IS not m the provmce of this Conference to open dIS
cussIOns on the pa.thology of a. dlsease, I dare not take up Its tlme by dwelling upon It. 
It IS necsssary that to finally settle the question of nosology I must mentIon a few 
sahent pomta on whICh the SClen.tl8ts based theIr arguments m recomme~dIng It for a. 
separate place In the nomenclature of dIseases Colonel K. McLeod, who paId specIal 
attentIon to the study of the varlOUS phases of tills dIstemper, speaks from hIS WIde 
expeneD.ce that lt is a kmd of exanthemata. SIr Patrick Mansoll, the hIghest authonty 
on tropIcal wseases, holds the s&.nle VIew, but ills descrlptlon of the characte~ I}~ the rash 
was dlfierent from the descrIptIOn. gIven by Colonel McLeod Professor Rogers, allother 
keen observer, was. It seems, also led to belIeve that It was " kmd oj eruptIve fever. 
Th. VIewS expressed by these respectIve authorItIes, far :from bemg OM. tend to com
phcate matters and throw doubt upon the correctBess of theIr -xnferences; besIdes, xn the 
majOrIty of cases the rash was consplCUOUS by Its alisence. It is :( beheve u:lllversally 
admlttsd that au. evuptlve. fevell has got a dlstlRct penod of incubatJon, a deli.ruie course 
te, run, and lias one unIfonn method Q(/! tel.'mmatlon, the temperature IS always hIgh at 
the commencement and takes, a down.ward course on the appearance of the rash Ij.nd 
!!,raduall!)7 comes down, to Lts normal level. Ally breach m Its charaJ)teJ)lshc fea..tures 18 
,an anomaly which It shQuJ.d be the endeavour of. the learned observers to remove by 
further InvestigatIon and reseaeh. ProfeSSO!; Rogers' observatxon on the character of 
the fever In E~idenul} Dropsy was not supported by other IndIan clmIClans. The 
majorIty of caselt had. httle or ne fev:er. It was only when the .uJl:erers had other com
phcations the. temperatw:e had its upward tendency. The theory of eunthemata, I fe8:\:, 
has not been. satl,B£ootonly proved. llT ext to the theory of exanthemata comes Ij;lIe theory. 
of angeonelll'Gtw mdema pvefoo:red. by the HOD,'blll Surgeon-General LukIs, and the argu
ments urged b!!" hUll! lilt ~ts favolUl' seem to be too strong to he refuted, but before it can 
be finally adopted the medlQal professlOn,. has a. rlgb.t to enqwre whether such extensIve 
swelling 0£ the. sklll' can be el1ectedo by such pathologIcal. conwtiOll& Or It may be due to 
other factor& whIch ha.ve not yet been definItely known Any agent caUSIng vasomotor 
paresIs Qould be cDedlted wlth the p~oductloll of dropsy. In angeoneurotlc ",dema the 
Bwelhng IS sJways cucumscrxbed a.nd tranSltory m character. The cIrcumscrIbed swollen 
patches follow no definl~eourse, they come and go away at WIll. The swellmg IS welt 
«efined by a shghtly raISed borde!.'; one attack IS followed by another The swellIng is 
usually red. GasbiC dlBorders aCQount for the skm changes. Adults are less Iia.ble to 
thIS Qomphcatlon. AngeoneurotlO md_a 18 often compbcated WIth InflammatIOn of 
serous membranes, a grave form of evu not rare in Qf!.ses of Epidemic Dropsy The 
majOrIty of the learned workers In the field have laId ~eat emphaSIS on the eXIStence of 
patellar reflexes and on. the absence of ataxIC galt, whICh, accordmg to thew VIews, are 
symptoms which at once dIStinguish thIS dIsease from Berl Ben, but close observatIon 
WIll demollstrate the fallacy of the argument. In nearl:), twenty-five per ~ent of e8S~S 
of Beri Berl we may expect to find these two thmgs, and as I do not lIke to Introduce 
pathology m dIscussing the nosology of the dIsease. I would simvly satISfy myself by 
saying that absence of patellar reflexes a.nd the presence of ataxIc galt are often met 
With m cases of Epldemio Dropsy. I mIght WIth your pe!'nliSSIon mentIon that "hen 
the dlspaso broke out amongst the mmates of the Ahpore Reformatory, Dr Pea.rse, the 
learned Health Offioer of Calcutta, and myself went to the spot to study the phases of the 
dIstemper and we were surprised to find that nearly two-thirds of the entire number (If 
patIents placed before us had the charaoteristic gait of Ben Ber~ a.nd they had no patellar 
reflex Colonel Brown CIvil Surgeon of the 24-Parganas, kindly olferecr ns eVf-ry facI
lIty for the study of th~ character of the dISorder. The next pomt of lIIlportance is the 
theory of PlasmodIum MalarIa playing a cOUSlderalile part in the production of the 
dIsease, but the result of experinlenta do not in tpe slightest degree support it. FroqJ. 
arguments adduced, it seems that the. learned workers have trIed but. faIled to ~Uferent'
ate Epidemio Dropsy from Ben Beri. I do not know whether patie.nte sull'ermg from 
actual BeTi Ben readIly bleed from the gums, n~se and rectum. Durmg the recent !,ut. 
break of the ao-called Epldemio Dropsy the medical practItIollers had frequent occasIons 
to treat hsemorrh~s from the nose a.ntj: intestme8 N a'void growths become enlarged a.nd 

,bleed prefusely qUIte spontaneously a.nd on shght pressure, often requiring interference to 
stop it. The theory of the diseaSe being of microbi.c oriqin hllll been started by some lead· 
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Ing mpn of the professIon, but the !bere fact of the bacterlOlogJst'& inablhty to dis
cover the SpecIal bacillI is no reason to Infer that Epldemlo Dropsy IS not a bactllary 
dIsease. To help the Conference WIth materIal to work npon thiS pomt, I mIght mentIOn 
tha.t an Indl8.U surgeon of establIshed reputatIOn whust removmg a bleedmg augloma 
from the person of a pa.bent suffenng from EpIdemiC Dropsy had accidentally punctured 
hIS finger WIth the 'pomt of the needle, he took no special nobce of it. On the third da.y 
he manIfested unmlstakahle symptoms of the dtse8.8e and is stUl sulfering 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 estImabon of the mcubatIve stage I might mention the case of a. warder wbo was 
transferred from BUXBI: Ja.d to the Calcutt&. Reforma.tory. He lived one night WIth the 
SICk Inmates of the Reformatory and the next mornmK he showed symptoms of the 
d,sease. On analysmg the facts collected from the report of the various workers on thiS 
subject it IS drllicult to find out m what characteristIcs of symptomatology Epidemic 
Dropsy dLlfers from Beri Ben of Chma and Japan. It would be unWIse to suppress the 
fact that dunng the last epidemIC we had ComphcatlOns which were never seen before 
such as hmmorrhage III the retina, IrlodochcJl'()1dltIS, IritIS, glaucOll1a and other dlsea~"; 
of the delIcate structures of the e"le These complications were not known to the writers 
an Ben Beri. I am constramed to say that the name EpidemiC Drops.)'" has been 
hurriedly comed to meet emergenCIes; It IS a misnomer. It IS the Beri Berl which haa 
under peculIar condItIons undergone change III type during epidemic. ThlB 18 my 
humble VIew, but It should be the function of the Conference presently to settle the diS
pute, whIch, If prolonged, wIll surely gJve rIse to unprofitable diSCUSSion and leave the 
probtem unsolved. Leavlllg the conSIderatIOn of the questIOn of nomenclature to the 
sense of the Conference we now come to conSider the causative factors of the dISease, and 
h,>rc~ agam we meet WIth drllicultles whIch we the practItioners have not yl1't been able 
to tIde over nor do we find any ready means to do so Smce 1877 the dIsease has VISited 
Calcutta and Its suburbs altogether four times ana each time It has put a Dew garmpnt 
upon It. The recent outbreak of EpIdemiC Dropsy has caused a regular paUle in the 
nllllds of the people and the medIcal practItioners of the town. Vanous hypcthese, have 
been formulated and the conclUSIOns arrived at, far from bemg satisfactory, do not 
compensate for the labour spent On them. The fact of Its a.lways prefemng the raIny 
season leads to the suspIClOn that It may be due to the dampness of the soIl, or to some 
alteratIon In the normab level of Its sub-sou water, or to some speCIal deViation in the 
barometrIc pressure or In the thermometnc readmgs The collectIon of meteoroll)glcal 
notat,ons of the epIdemIC years and collectIon of SImilar reports from other centres 
of the country where the d,sease IS prevalent, can only help us in commg to a defiDlte 
conclusion on thIS pomt I have collected the reports of the meteorological observa
tIOns for the years 1871. 1878, 1879, whIch covered the period of ItS first outbreak, 
the record of the year 1888, the t,me of Its second mV8.810n; of 1901, the period when 
it paId a f\ymg VISIt to Calcutta, and of 1908-10, the lengthy duratIon of Its direst 
outbreak In studymg the report we find that barometric and thermometric readmg .. 
of the epldemlC years were almost unIform. Let me now place before you the amount 
of ramiaH of the epidemiC years of Ca.lcutta 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 Illto serIous conSIderatIOn these meteoro
logICal conditIOns plus the character and nature of the sub-soIl water of Calcutta and the 
JnabllIty to Its contannnatlOn by sewage matter, we woulel find that the causatIve factors 
of the dIsease were Imbedded m the soil of Calcutta. As I cannot reasonably luclude my 
name WIth those of the workers m the field of investIgation, I cannot pOSSIbly do more 
than Simply place before you matenal, for further conSIderation. From the meteoro
logIcal records collected through the kmd help of Dr. Pearse and hiS worthy 88slstant 
Dr Mazumdar, D P R., as gIven bel'.)w, we may not be wrong m concludmg that th," 
meteorologlca~ condItions were peculIarly favourable for the outbreak of dISeases It IS 
a matter of regret that I have not been able to collect the meteorologIcal reports of other 
places where the disease was equally prevalent, and compare them WIth our own record. 
to enable us to draw final mferences I must candidly confess that m the absence of a 
complete report on the subject the value of the theory of the soil playing an actIve part 
ill 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 productIOn of the dISease. Even If we 
fau to give our final deCISIon on the point, there IS no reason whv further InvestigatIOn 
on'thls Ime should not be carned out. -I humbly thmk and beheve that tbese tellurIC 
conditIOns rendered the soil peculIarly favourable for the receptIon of the dISease, snd 
so long as they are not removed by sanitary inIprovement or by nature herself the 
d,sease WIll continue t{l pay ita penodIcal VISIt. In Calcntta the dIsease IS most pre
valent In those wards where the IndIans lIve and where the hght of the sun haa to 
fltruO'gle to peep mto the roo!l1ll of the people. Ind18n gentlemen, who have not much 
alte;ed theIr luibita but hve In the southern d,viSIon of the town, did not at all sulfer 
from the d,sease. Instances are not wanting to show that patIents made wonderful Im
provement by gomg to a dner place and sulfered from relapse on theIr return to Calcutta. 
Th~ Conference is partIC~larly requested not to lose SIg~t of thIS lmportant fact The 
dramage of Oalcutta, whloh for more reasons than one 18 not perfect; the lofty houeee 
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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 pomt out that outbreaks of EpidemiC Dropsy have invarlBbly 
followed a heavy ramlall I wpuld here CIte the year 1908 In thiS year the ramfall 
was unusually great. LikeWise the ramfall durmg other epIdemIC years was great 
BeSIdes m the year Inlmedlately precedmg the year of the last epidemIC, Oalcutta was 
submerged under water for more than 24 hours and Jolly-boats were seen plymg m the 
streets of Oalcutta. Next to the questIon of soIl we come to the questIon of food of the 
people, on whlCh much ~r~ater stress was laid by former workers As the hst of articles 
whIch constItute the prmclpal diet of the Indian gentry and the mass has been elabor
ately given by the vanous wrIters on the subJect, I need not take up the very valuable 
time of the Oonference by enumerating them here. I would SImply make a feeble 
attempt to fill up the omissIons whICh I doubt not must have been madvertently m..ue 
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 mterestmg re{,ort 
MaJor Greig, the learned speCialIst appomted by Government to lUvestlgate mto 
the causative factors of the disease as far as was possible durmg the short time at 
hIS dIsposal (for he was appomted when the dIsease had exhausted all Its virulence 
and was on Its dechne), gIves a lIst in whICh he madvertently omits to mention that 
fish and milk are mvarIably consumed by the BengaliS. Meat and eggs are also 
freely used by the middle and wealthy' classes of the pe021e who were speCIally selected 
as VICtims of Epidemic Dropsy dunng the recent epidemiC From time Inlmemorlal the 
majorIty of the Bengali gentlemen used hand-made chapatu8 for their eveDJ.ng meal In 
the most ancient records of the hospitals you Will find mention of thIS habit The defi
ciency of phosphorous elements of pohshed rIce was amply compensated by the condi
ments they used With their staple food It is not the place to mention what was the 
chemical compOSitIOn of the green vegetables most commonly used by the Bengahs 
Suffice it to say that the hst of articles which constitute the food of the Indians as 
gIven by the speclahst was I not complete The Mahomedans who had a dlll'erent sca~ 
of dIet were not Immune from the disease The Marwarls, though fortunately they 
escaped durmg the last epidemic, suffered severely from It dunng 1888 when the dIsease 
was mostly confined a:. their quarter. There were also few cases amongst tnem durlllg 
1901 when, as I have said before, EpIdemiC Dropsy only paid a fiymg VlBlt to Oalcutta 
It would be not out of place to mentIOn tha.t In a :family conslstmg 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 Oalcut!a. The mere fact of the a.bsence of EpidemiC 
Dropsy amongst the Ma.rwaris durmg the epidemiC of 1909 IS no reason to mfer that 
as a class they were exempt from the d,sease. From the transactIOns of the Oalcutta 
MedIcal Society, an institutIon organised by the eliorts of LIeutenant-Colonel McLeod 
and other learned professors of the Medical College, IOU would find that m a short 
paper read by me under the head of Acute <Edema had to mention amongst other 
things that EpIdemic Dropsy had broken out in Burro, Bazar and I had to treat several 
cases amongst the Marwaris As it 19 an important matter, I may be pardoned if I 
reproduce what I then said at that meeting, and m doing thiS I must not take more 
than a couple of mmutes of your valuable tlmEl . 

.. Withm the short space of two months, I have seen thirty cases m and around 
Burra Bazar The pecuharlty I have observed m this dIsease IS that the redema com
mences from the dorsum of the feet Without eXCItIng auv anxiety m the mind of the 
patient; the swellIng gradual]y nses upwards and attacks the whole lImb It IS now 
that the patient's attentIOn IS drawn towards hiS hmbs; hiS general health falls, his 
appetite IS lost; hiS unne becomes Bcanty; there 18 fever towards evenmg; Insomnia 
and burnmg of the hands and feet With constipatIOn of the bowels,. and BometInles, 
though not in every case, vomumg dunng mornmg. The duration of the disease IS 
irom three weeks to as many months. BronchitIS IS a common complIca.tlon of thlB 
dIsorder, and in some cases marrhQla or dysentery supervenes dunng the stage of con
valescence . 

.. Those oases, where diarrhrea sete m early, do well invariably. I have not seen 110 

smgle case prove fatal by th,S dIsease Only one out of thirty cases died and here
pneumonIa was the cause of death. People, who lIve in confined rooms, suJl'er longer 
than tbose who hve m well-ventilated houses ThIS year the disease 18 confined to 
Section G of the town of Oalcutta. In no 53, Ootton Street, Burro, Bazar, It made 
its first appearance In thIS house a famIly c«>nslstmg of SIX members were all 
affected WIth the dI;ease. In no. 16, Mullick Street, a famIly of four members were 
nex.t attacked with the disease. The husband first noticed that he could not put on 
his shoes WIth the same amount of ease as he used to do before. It made hInl anxious 
and in the course of a week hi" feet assumed doub~ their usual SIZe; he had fever, and 
was soon confined td his bed. HIS WIfe, whu attended upon him, was next taken ill and 
hkewi.e the c4Ildren. A gentleman who came to Vl8lt hIm got the disease; he occupIed 
a room lD Hanspooker Lane ThiS man had hiS Wife and a cmld hVlDg With him, but 
fortunately they escaped. In no. 66, Banstolla Street, Sewbu Senka, a gentleman of 
c:onslderable wealth and fortune, was next taken ill, Ius wue and her brother, together 

:r 



142 ALL-INDIA SANITARY CONFERENC'K. 

wIth the other members and menial servants, were aU confined to bed. The nUl\lbe~ of 
pat~ents \1\ the ~amlly ~ wun'e<\ wa& mote than a dozen. In premISes no 49, Cotton 
Street; 15 oq~ of 30, ¥''lw\>etB of , m~ were l.,ld up wdb thIS dIsorder, a8l\ I am told by 
8;n ~l\m8;t4 o~ \he 1I,0use. th,at t\!,e:t arllstlll suttermg'under It/I 

f'l"Ol\l ~he feporl just placell before you, YQU would find tl;lat the Marwaris ",hOB, 
die\ J.Ilatenally_ qi1iera fro¥, the' d,et of the 'Bengalis were not exempted mill the opera
\~Qn of tlIe dIs,ease. ~Ice bas b,een ungenerously accused of producmg the qisease. I 
do not Q1l!pute that It IS a facOOl; of weakness amone'st the race 01 people '\Vho VQDSume 1\ 
~ut \ha~ It i~'Dot a factor of Eploomic Dropsy can be easrly pro,vell Ill' the fact that th; 
people. o~ llenga:! bave been usmg rIce ever smce the l)I'eaf/on of the wor!1) and they 
neve]: 8dere~ before from Eploomlc Dropsy. Anotller fact whICh 1 'DlIght WI~h, yow: 
permISSIOn tpention 18 that the ep100mlc 18 now over, but the hab,t of rice talung is not 
changed., '~b,e qualiiJ 'of rICe has not been tmprove'd, hu~ the people do not suJJer from 
the dISe$S!1 If'the rIce theory is stLlI held by the members of thi~ Conf'lrenCl~ It wLlI 
el1-alilEt them. to illlk: the Epidemlc Dropsy and ~en Ben toget1!er and d,scontinue to call 
1* by an,?ther lla~e, I.>e;,:ond, U11S the rI~e theOry has ~ot 1;10 ~trinSIC value of Its 0\"11.-

Adul1;erated mustard 011 has been held as a factor of the d,sease and th~ d'SCUBBiolll 
on th,S point h8ve not ye~ beep. finaNy clos!ld,: I do Dot thmk l~ wowd he wIse to com
ment'upon them at tnls stage. n,. Satya $aran MiVa, wto h/1s made Epidemip Dropsy 
a'speclal subJect of study; and ",hose excellent p'apers on the clml(;aI ph/1BIl8 qf, the wse,," 
form a complete llteraturl/ 011 tJie BubJe~t, has by facts ana ligur~s been able t.q make 
out a 'case agaInst mustard ou. "He has been well' suppoi-t~d by Dr. SatYllndra' Na,tb 
Sen, A.sslstant Chemical Exammer ~ the Government of Bengal a"d I)r. ll. M.. Chakra
bu~, 'B.A., L M S:, also of 'the CheqIicai Laboratory, MedIcal College, who have verr 
reasonably' kept the dISCUSSIon open. 'Rai Bahauur Choonj. Lal Bose, 'A,dditlonal, ChemI
cal' ExamIner lto the Governriient of l}engal, was strongly opposed ~ the theOry. Dr. 
J 'N Dutt, the'learned Imd veteran anal:r,st, of the' CaJcutta corp,pralion. has shown by 
factS lind' figttres taken lr~ tlle lI:rlaly!ic ivork dqne II' h,s 1ah9f~tory, that much need
less anxi~ty was felt' by the pe~p1'e "and, thel'fl was' no foun~ation, of' t~tI! in the report 
that mustard M wa~ adUlterate(i 'with mj.D.eral oi)' 'It i~ nQt my Intentiol\ to brlllg th'lI 
controversial point before 'the learned assembfy, for i( has beel\ dIs~u88edl ~nd pubhshed 
In the' tra.nsactions of the Calcutta Medical Cl"b', 'I dp not cr,itiqlse the. theory of 
musiard 011,' but simply sublIlit' fpr the infprmatWII of t}l~ learned, members that. thl! 
Health Department-~oyk·the maUer up iii ng¥ earnest at, a ttme w.beD the dealer" thl\Dl' 
selves'were Mnvfnced,of, their-folly. and 'a,sc~ntin~e4 n,lJ:il\g min~ral qll with, mustard 
011. I remember a petty' dealer sa~g th!l~ he h,ad dearly paId the p~nalty by mtrodqc., 
Ing this d,!,.lase bite> his :iamil1: and,he &wore he w\lu1d IIltver do 1~ agalll; Whatever mlly 
be'sald against the tlieory of Intldtard 411 playing a "part iII t~~ cau~atIQn of EputemI~ 
'DfoPSY, It ,'can~or~e 'denied~ th~t: th!1fe ~i'iI 'a, rl'1l\arkable ,coin,Cldence bet,.een the dIS
contrnuance of the oil a.nd tile Improve,me'tt, of systems. Df Sat,.endra Nath Sen has 
been able to demon'strate it btl': mcts 'and \ttcldenta, m.entipned in h,is. mterejltmg pa'per 
on Epidemic DropB'i." As 'it 18 not mi iD.te~tion to writ~rl ~ essay, on the etloloill of 
Elna-efnic Dropsy 1 nelld :Q.ot do more' t~an pI1l9e"the_ facts b~fore yO\1 for discusB.\\ln in. 
the 1I0p'e that we 'may'c9me to a' final conclusi01;I." Sl,l" ,Patrick ,Alanson In ius i1tstructi'Ve 
paper on Einlieinic 'Dropsy nas saId that inedi~aI men w~).'~' not aliected by the, d,sease. 
I WIsh I could agree WIth hIm, but un.fortunately the expenence of the last epidemic 
haa 4ught a dIfferent 1es80n. A faIrly :large number of. medlcal practItioners became 
VICtImS and one you.ng ASSIstant, SurgeoD with a brIgnt. future before him was so far 
run down -that he had to ret,re on penSIon at the age of 32. 

On analysmg the argun1ellts placed before the prllfesslOn by the scientIsts and 
ChnlCll>DS who usde EpIdemic Dropsy a speCIal subject of study, we find that the 
workers are not unaDlmous ill theIr firldmg and further researeh is necessary to eluclda~ 
the truth. I 'must candidly: confess that I have not been able to form any decldeil 
op'n,on'as to the identItY of d1l!eBee, I stIll hold that It is "the Beri Beri of Ceylon, China 
and Ja:pan and the d1l!Crer.ancles mentioned by the keen ol)aervers a~e mere anoD18loul 
phases of thl! d,sease. it is, in my_ humble op'Dlon, a disease of the sod, w.blch under 
certam meteorologICal conditIons undergoes certaIn phYSIcal changes, whICh, when they 
reach a chmax,produCIl th" wease, In support of tms th,eory I mlgh~ meDtlol), that !he 
peOple affected by the dIsease imPlYved theIr cona~bon. to a materIal extent by leav&Dg 
the contamma~d, areII-, b~p,were de&tml!d,w ~r from relapse OIl tbell",Tetu.rn. 

However mucb. we may 1l1ffer In our VIews regardmg the nomenclature of the dr.sease, 
we must an admIt th/lt we ar& nna.nimQU~ in hpldlng tnat It is an epIdemIC dlsease, If 
,we look at the chari; ~ prepared by the learned Health Officer of Calcutta. we shall fin,d 
that It foli~wa the 1JlI~1 course of an epldell11c d,sease I Its curve at the begmnmg J. 
low, and then 'by ieaps and bpunds it goes hlgh and remalll8 so. tIll the dl8e88e haa 
exhausted all ll.!! VIrUlence, and th~n ,slowly and gradually descends .mit the dechne of 
the epldenpc It hl'8 got a definIte crc1e of itll own wmcli comes once in every tan yeaft 
and th1!! I,humbly ve;o~ to establish by facts taken. from Medlcal Gazette and otheJ; 
authentlC and absollJtely- relIable' sources. The fir.st outbreak of the d_ was ill 
118'1'7-'(8, the second 1887-$8 aiuJ. ,1$.98-)901, the lourlh was In, 1908-09. AbolJt the first 
we .haX8 go~ poaitl.V!) 1lJ:_pe from thl! reports of hospItals .. the &eC4?nd has, I ,~, b_ 
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satisfactorily proved from the records of traIl!lactIons ~i. t~e qai~,u~t~. M~dl?~l S!,clety. 
I regret that I have not been able to shaw from dny pubhshel1 r~cor8. file e,usience of 
EpIdemIc Dropsy of 1898, but if my memory serves m~ arIg!lt~ J: reiP.em\!eljjleelJ).g a few 
cases amongst the Mahomedans of Amratolla that :tear Its e'<lstence m 1901 h"" been 
amply proved from the wrItmgs of the varlOu~ ""ork~rd Iii wen as friJDl th~ IndIan 
Medical Gazette; the fourth and the last was m 1908-09 FroJll, ~h~ Eecp':4 JUpt. placed 
before the learned assembly It would be found that EpidemiC Dropsy' has got a, c,Ycle of 
ten years. As an epidemic d18ease It IS preventable and we Mdy reisofta:'blt llope to be 
able to make it a thmg of the past, but to achieve success we require the hel.p.l!f. QC?vern
ment and the hearty co-operation of the people It IS true that the samtana.n. has not 
always been able to trace out successfully the Rouree of all epIdemic Iliseise$, but il.r must 
do everythmg to arrest their spread by enforcmg ngIdly the bye-law~, whlllh vest him 
With power to" look t8 the salutatIOn of the town wh'ere It breaks out ani/. to the supply 
of Its foodstuffs. I trust I may be pardoned for. once more repeating that EpidemiC 
Dropsy has Its close ,retatIon with the sou and other meteorological. condItlO!lS pf a town, 
CIty or vum!l'e; where it pays its V18lt In Calcutta the epIdemIc has alwa:rs broken out 
m the year m which the amount of ramfall was heavy and the level of tl!e' sub.sllli water 
was less than 6 fee~~ The dramagll system Qf Calcutt.a, far from bell I.!!, perfect,' bas often 
been found lealty and th~ danger aIlSlng from.this source could be better Imagined than 
described To enable the Conference tQ satIsfactorIly trace the causatIve factors of the 
dIsease, I have collected Jhe m.eteorl1logica~ ~~p~rts W~i9h I beg to appen1 here in the 
hope that they may be or some nse to tl1e learned members of the Conference In ascer
tammg the etiology of a disease whICh bas pro'ved itself a powerful enemy of a prospcl
ous city. I thank you for your patience and apblogIse for the meagreness of my papPf. 

JtAILAS CHUNDER BOSE, C I.E, L.M.S. 

(1) Trial well no. ·1. 
At Ellenborough Course' 

Date of collectIon, 18th Ma} 1892. 

Analys .. -

'l'otal .. ~a'. 
Faed II • 

Chlorine .1 .' 

Fr .. NIl,. .'./ 

.AlhDllBold NIl, •. 

I' 

(2) No.2 well near Dhffurhf's staiul!. 
_,Jj, j 

Date of coHectlonl 18,th M'8'11892. 

Analy81.l- I 
'l'otalaolida -;. 

Fued .. 
Chlorwe . 
Free NIt: r ~ " 
,f.lb11lllinoidNH, '; f-

t3} Trial well at ~g ShWll: 

nal4i ot cbn.ktloh; 20th '.i~{y '1892: 

. 

t.' 

Depth of water from surface, Ii f~et: 
Depth of water (in the wetl), 6 f~et 9 incliei. 

'Analy'tl.Cal Report-

Colourless and slIghtly turbid. 

Odourless alkalD.ne. 

No smell of HS. 
TotallOhda 
Fixed _ 

J'ree NIl, 

All>ullllBCiJ. lOl, 

16 G per l~O,OOO 

67 ;; 

4-

0-052; 

00J16 

~ per 100,000 

86' 

76 

'. 0'066 

0033 .. 
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(4) Tr..al well at Emambag Lane. 

Depth of water from surface, 7 feet 3 inches. 

Temperature of water 280 C. 

Date of collectIon. 20th J lily 1892. 

Phyaical character-

Colourless and shghtly opaque. 

Alkalme. 

1877 
1878 
1879 
1880 
1881 
1882 
1883 
18~ 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1891 
1898 
1899 
1900 
1901 
1902 
1905 
1904 
1905 
1906 
1907 
1908 
1909 
1910 

No smelil of HSR• odourless. 

'l"otailObds 

F",ed, .. 

Chlonne • 

FreeNH •• 

Albummoid NU, 

Year. 

· 

· 
· 

· · , 
· 
· 

· 
· 

· · · 
· 

· 
· 

· · · 
· 
· 
· 

· · 
· · 

.. 

Total N.-E. 
monsoon. 
December 
toApnl. 

· , 
6'86 
0"72 
582 
6'67 
4'68 
664 
4119 
611 
"611 
563 
880 
"85 
illS 
HII 
1'69 
7'01\ 

· 6'22 
2040 
0-26 
383 
1'40 
3'03 

· 862 
416 
162 
399 
633 

11011 

· ll'86 

· 706 
1'60 
6'05 
4'64 

rota! S.·w. 
mODsoon. 

May to 
November. 

6250 
6355 
4lI'89 
6390 
6380 
6186 
43'4.0 
60"86 
6172 
6167 
6244 
6091 
6259 
6916 
4l'54 
"98 
7821 
4336 
3Ha 
62'91 
6450 
5812 
6892 
8666 
6628 
54'00 
60'81 
5167 
68'740 
46'~ 
41'75 
79'0 
665B 
61240 

Total. 

, 
60'4.0 
4361 
7078 
69407 
66" 
5004 
66'16 
6583 
6609 
68o()'T 
6911 
67'44 
61'28 
4696 
4667 
86'28 
4858 
89'46 
6822 
6888 
6952 
71116 
8921 
7()o04 
6162 
6480 
64'00 
69'76 
6719 
6481 
8190 
flli7 
6688 

90 

26 

porl00,OOO 

82 

0-0105 .. 

0011 

R.,uRn. 

Eptdemlo year, 

EptdeD11c y_ 

~p1d"'.",C ye.r. 

hom the .. hedole appended hereWIth w. find that the amonDt of l'&1Dfall in the epldeD1lO y .... or tho , ... 
;mmedJateJ, preoedmlf If bee been pretty blgh the .nrface level of Calcutta IS 20' and the level of Ito ,nb...,l1 
water IS 16 6', During heavy ralDe and 1I00d; It oometune. blOom .. 166 

KAlLAS CHUNDER BOSE, C I.E. L.M 8. 
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APPENDIX 23. 

EDUCATION AND PUBLIC HEALTH. 

In several of the papers submltted to the Conference stress has as usual been laid 
upon the dJ1ficulty of carrymg out measures for the llDprovement of publIc health in 
India. In face of the apathy and Ignorance of the great mass of the people. 

It 18 genera.lly admltted that thiS Ignorance IS the grea.t bar to sanItary progress, 
hut no one suggested to the Conference the deslrablhty of measures bemg adopted for 
surmounting the difficulty. Apathy and Ignorance In the matter of pubhc heaith are 
practlcally one a.nd the same and therefore the same remedy apphes to both and that 
remedy manIfestly is educatIon. It lS hardly fair to blame an absolutely Ilhterate man 
for bemg apathetlc and 19norant concerning matters whlch he has never heard of or 
which, If he has heard of, he has been Incapable of undemanding 

EducatIon concerns the SanItarian probably more than any other adminIstrator In 
this country, but It IS surprismg that at the Conference no reference has been made to 
Mr Gokhale's Elementary Education Bli~ and no stress has been laid upon the urgent 
neceSSIty for the spread of.elementary education. The Presldent alone remarked. "I 
beheve With all, my heart In the siow but sure resuite of educatlon, the forerunner of 
samtatlon." 

I beheve that the sale reason why the Conference refrained from urgmg the question 
of educatIOn is that the members are of OplnlOn that the sublect had better be lJeft to those 
directly responslble for educatlon, but It would surely be a stlmulus to the EducatlOnal 
Department If the Conference declared In unmistakable terms lts behef In the depend
ence of samta.ry progress upon educatlon 

Whilst actmg as Hea.lth Officer of the Clty of Madra.s, I was able to demonstrate 
that the samtarlan may wlth advantage Invade the domain of the educatlOnahst WIth
out being regarded as an lDtruder, and it is to the excellent results likely to accrue from 
the co-operation of the two departments lD Madras clty that I would lDvlte attention. 

The Madras CorporatlOn is now engaged upon the carrymg 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 carefull worked out and defimtely accepted and for 
the present they glve the Medlca~ Officer 0 Health no concern He IS consequently left 
free to devote hiS energles to the dozens of other comparatrvely mlDor factors which 
collectrvel;r play such an lmportant part in determlnlDg the health of a City Whllst 
IDvestigatIDg these problems one could not help heIDg struck by the fact that the solution 
of most of them depended upon the co-operatron of the people or upon thelr lDdivld ual 
efforts I made many suggestlOns to the Presldent and was almost IDvarlably glven per
mission to carry out my suggestlons, but I llDaglDe now that the permlsslon was often 
given With a wink of the eye of the more knowing CommlsslOners Practically no 
appreciable result followed our well-meant efforts and ID the end I was forced to report 
to the President that ID the present state of Ignotance and apathy of the people of 
Madras we had reached a deadlock In the matter of efforts to improve the public health, 
and I offered as the on4r posslble solutlon of the problem the extension of primary 
education With a view to havIDg It made free and compursory at the earliest posslble 
date This suggestron went up to Government lD the PreSident's Annual AdmlnlstratlOn 
Report and the Madras Government was pleased to note the suggestion favourably 
HavIDg 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 pOlDted out that before any move was pOSSible In the dlrectlOn of 
comptrlsory 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 p)sced ID the hands of a responsible Committee The PreSident, the Commissloners 
and Government were agalD approached With the result that Government eventually 
appomted a Committee to investigate the subJect and submit proposals through the 
CorporatIOn. In the end it was decided and sanctlOned that the Corporation should 
proVide for the whole Clty a sufficient number of school buildlDgs on a model plan and 
that Government should pay !the teachers, the Corporation belng reheved of all other 
expenditure upon education whilst the bUlldmg programme is beIDg carned out, and 
that when suffiCient bUlldmgs had been erected and teachmg staff proVided the question 
might be raised of makIDg educatron compulsory for boys to beglD WIth and in time 
for .glrls also. . 

Matters have now reached the stage that the Corporation has already constructed 
four excellent schools, their building programme beIDg the construction of at least two 
schools each year for the next ten years, but as land 18 now cheaper than it is likely to 
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be in the future & conSiderable number of add1tlonal building Sltes ire beinlr acquired 
this year. 

The echools are intended to be modele of eonstruction, obJect leaaons in fact for the 
children. A walled m play-ground of suffic1ent 81&8 ~urrounds each bUlldmg permittmg 
of a free circulation of all" on all sldes. Latrmea and bath-rooms occupy a corner of the 
play-ground. Needle88 to say hghtmg and ventuatlon rece1Ve particular attentlon. 
Each schoal coste from B6,000 to 1t9,000 e:tclu&l"f'e of ca&t of Blte and as buildmg work 
can be done comparatively cheaply m Madras 1t it eV1dent that we are not gomg In for 
bOOhs or tempora~ struewrea. 

~e are now WIltlu:a measurable dl8tanee of the tinte .hen elell'lenlary eduoatlOn ah.n 
be free and compulsory id Mad!rae, and' since thO' M.dice.l O/Iicer- of I1ealtll haa lor 80 
far been welcomed 111. 1I.1S ee-opt!llatioo. WIt. Ed'1le&trou&1 Depart/luiilt 1'1 is not antid
patO'd that any dJ.ffia1l1ty wu) ansI!' JODi p8reuaofin" the Ed'llcatlon81IDeptrff,I!I\'6n't to include 
the elements of lIyg.tene ia the cuWrleulu'Bl iJo be taUll'hl ilt thelle'schoola 

\Wltll ilie' eiamiuatulU 01 ignoranee atld' prej'dlficft whICh must follow upon the 
spread of edueatwm aBlCmgat the masses qnesi!1I1nlf whlcll now Beem 1nsoluble to the 
8al11tBrum will. doubtJess salve tlie'l1lllelm. 

I would suggest to thO' members of tile Conferenoe tne placmg of educatIon, in th •• 
forefront of tlitnr 8&Dlta.rr p~ogpammeB. l'hrctically ali tlle leadmg lIluniclpalitiei haft 
Q1!C1areIi 1lIt famup of lip. Goklialll'f BIU, and DOW' j) the tuile to aaJt them to redllC8 
theu) profeasiOJUl to pract1Ce! 

'1'. 8'OOSS, Ilapr,l.M.S. 
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Samtary Board Schemes, Assam. 

113. Dr. E. E. FrancIS, ChIef Mewcal Officer, Assam-Bengal RaIlway. 
114. Babu SatISh Chandra Deb, Vlce-ChalIman, Kanmganl 

l\funlclpahty. 
DELHI. 

115 MaJor H C. Beadon, I.A., Deputy COllliIll8SIOner, and PresIdent, 
Delhi Muroclpal COmmlttee. 

116. MaJor A. W. Cook Young, 101 B, D.P H, D T M. & H.,I.M.S., 

Health Officer, Deihl 
117. Mr T. Sallueld, 101 I C.E , M.R S I, MumClpal Engmeer, DelhI 
118. Mr. H. E. Parker, Samtary Engmeer, DelhI. 
119. Ral SahIb Wazu Smgh, MuroClpal CommlSSIOner, Deihl 

CEYLON. 

120. Dr. K. McGahey, Semor Samtary Officer, Ceylon. 
121. Mr. N. M. Ingram, Works Engineer, Colombo MuroClpahty 
122. Dr. L. F. HIIst, BacterIOlogist, Colombo MuroClpahty. 
123. Mr. C. L. Cox, City SamtatIon Engmeer, Colombo MuroClpahty 

(absent). 
HYDERABAD. 

124. LIeut -Colonel H. E. Drake-Brockman, F.R.C S.E, 1.101 S., 
DIrector, MedIcal Department and Samtary CO=ISsIOner to HIS 
HigImess the- Nizam's Government. 

125. Mr. P. A. Bhaunam, B.A., C.E., SanitalY Engmeer, HIS HlgImess 
the Nlzam's Government. 

126. Dr. Mohammad Abdul Gham, M.B, C.M., D.P.R., M.R C.S., 
Deputy CommISsIoner, H. H. The Nrzam's Murocipal Department. 

MYSORE. 

127. Mr. K. KIIShna Iyengar, B.A., L.C.E., Deputy Chief Engineer, 
Mysore Durbar (absent). 

128. Dr.M. Srinivasa R,w, M.A., M.D.: D.P.H., Director, Pubhc Health 
Institute and Deputy SamtaIY CoIDIDlSsioner, My80re Durbar. 

PORTUGUESE INDIA. 

129. Lieutenant Dr. Froilano de Mello, Doctor of the" Board of 
Health ': and Surgeon of the School of Goa and that of Porto (Portugal). 

VISITORS. 

Sit Malcolm l\lOlTlS, K.C.V 0., The Honourable Mr. R. Burn, I C s., 
Surgeon-General H. G. IIathaway, C.B., R A.M C., The Honourable Colonel 
C. C. Mamfold, I.M.S., The IIonourable Lieut.-Col. C. Mactaggart, C.I.E., 
I.M.S., The Honourable Mr. S. P. O'Donnell, I.C.S., the Honourable 
lIr. A. W. PinI, I.C.S , and The Honourable lIlr. H. C. Ferard, C.I.E ,I.e.S. 
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AGENDA., 

1st Day-Monday, 19th January. 

1.t BES~ION 14)-11 80 ".M. 
FULL CONFERENCE. 

(a) !'RESIDENT'S OPENING ADDRESS. 
(b) The ltalmn System '0/ 1'eclamat~on 01 land by silt deposit with 

1'eleTence to the mlttgation 0/ Malaria. 
(1) "Report on the control and utilisatIon of rivers and drainage 

for the fertlhsatlon of land and nutIgation of Malaria," 
by SIT Edward Buck, K.C S.I., LL.D. 

(2) "Report on the utIlIsatIon of sIlt In Italy," with a supplemen
tary note, by the Hon'ble Mr C. H. Hutton. 

(3) "Report on the Colmate dI Monte of Italy," by Mr. F. Clay
ton, A.M.I.C.E. 

(4) "A short note on the sIltmg up of the BlStupur Bhil at 
Be.rhampur," by Major W. W. Clemesha, M.D., D.P.H., 
I.M.S. 

Znd SE~S ION 12--1-30 P .... 

SECTION A. 

(a) Rural San~tation. 
(I) "Drainage and SanitatIon m rural areas in the Madras Presi

dency," by the Hon'ble Rao BahadlIT M. Ramachandra 
Rao, Pantulu Garu. 

(2) "Rural Sanitation in the United ProviIices of Agra an~ 
Oudh," by the Hon'ble Rai Sri Ram BahadlIT, C.I.E., M.A. 

(3) "Note on village sanitatIon," by the Hon'ble Mr. K. R. 
Godbole. 

(b) The Medical lnapectton of Schools. and the teaching of hygiene. 
(I) "Medical Inspection of Schools and School hygiene," by Rao 

Sahib G. N. Sahasrabudhe. 
(2) "The unhygiemc aJi.d insamtary condItIOn of boys' and girls' 

schools In bities," by Ral Bahadur Gopal DaB Bhandari. 
(3) "Education'of teachers and chIldren in hygiene," by Captam 

H. G. Stiles Webb,·I.M.S. , 

SECTION B.' 

(a) CQn8(!/"/)ancy. 
(I) "The prevalence of flies in Delhi and their reduction," by 

Major A. W. Cook Young, D.P.H., r.M.S. 
(2) "Pail latrines and a plea for the sweeper," by Mr. G. P. 

Robertson. 
(3) "Note on the Nasik system of pitting night-soil to ripen it 

for sale to cultIvators," by Major J. L. Marjoribanks, 
M.D., D.P.H., I.M.S. 
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(4) "Note on the pittmg of Dlght-soil and manure m pnvate 
compounds," by lIiajor J. L MarJonbanks, M.D., D.P.H., 
I.M.S. 

(5) "A short note on incmeration In Indla," by Captain H. G. 
StIles Webb, I.M.S. 

2nd Day-Tuesday, 20th January. 

1st SESSION: lO-I1·80 A 101. 

SECTION A. 

(a) In/ant~le Mortal~ty. 
(I) "Proposals for the formation oia Women's DomestlC Sanitary 

ServlCe for India," by Dr. A. M. Benson. . 
(2) "Nurse dlStrlct VISItOrs in Madras CIty," by Mr. P. L. Moore, 

C.I Eo, I.C.S. 
(3) "Infantile MortalIty," by Dr. S. Rozdon, D.P.H. 
(4) "Hlgh temperature as a cause of Infantue MortalIty," by 

Major W. H. Kenrick, I.M.S. 

(b) Notification 0/ d~8ea8es. 
(I) "What are the diseases whose notIficatIOn should be ren

dered compulsory m Portuguese Indla," by Dr. FrOllano 
de Mello. 

(2) "Note on the notlficatlOn of dISeases," by Lieutenant-Colonel 
H. E. Drake-Brockman, I.M.S , 

(3) "NotificatIOn as a means of preventIOn of the spread of In
fectIOUS dISeases," by Dr. Ral Kailash Chandra Bose 
Bahadur, C.I.E. 

(oj Tuberoulos~8. 

(I) "TuberculosIS m Indla Some suggestIOns on Its spread 
and preventIon," by Dr. W. J. Wanless, M.D. 

(2) "The' orgarusatlOn of anti-tuberculosIs measures in IndIa," 
by Majors A. W. R. Cochrane, M.B, F.B.C.S, I.M.S., and 
C. A. Sprawson, M.D., M.B.C.P., I.M.S. 

(3) "Experience m treatment of Pulmonary tuberculosis In_ 
Indlans by tubercuhn," by MajOrs A. W. R. Cochrane, 
M.B., F.B.C.S., I M.S.; and C. A. Sprawson, M.D., M.B.C.P., 
I.M.S. 

(4) "A preliminary enquiry into the prevalence of tuberculosis 
amongst Bombay cattle," by Major T. H. Gloster, M.B., I 

D.P.H., I.M.S. 

SECTION B. 

(a) Water-Supply and Drainage bye-laws. 
(I) "Notes on assessment of water rates," by Major L. W. S. 

Oldham, BE. 
(2) "Notes on water-works and drainage bye-laws," by Mr. J. W. 

l\ladeley, M.A., M.l.C.E. 

(b) TIle Improvement 0/ water-supply m munt(npal~tu8 and vdlages. 
(I) "Water-supply for small communities and muniClpalIties," 

by Mr. G. W. DISney, M.I.C.E. 
(2) "A new module," by Mr. C. F. WIlkIns. 

{oj Tube Wells. 
(I) "Water-supply for the city and CIvil station of Sialkote," 

by Dewan Amar Nath Nanda, B.A. 
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2ND /,SSSION 12-1..10 P." 

SECTION A. 

(a) Mtlk Standards. 
(1) "Milk and nulk products," by Dr. M. Srinivasa Rao, M.A., 

M.D, DPH. 
(2) "Observations on the bacterIological and chemical examma

tiOn of the milk supply of Bombay," by Dr. L. L. Joshi, 
M.D., B.SC., D T.M., with an introduction by Dr. J. A. 
Turner, M.D , D P.H. 

(3) "The composition of milk of the United ProvJnc('s," by Mr. 
P. S. McMahan. 

(b) Milk Trade. 
(1) "The supply of milk to Inman cities," by Dr. H. H. Mann, 

D sc. 
(2) "MIlk supply," by the Hon'ble Mr. Merwanjee CowasJee. 
(3) "MIlk trade," by Dr. K. V. Anun, D.P.H. 
(4) "A short note on milk supply," by Major T. G. N. Stokes, 

M.B,I.MS. 
(5) "Short note on nuIk supplies," by Captain H. G. StIles Webb, 

I. M.S. 

SECTION B. 

(a) Munwtpal Dratnage. 
(1) "The exclUSlOn of storm water and SlIt from sewerage sys-

tems," by Mr. J. W. Madeley, M.A., M.I.C E. 
(2) "A short note on sewers," by Mr. J. Ball Hill, A.M.LC.E. 
(3) "The dJsposal of sewage sludge," by Mr. D. Aikman, C.I.E. 
(4) "Note on the mamtenance of a sewerage system for an 

Inman CIty," by Mr H Bauey 

(b) Wtdtk 01 Cart Tyres. 
(1) "Note on cart wheels and tyres" by Mr. T. Salkleld, M.I.C.E. 

EVENING POPULAR LECTURES. 

SRD SESSION 9-80-10-30 P ". 

(a) "GoItre" by Major R. McCarnson, M.D , I.M.S. 
(b) "MalarIa," by Major S. R Chnstophers, M.B., I.M S. 

3rd Day-Wednesday, 21st January. 

Inspeawn 0/ lJucknow Town Improvement and Sa11litatwn. 

10.;;-11-90 AM. 

FULL CONFERENCE. 

(a) OPENING ADDRESS IN THE RESEARCH SECTION BY THE 
DIRECTOR-GENERAL, INDIAN MEDICAL SERVICE. 

SECTION A. 
(b) Malaria. 

(1) "ContributIOn to the study of malaria in Goa," by Dr. 
Froilano de Mello. 

(2) "The spleen rate in LondOlt school children," by Sir 
Ronald Ross, X.C.B., F.R S., and Majors S. R. t'hristophers, 
and E. L. Perry, I. M.S. 
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(3) "Note on the parasite rate m the measurement of malaria," 
by Captam 0. A. GIll, D.H.P., D.T M. & H., I. M.S. 

(4) "Report on certam features of Malana m the Island of 
Salsette," by Major J. L. MarJoribanks, M.D., D.P.H., I.M.S. 

(5) "MalarIa and rIce cultIvation," by Major W. H. Kenrick, 
I.M.S. 

2nd SESSION. 12-1.30 p .. 

SECTION A. 

(a) Malarulr-(contd.) 
(1) "Malaria in Wynaad," by Captain J. H. Horne, M.B., I.M.S. 
(2) "A short note on the use of larvicidal fish in combating. 

malarIa fever," by Dr. W. R. Macdonald. 
(3) "A suggestIOn regarding anti-malaria sarutatlon specially 

adapted for Bengal," by Dr. C. A. Bentley, M.B., D.P.H. 

(b) Cholera. 
(I) "On the vitahty of the cholera vibrio outsIde the human 

body," by Major E. D. W. GreIg, M.D., D.SC., I.M.S. 
(2) "A short note on cholera as an endemic in Cossipur-Chitpur, 

Bengal," by Dr. B. B. Brahmachari. 
(0) RelolJmng fever. 

(1) "Relapsing fever in the Meerut Division," by Major E. 
BIsset, M.B., D.P.H., I.M S. 

(d) Guinea-worm Disease. 
(1) "Guinea-worm dIsease m an Indian VIllage," by Major W. 

Glen LISton, C.I.E., M.D., D.P.H., I. M.S., and Dr. D. A. 
, Turkbud, M.B. 

(2) " The dlstnbutIOn of gwnea-worm in IndIa," by Dr. D. A. 
Turkbud, M.B. 

SECTION B. 

Lantern Exhi1ntwn 01 Type Designs lor
(1) Markets. 
(2) Slaughter-houses. 
(3) Grain godowns. 
(4) Cow sheds. 
(5) Model dwellings for the poorer classes. 
(6) Latrines and rught-SOIl depots. 

(1) "DescnptIOn of type designs relating to water carriage public 
latrmes, Colombo," by Mr. C. L. Cox. 

(2) "Note on night-soli dep6ts," by Mr. J. W. Madeley, M.A., 
M:l.C.E. 

(3) "Note on flush-out latrines used in the City of Madras," Lby 
Mr. J. W. Madeley, M.A., M.I.C.E. 

(7) Sewer connections. 
(8) House connections and meters for water-supply. 
(9) Well Heads. 

(1) "Well heads and their protectIOn against pollution," by Mr. 
H. A. Gubbay, A.M.I.C.E. 

4ih Day-Thursday, 22nd January. 

Visit 0/ inspecnfm to Hardwar. 

(1) Notes on Hardwar. 
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5th Day-Friday, 23rd January. 

1ST SB~$lON, 10-11-'10 A II. 

SECTION A. 

(a) Town-planning and ~mprovement. 

(1) "How to check the growth of msanitary conmtJOns in Bombay 
City," by the Hon'ble Mr. J. P. Orr, C.S.I., I.C.S. 

(2) "Town improvement schemes and bwlchng bye-laws in the 
Mamas PresIdency," by the Hon'ble Hao Bahadur M. 
Ramachandra Rao, Pantulu Garu. 

(3) "Sanitary improvement In urban areas" by Lala Jal Lal, 
B.A. 

(4) "Extension of Bangalore CJ.ty," by Mr. K. Iyengar, B.A. 

SECTION B. 

(a) M08qu~toes. 

(1) "SynoptIC arrangement of Indian anophelines with re
ference to teaching reqrurements," by Major S. R. Christo
phers, M.B., I.M.S. 

(2) "Note on experIments to determme the reaction of mos
qUItoes to artIfiCIal hght," by Dr. C. A. Bentley, M B., D.P.H. 

(b) Kala-Azar. 
(1) ':Kala-Azar in Assam," by Captam F. P. Mackie, M.B., F.R.C.S., 

I.M.S. 
(2) "The bearmg of Assam tea garden experience on the 

problem of the etiology of kala-azar," by LieulI.-Colonel L. 
Rogers, C I E., M.D., F R.C.P., F.R.O s., I.M s. 

(3) "Report on the progress of the kala-azar mvestIgatJOn during 
the season 1912-13," by Captain T. C. McCombIe Young, 
M B., D.P.H., I 111 S. 

2ND SESSION Ill-I-30 I'lf. 

SECTION A. 

Town-planmng and improvement--contd. 

(a) Bacter~ology of water 
(1) "The bacterIology of the Colombo town and well water," 

by Dr. F. L. HIrst, M.D., D.P.H. 

(b) F~ltrat~on 01 water. 
(1) "ExperIme~ts m the filtratIon of water through slow sand 

and mechanical filters at the KIng Institute, Guindy, 
Madras," by Mr. yv_ Hutton, A.M.I C.E. 

6th Day-Saturday, 24th January. 

1sT SESSIO~ • 9-11 .. II 

SECTION A. 

Inspectwn 0/ Lucknow Sanuation and Town Improvement. 
(1) "Note on the workIng of the Co-operative Dairy Society at 

Lucknow" by Major S. A. Harnes, LM.S. 
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(2) "Note on the institution and management of co-operative 
dairies In the Umted PrOVInces, WIth special reference to 
the co-operatIve dames In eXIStence at Benares and Luck
now," by Mr. R. W. D. Willoughby, I.C s. 

(3) "Note on Lucknow," by the Hon'ble Rai Ganga Prasad 
Varma Bahadur. 

(4) "A short desCrIptIve note on Lucknow CIty samtatIon," by 
Mr. P. R. Hewlett, A.M. I C.E. 

(5) "Lucknow water-works," by Mr. H. 1. Carter, A.M.I.M E • 
. (6) "A new filter-bed flow controller." 

10-11·30 A.H 

SECTION B. 
Plague. 

(1) "Further InvestigatIOns Into the persistence of plague infec
tIon in the VIllages of Poona dIstrIct durmg the off-season," 
by Captam J. C. G. Kunhardt, 1M S. 

(2) "Plague prophylactIc measures during the off-season," by 
Captain J. C. G. Kunhardt, I.M s. 

(3) "Rat destructIOn and plague," by Lieut.-Colonel S. 
Browmng-SlDlth, I.M s. 

(4) "The use and advantages of hydrocyamc acId gas as a dis
infectant for plague-mfected houses and ShIpS," by Malor 
W. Glen LlSton, C I.E., M.D, D.P.H., I.M.S; CaptaInS 
W. D. H· Stevenson, M.B., 1M s.; and J. Taylor, M.D., 
D.P.H, I.M s. 

2nd SESSION 12--1 30 p .. 

SECTION A. 
V ~taZ Statistics. 

(1) "Note on some points of mterest regardmg VItal statistics," 
by Dr. C. A. Bentley, M.D , D P H 

(2) "Note on some simple methods of testmg the regIstration 
of VItal occurrences m IndIa," by Dr. C. A. Bentley, 
M.D, D.P.H 

(3) "RegIstratIOn of VItal statIstICs," by Captain T. C. McCombIe 
Young, M.B., D PH, I.M s. 

(4) "Note on the regIstratIOn of VItal statlStics m Smd," by 
Major W. Murphy, M B., D P.H , I.M.S. 

SECTION B. 

(a) The use of cast ~ron, steel and ferro-concrete p~pes for water
supply and dra~nage systems. 

(1) "Note on a remforced concrete pIpe for Ahmednagar water-
, supply," by Mr. T. S PIpe, B sc , A.M.I.C.E. 

(b) Stat~stws 0/ consumptwn of water ~n water-works. 
(1) "Prevention of waste in water supphes," by Mr. C. H. West. 

(c) Statistws 0/ pump~ng per pump horse-power per hour. 
(1) "Notes on the comparatIve- cost of pumpmg at various water

works in the Central PrOVInces," by Major L. W. S. 
Oldham, R.E. 

7th Day-Sunday, 25th January~ 

VMlt 0/ ~nspectlOn to Benares. 
(1) Benares-I -Drainage. II-Mmor Improvements. III

Water-works, by Mr. C. A. C. Streatfeild, I.C.S. 
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8th Day-Monday, 26th January. 

Visa to Magk Mila cU Allahabad. 

9th Day-Tuesday, 27th January. 

FULL CONFERENCE. 

RESOLUTIONS. 

Address by 

H. H. 8m JAMES MESTON, K.C.S.I., LL.D., 

lIbeut.-Governor 0/ the United Provinces of 
Agra and Oudh. 
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FIRST DAY-MONDAY, 19TH JANUARY. 

The Third All-India SanItary Comelence opened m the Convocation 
Hall of KIng George's MedICal College at Lucknow at 10 A.M. on the 
19th January, 1914. The Hon'ble SIT Spencer Halcourt Butler, K 08.1., 
C.I.E., 1.08, Member of the Governor-General's Council m the Depart
ment of Education, presided and: addressed the delegates as follows.-

GENTLEMEN, 

r In repeatmg on behalf of the Government of India the welcome 
extended to you last year at Madras, I desITe to express our obligation 
to LocaJ Governments and AdmmlstratIOns for havmg deputed so large 
a number of offiClaland non-offiClal delegates to thIs our ThITd All-Indla 
SanItary Conference. Our numbers th18 year nearly double those of our 
last meetmg and we have had from want of space to refuse several 
apphcations to attend. This fact and the consideratIOn that, since our 
last meetmg, provmClal sanItary conferences have been held both m the 
Punjab and In BIhar and OrIssa are, I thmk, reassurmg IndICatIOns not 
only of the value of these conferences, but also of the growmg attentIOn 
and Interest that SanItatIOn IS ellCltmg m India. Nor 18 th18 Interest 
confined to British !,ndla. To-day for the first tIme we are honoured 
by the presence of a foreign delegate m the person of Dr Frollano de 
Mello who has been deputed to us by the Government of Portuguese IndIa. 
I offer hIm our heartIest greetmgs and thank hIm for the two very 
interestmg papers WhICh he has contrIbuted towards our dlscussions 
Then I desITe to welcome two emment VIsitors to the Conference, SIr 
Malcolm MorriS, who needs no mtroductlon to you, and SIr Edward 
Buck who has given hIS hfe to the serVICe of IndIa. 

At the last conference the opInIon of the deillgates was equally 
divided as to the relatlVe advantages of Calcutta and Lucknow as the 
place of this year's meetmg. Our dec18lon m favour of Lucknow was 
Influenced by the followmg consIderatIOns .-FITst, the two precedmg 
comerence~ had been held In preSidency CltIes where the condItIOns are 
very dIfferent from those obtammg In large mofussll towns llke Lucknow. 
Secondly, Lucknow IS a town to the improvement of WhICh the Local 
Government and the local authorIties have devoted much attention. 
And thIrdly, Lucknow 18 wlth'.in easy reach of three great pIlgrIm centres 
-Hardwar, Benares and Allahabad-to all of whICh places we hope to 
arrange for VISits of mspectIOn. As practical sanItarians you will find 
Benares to be full of Interest from the point of VIew of Its schemes for 
improvmg congested areas, Its compllcated sewage system and its co
opel'a?ve dairy, whilst at Allahabad you "ill have an opportunity of 
studymg the sanItary arrangements made to meet the requITements of 
the vast concourse of pilgrims now assembled there for the Magh Mela. 
The results of the conference Will, I trust, Justify the selection of its 
locale. If so, it will be in no small measure due to the admITable arrange
ments made for us by the distinguished Lieutenant-Governor of the 
UnIted Provmces, Sir' James Meston, and h18 officers. I desITe to tender 
to them our respectful and grateful thanks. In particular I may men
tion the very heavy burden cheerfully undertaken by Major Harriss, 
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S~nitary Commissioner, and Major Selby, PrinCIpal of King George's 
Merucal College, Mr. Horde, Deputy ConurussIOner, Ral Ganga Prasad 
Varma Bahadur, VlCe-Chacrman, and Mr. Bottmg, Secretary of the 
MuniCIpal Board. 
, The year's retrospect shows steady advance in many directIons. We 
may not-we must not-be satISfied with the present rate of progress, 
but there are no short cuts to the ends which we have in view. We 
have arrayed agains.t us the habits and prejudices of centuries. We 
cannot in the land of the ox-cart get the pace of the motor-car. If 
ardent spmts are fretful at the rate of progress, they should at least 
realISe that there has recently been greatly accelerated acluevement and 
that there is a sarutary awakenmg which none can Justly gainsay. In 
both hygrene and research the results give ground for hope. 

In regard to the sanitary services four appointments of Deputy 
Sanitary COmmISSIoner have been added to the eight new appointments 
sanctIoned in 1912. The twelve new appomtments have been allotted 
as follows .-

Three to Bengal, 
Two each to Madras, the UnIted Provinces, and Bihar and 

Orissa, and 
One each to the Punjab, the North-West Frontier Province, 

and Burma. 
Of these appomtments, three are reserved for the present for' officers 

of the Inruan Medical ServIce, and the remairung nme are open to merucal 
men recruited m IndIa of whom eight -all Indians-have already been 
appointed. In addItIOn, 39 first class and 104 second class health officers 
are to be appointed to the munICIpalItIes. In order to aSSISt Local 
Governments m orgarusmg the serVice WIthout delay a recurring grant 
of 2'66 lakhs of rupees has been sanctIoned from ImperISl revenues, m 
addition to a grant of Rs. 25,560 per annum to the North-West Frontler 
Province. The Government of Indla are meetmg the cost of the new 
appointments of Deputy Sarutary COmmISSIOner on the scale sanctIoned 
for Indians, and are giVIng a subventIOn amounting to half the pay of first 
and second class health officers. SpeCIal attentIOn is also bemg paid to 
the trainIng of sanitary lnBpectors Bengal, the United ProVInces, 
Punjab, and I belIeve Burma, have followed the example of Madras and 
Bombay, and It IS hoped that training classes will be opened soon m 
Bihar and Orissa. The necessity of enlarging the BactenologICal Depart
ment has also been recognised and the Secretary of State has already 
been addressed on the subject I hope also that the Secretary of State 
will soon be addressed regarding an mcrease m the sanitary engmeenng 
staff 

I next turn to the dlsposal of the grants for sanItary and antI-malarial 
schemes. The non-recurrmg grants for the purpose of urban samtatlOn 
m 1913-14 amounted to 150 lakhs, or £1,000,000 sterImg, exclusive of a 
sum of 13! laklIS for speCIal schemes in the North-West Frontier Pro
vince, Delhi, BangalQre, Indore, Quetta I and Mercara. The recurnng 
grants for sanitation in the same year amounted to 45 lakhs, or £300,00.0 
sterling per annum of which 5 laklIS was reserved for research and antl
malarISl projects. The remaining 40 lakhs recurnng and the non
recurnng sum of 150 laklIS have been distnbuted amongst the difierent 
provinces in lump BUlns. Schemes for the improvement of rural sanI
tation are not yet sufficiently advanced to justuy Imperial grants, but 
they are receiving attention. In the provinces wluch benefited by the 
transfer to dlstrict boards of the entire net proceeds of the land cess to 
the amount of some Rs. 82 laklIS or over £546,000 sterling a year, there 
should be no difficulty in financing sound schemes of rural sanitation. 
It is hoped that consIderable sums will be set aside for the improve
ment of rural water supplIes, for anti-malarial measures, for the protec
tion of grain stores and for general sanitation.. 
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To those of httle falth I would commend the fact that since the new 
department was formed in January 1911 Imperial grants made for sanita
tion, research, and antl-malanal measures have amounted approXlIIlately 
to Rs. 4,55,74,000 or £3,038,266 sterhng, of whIch Rs. 49,50,000 or 
£330000 are recurring and Rs. 4,06,24,000 or £2,708,266 are non-recur
rmg.' These large subventions have been made, I may claIm, WIthout 
any mterference m the domestIC affaIrs of Local Governments. All 
thIS has thrown a heavy stram of work on the department and I deSIre 
to acknowledge the able and untIrmg serVIces of Mr. LudoVIc Porter and 
Kunwar Maharaj Smgh. I can only repeat the great debt under which 
we all he to SIr Pardey LukIs and Major Robertson 

Durmg the year the followmg grants have been made by the 
Research ]j'und for anti-malanal measures.- , 

(1) Part contnbution to antI-malarial measures at 
Palwal m the PunJab. . . . . 

(2) To complete schemes at Saharanpore, Nagma 
and Kosi . 

(3) For sinular purposes in Ennore 

TOTAL 

Rs. 

14,000 

2,00,000 
58,700 

2,72,700 

No grant has yet been made for the Meerut and Kairana schemes 
which are stIll under consideratIon. Other grants made from the Re
search Fund have been '-

Rs. 
(a) For eqmppmg research laboratorIes of the Calcutta 

School of TropIcal Medlcme, the foundatIOn stone 
of. whIch will shortly be laId by HIs Excellency 
Lord Carnuchael '" 1,00,000 

(b) For improvmg the laboratones and teaching accom
modatIon at the Central Research InstItute, 
Kasauh. 16,000 

(l') For an elaborate experiment m water filtratIon at 
Benares . 1,50,000 

(d) A grant of Rs. 2,000 to Captarns Patton and Cragg to assist 
them m producing a treatISe on medIcal entomology which 
is now m the press. 

(e) A contrIbutIon of £500 per annum, for a penod of three 
years, to the Impenal Bureau of Entomology, for the m
vestigatIon of noXIOUS rnsects. 

(f) Grants of Rs 1,000 each to the Bombay BacteriologIcal 
Laboratory for a practIcal expenment m the dISinfectIOn 
of grain m bulk and to Professor McMahon of the Cannmg 
College, Lucknow, towards an investIgation into the 
chenucal compOSItIon of mrlk m the Uruted Provmces. 

Since the inception of the Research Fund we have received m grants 
16,00,000 and dISbursed 14,35,000 m accordance WIth the adVIce of our 
SClentIfic AdVISOry Board. 

The actual work carned out durmg the year under the auspices of 
the .I~dIan. Research Fund AsSOCIatIon and of the varIOUS provmcIal 
adnurustratrons has been consIderable. There are at present nine 
medical officers workmg on speCIal malarIal mqumes in seven provinces. 
You WIll also be glad to hear that the Secretary of State has sanctIoned 
the estabhshment of a Pasteur Instrtute at Rangoon, the DIrector of 
which will combine bacterIologrcal and serological research WIth his 
routine work. 

I am profoundly impressed by the possIbilitles which research 
generally and bio-chemistry in partillular are openmg up to us. I hope 
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that before many years have passed we shall have in dIfferent parts of 
India research mstitutIOns whIch wIll attract scholars from all quarters 
of the globe. WIthout anticipatmg the proceedmgs of the research 
sectIOn of thts Conference in regard to speCIal mvestigations, I may say 
that they comprISe mqumes mto the causatIon and mode of spread of 
kala-azar, dysentery, relapsmg fever, cholera and gOItre. In all pro
babIlity the majOrIty of these mqumes will be continued durmg the com
ing year. As regards the immedIate future it IS proposed to instItute at 
Poona an investIgatIOn wIth reference to the fixatIon of bacteriologICal 
standards of punty for dnnking water. Inqumes wIll also be made 
Into the etiology of dIabetes, leprosy, and the fevers of uncertam orIgin. 
Although diabetes IS not strICtly speakmg a " tropICal" dISease, It leads 
to the .deat}l of so manJ: valuable lIves m IndIa that an mquiry into its 
causatIOn and preventIOn has become necessary. ThIS mqmry will, 
however, be one of conSIderable difficulty as the dIsease does not attack 
the class of people who come to hospItal for treatment, bemg confined 
almost exclusively to the ncher and more mtellectual claSBes, espeCIally 
those who lead sedentary lIves. In addition we mtend to carry out at 
Benares an elaborate practICal expenment in water filtration wIth the 
object of ascertainIng the best methods of silt-removal and determining 
the relative ments under varymg condltloml of the different types of 
mechanIcal filters and of sedImentation both WIth and without the addI
tion of chemIcals. 

The treatISe on medIcal entomology by CaptaIns Patton and Cragg 
which WIll be publIshed shortly, WIll I trust prove of great aSSIStance to 
all workers in thIS fascmatmg branch of medIcal research. We have 
also engaged the serVIces of an IndIan gentleman, Dr. AwatI, as medICal 
entomolOgISt. He has been workmg under Dr. Maxwell Lefroy at 
South Kensmgton, but IS expected to arnve in IndIa by the end of thiS 
month. 

I recommend to your careful perusal the able reports 1)y Major James 
on the protectIOn of IndIa from yellow fever and on the practICability 
of stegomyia reduction m IndIan seaports whIch were published m the 
second number of the Journal of MedIcal Research. It IS gratifymg to 
learn that m Major James' opinIOn there IS no immedIate danger of im
portation of irilected mosqUltoes mto IndIa after the openmg of the 
Panama Canal. At the same time Major James urges that thIS does not 
justify mactIOn and points out that a contmuous water supply is an 
essential preliminary to any attempt to reduce the numbers of stegomyia 
mosquitoes in our seaports. Durmg the last year Major James has been 
on deputatIon WIth the Ceylon Government and has carrIed out an ex
tensive antI-stegomYIa campaIgn m Colombo. I deeply regret that he 
has now been stncken by serIOUS illness and must proceed to England 
as soon as he IS fit to travel. 1 am sure that you will all Join WIth me 
in wishmg him a speedy recovery and a qUlck return to the scene of his 
useful labours. 

The new" IndIan Journal of MedIcal Research" has now appeared 
and Its third number will the day after to-morrow be in the hands of the 
delegates. It has met WIth a most cordIal reception not only in IndIa, 
Great Bntam and the Colomes, but also on the Continents of Europe and 
America and its CIrculation IS already very large and IS steadily increasing. 
If you will conSIder the style of its productIOn, you will understand that 
at the low subscription-rates now charged it WIll not be a financial success 
unless our subscnptIon list As consIderably increased. It is at present 
financed by the IndIan Research Fund AssociatIOn, but we have no right 
to count on such support for an indefinite penod. I trust therefore 
that you WIll all do your best to mcrease its CIrculation. Here I. may 
mention that all the papers presented to the Conference have been pnnted 
in such form as will enable them to be ISsued as supplements to the 
Journal. In this way they will secure a. far wider CIrculation than is 
possible when they are pubhshed !Derely as appendIces of an oflic181 

( 16 ) 



report. They wIll, moreover, be Issued shortly after the conclusion of 
the Conference and Will thus be m the hands of the publIc sooner than was 
possIble under our prevIOUS arrangements. 

I attach great importance to the work of the provmcial pIlgrIm 
commrttees wIth whom the Samtary CommISsIoner WIth the Government 
of India is zealously co-operatmg The great pIlgrim centres are fOCi of 
epidellllc dlsease and samtary Improvements m them Will add much to the 
health and the comfort of the general population In thIs connectIOn I 
may note the Important beanng of Major Greig's researches mto cholera 
During the WInter of 1912-13 the PIlgrim Committee toured extensively 
in the Umted PrOVInces Their report is now under consideratIOn. One 
of the most lmportant recommendatIons of the Commrttee was the Im
provement of the great Badrmath PIlgrIm Route, regardmg whICh a 
most mteresting report has been WrItten by Mr. G. Adams of the Indian 
CiVIl SerVIce-it Will be found m the January number of the Indian 
Journal of Medlcal Research The Government of India have made a 
grant to the Local Government of 6 lalls non-recurrmg to be spread 
over 5 years, and 20,000 recurrmg for this object, and it is hoped that 
the Local Government wIll be able to meet the balance reqUIred tp 
complete the scheme from prOVInCIal revenues. These improvement's 
should be greatly appreCIated by many thousands of pIlgrims Journeymg 
from all parts of IndIa. 

I now turn to the proceedings of the Conference. The only change 
m procedure tills year is that for adllllmstrative convemence malana 
is now dealt With m the research sectIon instead of our holdmg a 
separate malarIal conference. 

An analysIS of the agenda paper IS mterestmg. There are no less 
than twelve contnbutrons on problems m connectIOn With malaria No 
subject has attracted so much attentIOn Urban and rural water supplIes 
are treated of m seven valuable contnbutions and mIlk supply in SiX 
Four papers deal directly or mdlrectly With town-plannmg, and four also 
With the Important subject of VItal statIStICS. The range covered by 
these papers is very WIde, and trme Will not permit of my dealIng With 
them m detail. But I must allude brIefly to a few of them, and I 
would first dIrect your attentIOn to the three important papers on 
bonificazwne which are on the agenda for diSCUSSion thIS mormng. 
ThIS method IS said to have gIven good results m Italy, and the papers 
WhICh, as you know, were presented to Government some years ago, 
are reproduced here In order that the questIOn as to how far the method 
IS applIcable to IndIa may be thoroughly ventIlated and dIscussed. 

Another Important subject for dISCUSSIOn is the questIOn of the llllik 
supply. It IS ObVIOUS that we must fix standards of purity WIth refer
ence to the Food and Drugs Act, but the questIon IS complIcated by the 
fact that llllik m IndIa IS often a mIxture of cow's and buffalo's mIlk 
There are, moreover, adllllmstratrve dIfficultIes m connection WIth relI
gIOUS and caste prejudlces and with the pOSSIbIlIty of raIsmg the prIce 
beyond the means of the poorer classes 

As regards town Improvement, you WIll have opportumtIes of seeIng 
examples of thIS m Lucknow before the dISCUSSIOn on thiS subject takes 
place. You have also before you a techmcal and elaborate paper by 
Mr. Orr WhICh throws much hght on the dIfficult subject of the regulatIon 
of hght and aIr-pomts whIch are of VItal Importance In View of the steady 
increase of tuberculOSIS amongst the urban populatIOn. 

Then you have three very important papers on the subject of plague 
Those of Captain Kunhardt suggest a pOSSIble new departure in our 
plague pohcy. In one of our resolutIOns last year we dIrected atten
hon to the neceSSity for carrymg on actlVe antI-plague measures m cer
tam selected VIllages durIng the qUIescent perIod Captam Kunhardt's 
present report shows us how to select the VIllages whICh require speCIal 
attention. HIS suggestIons are now under conSideratIOn, and it IS 
pOSSIble that we may deCide to carry out an expeflment of thiS nature 
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Oil a large scale under the auspices of the Research Fund. The paper 
from Pari\l on gram msmfectlon reports the results of the expenments 
for which we gave a grant of one thousand rupees. These experiments 
are of considerable value III VIew of the rapidly accumulatmg eVidence 
as to the part played by gram m the mtroductlOn and s~read of plague 
not only 1Il India but also m Java, l\farula and the Straits Settlements. 

Another paper, to whICh I would draw speCial attention, IS that of 
MaJor Cook Young on the lIlcmeratlOn of rubbISh and rught-sOiI m Delhi 
city. Those of us who live m the VICinity 1..-now what a wonderful effect 
tms has had in IDltIgatmg the Br-nUlSance. Our experience in thIS 
matter illustrates 1Il a' practica manner how large a portion of the 
discomforts whlCh we suffer and the dangers to WhICh we are exposed in 
India are due to defective scavengmg 

Lastly, I Wish to refer to the lant-ern exhibItIOn of type-deSIgns from 
all the mfferent provmces, whlCh, It is hoped, Will afford a valuable op
porturuty for exchangmg VIews and dlscussmg local peculiarItIes and 
dIfficulties 

Research in all its many branches IS lIfting the veIl that hlde~ the 
secrets of dISease and mortality, but' we shall not fully benefit by lts 
dIScoverIes until the people are educated to receive them. In a resolu
tion dated the 21st February 1913 the Government of India commended 
to Local Governments a thorough enqUIry lIlto the teachmg of hYgIene 
m schools and colleges and attentlOn to the personal hygiene of the stu
dents-a subject upon which Rao Sahib Ganesh Nagesh Sahasrabudhe 
and Rao Bahadur Gopal Das Bhandan have WrItten mstructlve papers. 
We are also most anxious to enlist private co-operation and have reason 
to hope that the Indian CounCil of the St John Ambulance AsSOCiation 
will come to our assistance. Practical details of any scheme eventually 
adopted Will be worked out when the reporte of the provinCial committees 
of enqUIry have come in. At present the geueralldea is to Impart m
structIon 1Il first aid and domestic hYgIene in certalll schools, and to en
courage active workers of the AssOCiation to afford assistance m the m
spectlon of pupIls and the school premises. It has also been suggested 
that speCIal trallllng in hygiene should form 'part of the curflculum for 
teachers. Any such Bcheme, however, Will leave the adult populatIOn 
untouched. In order to reach them, It IS proposed to orgaruse under the 
auspIces of the Inman Research Fund AssoclatlOn a Central Bureau where 
a suffiCient number of good lantern slIdes, models, pictures and 8kele~n 
lectures could be stocked. These would be lSSued to the several provm
cial Sanitary ComIDlSsloners to be dIStrIbuted by them on loan to health 
officers and medical men for the purpose of popular lectures, to the staff 
at the dIfferent faIrs, and to the staff of travelling dispensaries. With 
the sanctlOn of the Government of India the United ProVlnces Govern
ment has recently created and financed 26 additional travellIng dispen
sarIes 1Il the Uruted PrOVInces, and financed the employment of three 
officers of the IndIan Medical SerVIce to supervise them at an estimated 
eost of 89 thousand rupees per annum Small exhibitions mIght also 
be organIsed and bacterIologIcalleaBets be dIStrIbuted at rehglOus melas. 
Nor can we stop bere If we WIllh to achieve complete success. Colonel 
FIrth speakIng before the UrutedSerVlceslnstltution at Simla, and SImul
taneously Sir Pardey Lukis delivering the inaugural address at the London 
School of Memcme for Women-the one from the mllitary and the other 
from the CIvIl standpoint--'expressed theIr strong convictIOn that we 
shall never make any real advance III domestIc or personal hYgIene untIl 
we have convmced the women of the country as to its neces.slty. This 
obJect we can acmeve in two ways. The one is by encourBg.IIlg memcal 
women to preach the gospel of health l\l8ide the zenana and to orgalllSl' 
purdah parties at wmch they Will gIve lantern demonstrations, for whlCh 
purpose we shall be glad to lend them the necesssry apparatus. The 
other method 18 by a cautious development of the system of employmg 
nurse dIStrict visitors and samtary inspel'tresses. Ji ou have before you 
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an excellent paper on thIs subject from Madras where the experIment has 
been m progress for the last SIX months, and I understand that sllllllar 
useful work has been inaugurated m Bombay by Dr Turner who, I am 
glad to learn, IS givmg us the benefit of rus great experIence III a work 
on samtatIOn III IndIa wruch IS shortly to be publIshed. I trust that the 
two papers which I have mentIOned wIll lead to a full dIscussion of the 
whole subject, for I am convlllced that If we can succeed III workmg out a 
practIcal scheme it wIll have a lastmg effect upon the welfare of future 
generatIOns, both by increasmg theIr knowledge of preventive measures 
and by Improving theIr general standard of health and phYSIque. 

You Wlll thus recogmse that essentIal and far-reachmg systems of 
samtary educatIOn are now in the aIr. I hope that we shall soon be able 
to publIsh a ResolutIOn on general samtary polIcy and address Local 
Governments WIth a vIew to the workmg out of defimte schemes. We 
have before our eyes the remarkable achIevements on the mIlItary SIde 
by the servIce so ably dIrected by Sir Arthur Sloggett The mllltary 
condItIOns are not comparable to those WIth whICh we have to deal. We 
have to handle not small numbers of adults under lllllItary dlsClphne m 
samtary surroundmgs, but many llllllIOns of men, women and children 
hvmg m most lllSamtary surroundmgs under little or no control We 
have to carry the people Wlth us and there are lImIts to the powers of 
educatIOn wruch no amount of money can altogether remove. But WI' 
can do much and I know thIS-that you wlll press forward patIently, but 
persIstently, Wlth long VISion and hIgh sustammg hopes, and, belIeve me, 
gentlemen, you wlll succeed. 

At the close of the PreSIdential Address, the Conference adjourned 
and reassembled m the ExallllnatIOn Hall LIeutenant Dr Frollano de 
Mello, the delegate of the Government of Portuguese IndIa, then spoke 
as follows -

Monsieur Ie President, MeSSIeurs et honores congresslstes. 
Dans cette salle et au llllheu de cette assemblee ou toute une troupe 

de savants se trouve rlmme pour les travaux de cette conference nous 
venons d'ecouter les eloquentes paroles de blenvenue que nous ont ete 
addressees par les venerableslevres de SIr Harcourt Butler et chacun a du 
surement sentIr une certame fierte en sachant que ces eloquentes paroles 
s'addIessent a chacun de nous. MOl alors J 'en SUIS partICuherement 
touche et les dellcates attentIons que M. Ie PreSIdent a eues envers ma 
personne, Je les accepte non comme dmgees 8. ma personnahte, trop 
petIte pour figurer a Ill. tete de tant de noUlS Illustres dont Je SUIS heureux 
de faIre ICi connalssance, mais pour la natlOnalIte que J'all'honneur de 
representer, la natIOn portugalse, votle alllle et alllee qUI a toute sa fOI 
dans son passe celebre et toute son esperance dans son avenIr. 
I Au moment OU Ie dlscours de M Ie PresIdent sera lu par mes confreres 
portugaIS, a l'lnde comme au Portugal un frlSson d'enthouslasme passera 
dans les ames de mon pays; on se sentira ner de l'accuelllement que 
Ie representant du gouvernement portugaIS a re«u de Ill. ]aInalS dementle 
gentlllesse anglalSe et J'al pleine fOI que l'entretIen allllcal d'auJourd'hul 
sera pour nous une nouvelle VOle ouverte pour la recherche sClentlfique, 
aux colomes surtout ou les portugaIS ont tant de relatIOns avec Ill. 
pUlSsante natIOn BrItanruque et OU quelques-uns de nos mtidecms se 
Bont devenus celebres, soit da.ns Ie champ d'Hyglene, soit dans celUI de 
Ill. ParaSltologie. 

Au moment ou ]e parle, Je sens bien que Ill. VOIX me manque pour 
qu' elle SOlt dlgne de vous et dlgne de mOl. Ne sUIS-Je pas au llllbeu 
d'mfatlgables SClentlStes que nous nous sommes habitues a venerer de 
tres loin au travers les brillantes conceptIons, les brulantes decouvertes 
que nos etudIants savent par coeur, parce<j.ue les noUlS de leurs auteurs 
n'appartlennent plus a une nation, une fOlS qu'lls sont Sl grands qu'ila 
appartiennent a. l'humarute entlere. La PatrIe de Ill. SClence, MeSSieurs, 
est 1 'Unlvers tout entler, et heureuse Ill. nation anglalSe qUI pOBsede des 
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fils dont tous les pays dlsputeralent avec pla18lf Ie berceau et qUI fl·nt 
l'orguell de leur Patrie. Elle resume donc par elle-meme une bonne 
parcelle de cet uruvers SClentmque. 

Eh bien, malgre que la VOIX me tremble, en sachant que l'espnt de 
Ronald Ross est present a cette conference, Ronald Ross qUI avec 
Laveran peut etre bien consldere Ie fondateur de la Parasltologle troplcalt', 
malgre qu'autour de mOl ]e V018 des savants d'envergure de Leonard ' 
Rogers, Glen Liston, Donovan, Percival Mackie, ChrIstophers et tant 
d'autres dont les noms m' echappent it present et qUI voudront bien 
excuser a un etranger de ne pas POUVOIr citer les leurs, je VOiS les yeux 
Intelligents et pleins de bienveIllance de SIr Pardey Lulus, qUlm'arument 
It dIre que Je ne parle ICI que pour vous presenter mes hommages per
sonnels et pour vous assurer de la part de vos confreres portugaiS l'ex
preSSIOn de la plus enthouslaste admIration qu'lls ont pour I'oeuvre 
sClentIfique qUI ont -accompli les sujets de la tres haute et tres pUlSsante 
Majeste Bntanruque, Empereur des lndes. 

The PRESIDENT explaIned that as all the papers had been CIrculated 
to delegates they would be taken as read. The Conference then proceeded 
to discuss the varIOUS papers regarding" The Italian system of reclama
tion of land by sIlt deposit With reference to the mItigation of malarIa." 

The followmg are summanes of the papers. 

(I) REPORT ON THE CONTROL AND UTILIZATION OF RIVERS ANP 
DRAINAGE FOR THE FEUrILIZATION OF LAND AND MITlGA· 
TION OF MALARIA 

BY 

SIB EDWARD BeCK, K C OJ, LL D 

The utilizatIOn of SlIt for the fertIlIzatIOn of land has been caITled 
out on an Important scale In Italy SInce the twelfth century, many hun
dreds of square miles of unwholesome depressIOns of poor soil havmg 
been rendered healthy and fertile by silt deposit prevIOusly to the uni
ficatIOn of Italy. 

Since the uruficatIOn m 1862, the Government has undertaken a still 
Wider campaign agaInst malaria throughout Italy by the agency of silt 
deposit combined With dramage. There are now 249 projects m hand, 
covermg an area of 4,300 square miles, of whIch nearly half are approach
mg completIOn 

The annual expenditure on these projects has increased from about 
15 to about 50 lakhs of rupees a year, 9 (llllihon sterhng has been ex
pended m 42 years Earlier operatIOnS have, some of them, been un
remunerative owmg to mexperlence and polItical mterruptIOns. But 
more recent works have, many of them, been highly profitable, returnIng 
20 per cent. on capItal outlay 

The results have been achieved by securmg the control of the rIvers 
and of the dramage systein in the plams throughout the country. 

In additIOn to the operatIOns conducted by Government a large num
ber of works are carried out by aSSOCIatIOns of prIvate owners WIth or 
Without offiCIal aSSIstance. But whereas the pnmary object- of the 
Government 18 expulSIon of malaria, followed by fertIhzation of land, the 
prImary object of the prlv!l-te owner 18 agncultural Improvements, 
followed by improved samtation. 

Dunng the last century a system has been developed of secunng the 
control also of raInfall and dramage in the hIlls, by whIch erosion IS pre
vented and ravines and depressIOns are converted mto fertile belts of 
good soil. 

Can ItalIan methods be usefully apphed t~ lnilla ~ As regards low
lying lands m the plains there are two distmct issues; (1) the expulsIon 
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or dmunutlOn of malarJ.a, (2) the fertlhzatlOn of soil The first object 
can be partially effected by dramage, and It IS noted that a large dramage 
scheme for this purpose IS under contemplation m Bengal But to use 
the nalIan expressIOn, the lowenng of the level of water should be combtned 
mth the ratstng of the level of the sotl. How the two systems are combmed 
In Italy requIres a study of Itahan methods (which are the result of 
centUrIes of experIence and development) by competent engmeers 

At a recent AgrIcultural Conference m Italy It was" resolved," 
that although dramage might be desIrable for the rapid eonverslOn of 
unwholesome mto wholesome tracts, It would be a" grave error" not to 
follow dramage, wherever pOSSible, with slit deposit 

The VIrtues of sIlt deposit are not unknown m India In 1893, I was 
permitted to Issue a CIrcular enquIrIng how far the practice of usmg silt 
deposit prevailed. The answers lillply that m some parts of the countty 
the cultivators use It With or Without offiCial help, but that m most Indian 
districts lIttle or nothmg 18 done m this dlrectlOn, and that nowhere 
was there any comprehensive scheme for the control of rivers all,d dram
age With the object of preventmg malaria or of fertllIzmg land. 

Slmllar eVidence was given regardmg the control of dramage m 
hIlls and ravmes for the preventlOn of erosIOn and for the fertIlIzatlOn of 
land. SporadiC work of the kmd had been done m varlOUS places With 
or Without official help, but no comprehensive scheme had been under
taken many provmce. A commencement on an Important scale seems, 
however, to have been made m the Bombay PreSidency, where several 
lakhs have been granted for the control of dramage m hills and raVines 
as a famme work. 

Such works were recommended for famme rehef m the first Famme 
Code, but have not been hitherto serIously utlhzed. It would seem 
deSirable that they should be mcluded m the programmes of famme 
relief works: 

The successful system referred to m paragraph 6 deveroped In 
Italy for the control of draInage ill hIlls and raVines IS novel and un
known ill IndIa. This also seems to requIre study m Italy by competent 
engmeers. 

Another matter which 18 conSidered of Importance by the agri
cultural authorities m Italy 18 the formatIOn and trammg of corps of 
agrICultural engmeers as has been done m Germany and more recently 
m France. ThIs questlOn seems to deserve conslderatlOn m IndJ.a. 

Next to water, the great want of India, especially of Upper India, IS 
manure OIlcake and bones, two of the prmCipal manures of Europe, 
are exported, stable manure is most of It burned Chemical manures are 
too costly. It would seem to be a " grave error" not to utIhze rIver 
silt, wherever aVailable, as an additIOnal manure supply Both from 
Italy and India It IS reported that good sJlt depOSit requires no other 
manure for ten years. 

The Immediate measures suggested are -
(1) The contI~ued analYSIS of sIlt In rivers and canals when in 

flood after heavy ram. 
(2) The deputatlOn of a competent engmeer or engmeers for the 

study of methods in Italy. 
(3) The construction of dramage maps, on the illexpenSlve system 

explamed ill the report. 
(4) The general diSCUSSion of the questlOns mvolved at the annual 

agricultural conference m February 1907. 

Further questions may be brought under consideratlOn m later 
years, such as.-

(5) Whether the Silt of IndIan rivers and canals, especially m 
sub-Himalayan tracts, can be profitably utIhzed. 

(6) Whether notorIously unhealthy tracts, such as the TeraI, can 
be treated on ItalIan methods for the checkmg of malaria. 
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(7) Whether schemes can be prepared for inclUluon In famme relIef 
programmes. 

(8) How far eXIstmg canals can be utilized for the distributIOn of 
fertile silt. 

(2) REPORT ON UTILIZATION OF SILT IN ITALY 

BY 

MB. (' B' Hurro!' 

As a result of the recommendatIOns of Sll' Edward Buck, K.C.S.t., 
the author was sent on deputatIOn to Italy to study the methods 
employed for the utilIzatIOn of Silt for the mitigatIOn of malarIa and the 
fertilizatIOn of land 

The engmeermg and agricultural aspects of the questlon are bUy 
described and discussed. 

The term bontfica,ztone means, m a general way, the Improvement 
of the land, either from an agflcuitural or hyglemc point of VIew, or from 
both together. The works themselves are called bonificke, and conslst 
essentially in the hydrauhc regulatlOn or systematlzmg of the tract of 
country to be Improved, by regulating the courses of nvers and torrents, 
by systematizmg thell' mouths, by erecting embankments to prevent 
mundatlOn, by raJsmg the level of 10w-lYlllg lands, by fillmg ur stagnant 
pools of water With silt derived from the turbid waters 0 fivers or 
torrents, by means of pumpmg, by fillIng up borrow pits along the line, 
roads, railways or canals WIth SlIt wherever pOSSIble, or, if not pOSSible, 
by provldmg proper faclhtles for dramage. 

By the Itahan Act of 1900 the works are dIVided into categories. 
(a) The more Important works of dramage and colmata (the term 

colmata means the process of deposltmg SIlt on low-Iymg 
lands) whICh have m view a great hYgIemc or agrIcultural 
amelioration of the condItIOn of a tract of country. Such 
works are carrIed out by state or provmClal agency 

(b) Works In whICh pTlvate lnterest 18 either donunant or ex
clUSIve. 

The methods of financmg the schemes and the varIOUS factors to be 
studIed m the preparation of projects are descrIbed. 

SectIOn II of the paper gIves detaIled deSCrIptIons of the Bomfica,
zwm works actually VISited by the author at Oste&., FoggIa, Capua, 
Grosseto, Revenna and Ragazzenna. 

SectIOn III IS devoted to a deSCrIptIOn of the system of reclaiming 
ravines and stoppmg erosIOn m the hIlls, a system known as colmota 
rU monte, whICh has for Its object the utihzatlon of the force of the 
waters for the removal of the objectionable ruggedness, whether concave 
or convex, and for modIfymg or rendering the slopes more uniform. 

In Section IV the author~ dIscusses the conclUSIOns to be drawn 
from the Itahan works. The_questIOn of the apphcability 'Of Buch works 
to IndIa 18 exammed, and the SlIt-carrying capacIty of IndIan rIvers 
compared WIth Italian rIvers 

IndIan rIvers do n~t contam anythIng approachmg the volume of 
silt to be found m Itahan rIvers. In the Jumna-Ganges Doab any 
large schemes for reclamation would not prove financially successful. 
It is quite pOSSIble that m BOrne parts of IndIa, particularly towards the 
sea-coast, where the physicial condItIOns may apprOXimate more closely 
to those found m Italy, large reclamation schemes are practical. 

In reference to the quesbon as to whether notorIously unhealthy 
tracts such as the Terai can be treated on Itahan methods for checlung 
malarIa, the author concludes, at all events in the Kumaun-Teral, where 
he has had much experIence, that such methods would be unsuccessfuL 
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StIll much could be done m other ways to nutlgate the eVIls of 
malaria. 

As regards (Jolmata m the hIlls, It 18 doubtful whether It IS generally 
adaptable to India, but It IS worth a trIal, especially m the neIghbourhood 
of large towns where mtensive cultivatlOn Wlth IrrlgatlOn and manure 
can be practIsed. There are also many places m the ravmes bordermg 
on the Jumna where the land could be bUllt up wIth a senes of sIltmg 
basins as descrIbed m the text The author IS convmced that the 
problem to be solved m many parts of IndIa IS not that of capturmg 
the sIlt after It has found Its way mto torrents or rivers, but to prevent 
~t gettwg there. 

SIr Edward Buck has subnutted as one of the questions for consider
atlOn, whether schemes can be prepared for incluslOn m famme relIef 
programmes, and the wnter consIders that a system of VIllage relIef 
works for the embankmg and terraCIng of fields m tracts lIke those 
bordering on the Junma would be emInently sUIted as famme relIef 
works. 

(3) REFORT ON THE COLMATE PI MON~E OF ITALY. 

BY 

MR. F.OLAYTON. 

The injurious actlOn of rainfall on hIll-SIdes m washmg off the good 
surface soIl and formmg ravines and landshps, 18 an evll that has long 
claimed attentlOn m Italy Many attempts at rectifymg the evil have 
been made by methods of sub-SOlI dramage,contour dramage, and systems 
of contour ploughIng, WIth the bankmg up of depresslOns and J:avmes 
By these means the IrregularIty of the hIll-SIdes IS reduced and cultivatlOn 
of the slopes between contours IS made eaSIer. When the mmor depres
SlOns have been filled up the land IS then consldered to be systema
tIzed 

The detaIled descriptlOn of these processes and the author's personal 
observatIons are gIven, and the text Illustrated by diagraU18 and photo
graphs. 

The important question IS raISed as to how far the ItalIan methods 
of reclamatIon and Improvement of hill-SIdes can be applIed to IndIan 
condItIons. The ramfall in Indla 18 so much greater m mtenslty that, 
although to some extent the methods are capable of applicatIon, they 
must be more expenSive owing to the masonry works that would be 
necessary. Nevertheless, they could be usefully adopted m the gradual 
reclamatlOn of the ravmes along the borders of the khadtrs of many of 
the larger IndIan rivers 

<') NOTE ON THE SILTING UP OF THE BISl'UPUR BHlL AT 
BERHAMPUR. 

BY 

Muo" W W CLEMESBA, I" 8.' 

The Hood water of the Bhagirathl rIver IS admItted mto the BIStupur 
bhII and after deposItmg lts SlIt IS drained off 

The note gives the extent of the annual depOSItions of SlIt, and It IS 
estimated that It will take 15 years to sIlt up the bhIl entIrely, and render 
the area available for cultivation throughout the year. 

Sm EDWARD BUCK, ill mtroducmg hIS paper, sard ~The reports 
on the table by myself and Mr. Hutton mdIcate sufficiently the great 
work accomplIshed III Italy durmg recent centurres, and bemg carned 
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on wIth greater persIStence than ever at the present tune, wIth the 
primary object of mltigatmg malana and the secondary object of 
creatmg fertile lands. 

One of the greatest, If not the greatest, of Italy' s g~llIuses 
Leonardi da VillCI, led the way by pOilltmg out ill the 53rd chapter of 
hIS great work on the uses of water, how the BOll of the hIgher levels 
should be spread over the lower levels m order to render them fertile 
and purify the aIr Thts IS the prmClple upon which all subsequent 
operatIOns in Italy have been based. PurIfying the aIr meant, though 
Leonard! dId not know it, the gettmg rId of the mosqUIto. ObVIOusly 
the first step was to harness the rIvers and to control theIr waters so 
as to oblIge them to deposIt theIr SlIt, whenever It was worth deposit
ing, on malanous depressiOns. 

In 1906 I was allowed by the Government of IndIa to make a tour 
round Italy m order to see what had been and what was bemg done. 
It was found that the extent of country under recent and present treat
ment was 4,300 square·nules, mdependellt of an unknown area of Borne 
thousands of square mIles dealt WIth by dramage or by deposit of SlIt 
m past centurIes From one celebrated mland valley (Val dl Chlana) 
of 800 square nules, It was offiCIally reported at the end of the 18th 
century that malana had been finally expelled. "All the transformatIOns 
have been due," It was written, "to the natural deposit of SlIt spread 
ove~ the land by lateral streams dIrected more or less by man." At the 
time of my VISIt m 1906 there were m operatIOn Just 249 separate works 
in dIfferent parts of Italy. 

Naturally what I had seen in my tour led to the questIOn how far 
similar work could be undertaken m Indla, and I suggested to the Govern
ment of IndIa that a competent engmeer should be sent to examine the 
Italian system from an engmeering pomt of View, a suggestIOn whICh led 
to the deputatIOn of Mr Hutton whom I had the pleasure of accompany
ing round Italy. Eventually the Government of IndIa committed the 
task of haVing expenments tried, to the Government of the Umted Pro
vinces, and Mr Hutton, whose excellent report is before you, wIll be able 
to tell you to what extent these have been caqIed 'out. As far as I can 
learn, they have as yet been confined to what are called sIlt traps designed 
to fill up depreSSIOns on the borders of canals 

In dISCUSSIons on the subject of harnessmg the rIvers of IndIa on 
the Itahan system I have often been met by the objection that the 
game would not be worth the candle, that the floods of the monsoon 
are less easy of management, and that the cost of harnessmg would be 
exceSSIve It could not, however, be urged that the smaller rIvers could 
not be brought under control in view of the fact that our splendid 
engineers have successfully" harnessed" (1 co=end that Itahan word) 
the mighty rivers of North IndIa. The objectIon 18 entirely one of cost. 
I venture to 'Contend that thts objection caunot carry much welght untIl 
reasonable experiments have proved It to be valid. , 

The primary object of the"Italian operatIOns has been the extmction 
or nutigatlOn of malaria. Tli.~ fertlhzation of land whlCh holds the first 
place in Leonardi da Vmci's treatISe IS not recogntsed by the Itahan 
Government as an object ]ustdymg state actIon in the temporary 
occupation of pnvate est",tes But the health of the people is consIdered 
paramount above all other consIderatIons and when there IS malana, 
Government steps m and takes up the land untIl It is cleared of malarIa. 
So It should be m India if,. as in Italy, the money can be found. For
tunately experience In Italy has now led to a remuneratIve system and 
there are strong reasons for behevmg that such mIght be the case ill many 
malarIOUS tracts m India also. 

The primary, If not the sale, object of Indran canals ha.s been, and 
18, irrigation FertIhzatIOn of land and nutIgation of malarIa have not 
been thought of. On the contrary, land has been Impoverished, produc
tIve powers of soil lessened, and malana increased. _ It IS unfortunate 
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that when the earlier canals were planned no detailed maps of the 
draInage of the country eXISted, and that what was called the fir tree 
desIgn was adopted wIthout knowledge of.the harm tHat would be done 
by mterference wIth the natural drainage. In the fir tree plan, branches 
were led out from the trunk canal every 3 mlles or so m parallel lInes, 
without regard to the surface dramage of the country. I may gIve 
as one example (there are many others) my own expenence on 30 mlles 
of the Ganges Canal, in a tract m which I was settlement officer. 
The fir branches traversed oblIquely the natural drainage of the country 
and contmually caused swamps (WIth consequent malarIa) whICh was 
ruming many VIllages. I represented the matter to Government with 
the result that the eXIStmg branches were broken up and new ones 
constItuted on minor watersheds. I have a special object m drawmg 
attentIon to this partIcular case because my discovery of the many 
places in WhICh similar swampmg and mcrease of malarIa occurred, was 
due to my havmg had dramage maps made in every village on the 
sImple and inexpensive plan explamed in AppendIx D of my report. 
Possibly the maps indirectly saved m this case many hves. 

It may be noted that on page 24 of my report before you, the 
suggestIon was made that slmllar maps should be made through
out the provinces. I am not aware, however, that any steps have been 
taken in thIS direction. But I am quite sure that no important scheme 
of dramage control can be undertaken in connection WIth the mltigatlon 
of malana until detaIled dramage maps are forthcoming. What I would 
now venture to suggest IS, that not only should these maps be made, but 
that they should, when made, be utlhsed for the construction of a malaria 
map based on the statl8tlcs of the greater or less prevalence of malarIa 
in each village or group of VIllages. These data combmed with the 
drainage map would qUICkly mdlcate tracts m wruch a hIgher percentage 
of malana cases was assocIated WIth surface depressIOns. It would then 
become the duty of the engineers to consIder whether the depressIOns 
could be silted up. The feasiblhty of constructmg such maps.at an 
msigruficant cost was, as mdIcated in Appendix D of my report, J?roved 
by the apphcatIOn of the system to the whole of the Cawnpore dl8trict, 
some 2,000 square mUes, by Mr. F. N. WrIght, Set~lement Officer, and 
though his map has been lost, a section of it, which will serve as an 
illustration, survives in Colonel Chbbon's manual. It is obvious that 
such maps would be useful for many adlninistratlve, engineering, and 
agricultural purposes mdependently of a malaria survey. 

I notice for Instance that in an interesting paper on drainage for 
agricultural purposes, Professor Howard of Pusa Insl8ts on the necessIty 
of such maps, advocating, indeed, the system to which I have referred. I 
venture now to hope that the support of thIS Conference WIll be gIven 
to the furtherance of the scheme. 

Reverting to the WIder project of harnessing streams on the Itahan 
system, it 18 no doubt WlSe, before making attempts on romor rivers, to 
commence by utilIzing the elaborate canal system by which the waters 
of the greater rivers already harnessed are dl8tributed-a begInnIng has 
mdeed been made. But I would represent that the scientific organizatIon 
so splendidly arranged m Italy has not as yet been systematICally estab
lished in Indian expenments. It WIll be seen from the reports of Mr. 
Hutton and myself, that the key to the Itahan success is the seizure of the 
earhest Slit brought by floods after raInfall, and that the greatest care 18 

taken to test the character and value of every ounce of Slit deposited by 
river or canal. It is of course, from a mew.cal point of view, immaterIal 
whether a depreSSIOn is filled up with fertile SOli or with agriculturally 
useless sand. But It is obvious that the enormous funds required for 
any extensive works would never be granted by the financial departments 
in India, unless there were some prospect of a financial return. Italy, 
it is true, scorned expense. The health of the people was the paramount 
consideration. But the expenence and wisdom of the engineers have 
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now succeeded m making the operatlOns profitable, but only on condition 
that the upper stratum of SlIt deposIt is good and fertIle sou. 

Major Buck,"Wlth whom I recently mspected a slIt trap of nearly a 
square mile m the district of Karnal, of WhICh he IS Deputy CommIS
SlOner, Wlll give you figures whICh indicate that an expenditure of i of 
a lakh would, If' the prmciple of good Slit at the top be considered, 
give a return of 5 to 10 per cent. 

That there IS an enormous quantity of good soil washed down the 
HImalayan slope by the earher floods; that nearly the whole of It IS 
carried mto the larger rivers and sea, that it is lost to the agriculturIsts 
who, as Professor Howard has wrItten, want nothing so much as thIS verr. 
manure, are facts whICh are suffiCIently patent. So far as thIS good soIl 
can be saved it WIll add to the wealth of the country, and surely every 
attempt ought to be made to secure it, espeCially if at the same tIme It 
can be utilized to keep down mosqUitoes and malaria withm restrIcted 
limits. Mr. Hutton has dealt elaborately and instructively WIth the 
problem of obtainmg SlIt from the dlstributarIes of canal water m Upper 
India and fully recognises the necessIty of usmg the best of the soIl whICh 
they carry. But I am dlSappomted WIth hIs, to me unexpected, conclu
sion, that the earlIer floods, richest m fertlllSing SlIt, cannot be used 
because the canals are then being fully worked for other purposes. 
But thIS 18 Just the sIlt we want. This IS Just the SlIt for which the 
ItalIans eagerly watch when showers fall m theIT little mountains. It 
IS not, however, a question whIch there IS tIme to discuss further now. 
I can only urge that whenever good SlIt IS brought down from our hIlls 
It should be as far as pOSSIble utilized, and that the permanent advant
ages of health and fertIlIty should not be lightly subordInated to the 
temporary advantage of lrrlgatmg crops at a season when the principal 
harvests have already been gathered. But I congratulate Mr. Hutton 
In haVIng given such close and earnest attention to the subject. 

In conclUSIOn, I hope that I shall not be considered Impertment if I 
suggefit that one or two medICal men should be allowed to VlSit Italy and 
see for themselves what magruficent results have been obtamed m that 
country. Should thIS step be taken, I shall be glad to be perlllitted 
to gIve assistance m the way of mformatIOn and mtroductlOns. 

In the meantIme, I trust the Conference WIll Jom in supporting the 
proposal for drainage maps as a necessary ba~IS for a satisfactory 
malaria survey, and WIll recommend that there should be some central 
authOrIty responSIble for maintammg the promotlOn of progress ill 
bomficazione throughout IndIa. 

THE PRESIDENT said he had Just received from Professor Howard of 
Pusa a brief note on some work that he had done there, and requestIng 
that he might be allowed to explam brIefly the experiments he had been 
conductmg at PuBa. 

PROFESSOR HOWARD: One of the great argunIents against dram
age as an antI-malarial measure in rural India is the expendIture 
involved. If, however, it can be shown that dramage increases very 
materially the crop-producing power of the land, and can be carried out 
at a small cost, the finanCIal ObjectIOns dISappear. Further, a drainag~ 
system whIch adds to the mcome of the cultivator, and also increases the 
revenue-producing power of the country, WIll be as popular an anti
malarial measure as can well be deVISed. In the present note an account 
is given of a system of surface drainage SUited to the local condItions of 
considerable tracts of Indla. In BIhar the method has alreadY' been 
taken up at several centres a)ld has proved of the greatest agncultural 
value. 

The need of drainage in the monsoon tracts of India is very great. 
Every year the country sustains a large annual loss of crop due to the 
w~ter-Ioggmg of the SOlI. This pomt is hardly realised at presen~, but ~t 
will be understood when It is remembered that most of the rainfall IS 
compressed into four montllS of the year. Under such CITCulllStances 
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the land remains wet for long periods at a time The proper proportion 
of aIr and water m the sOIl on whICh fertIlity depends cannot be mam
tamed. There IS too much water and too little aIr, and m consequence, 
the fertility is destroyed, probably due to a loss of avaJlable mtrogen 
by demtrlficatlOn. 

The amount of loss of crop due to water-loggmg was determmed 
at Pusa m the rab~ season of 1910-11 One of three plots of wheat land 
was kept water-logged durmg the month of September and then 
allowed to dry. Afterwards the three plots were treated alike and 
sown WIth wheat in the ordmary way. 

The YIeld m bushels per acre obtamed was as follows .-
1. Plot water-logged m September only 15·55 bushels. 
2. Normal plots (average) . . 31 79 " 
Thus the effect of water-loggmg for a month was a loss of wheat 

of lust over 16 bushels to the acre, or what IS usually regarded as a full 
crop m thIS locality. The above is not an ISolated example of water
loggmg, but has frequently been observed at Pusa and at other places m 
the GangetIc plain. 
• To prove that the loss of fertility whICh follows water-logging IS 
due to a destructIOn of avaIlable nitrogen, a strip of land down the middle 
of the three plots was manured WIth nitrate of soda before sowmg. The 
YIelds m bushels per apre on the manured strip were as follows :-

1. Water-logged m September, manured WIth mtrate 
of soda .. .. .. 25·17 bushels. 

2. Non-water-logged plots manured WIth nitrate of soda " 
(average) 31 22 

NItrate of soda, therefore, mcreased the YIeld of the water-logged area 
by 9·62 bushels per acre and had practICally no effect on the normally 
managed plots. 

These figures are of cOIllnderable interest to India. It requires no 
great imagmation to realise what they mean to the country If any con
SIderable area is m need of drainage In ordinary years. The losses due 
to water-Ioggmg can m many cases be prevented. Wherever surface 
drainage can be carried out, loss of crop due to water-loggmg need not 
occur. A method of drainage has been deVISed at Pusa for thIS purpose 
whICh IS now being actIvely taken up m Billar. The system consIsts 
in diVIding up the land to be dramed mto SUItable areas from one to 
five acres m extent. These areas are then surrounded by trenches 
and the edges of the dltches are put down In strips of grass about 
two feet broad, the level of the grass borders being about one mch 
above that of the field. The field dltches connect with larger trenches 
whICh act as small drainage canals and carry off the surplus rainfall 
eIther to rivers, nullahs or to the low-lying rice fields. The cost of 
digging the ditches and plantmg grass on the borders of the trenches IS 
very small. To carry out the system a rough dramage map is essentIal. 
This can best be made by marking on an ordmary map the directIOns In 
which the rain runs off the land durmg the monsoon. This is a better 
and cheaper method than that of taking levels. 

The advantages of thIS method of drainage are very great and are 
as follows :-

(1) Water-logging is prevented. A great increase m crop, parti
cularly in the low-lying land, is at once obtained. This is Illustrated 
by the continuous wheat plot at Pusa. ThIS plot, which formerly 
gave poor yields of wheat, has gone up In crop-producing power since It 
was drained, and although cropped WIth wheat every year for the last 
seven years without manure, shows no loss of fertility. 

(2) The cost of cultivation and weeding is decreased. Drained 
fields are easily kept free from weeds during the monsoon, and can be 
prepared for ,.a'bi crops much more quickly and cheaply than ordmary 
undrained land. In wet years this is a very great advantage as the 
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low-lying wet lands which are undrained can never be got. ready in 
time for a full crop to be obtained. 

(3) The fine SOlI or SlIt is retamed on the land. At the present time 
in the alluVlal plalnS of India large quantItIes of fine soil are every year 
carried away by rain-wash mto the rivers and low-lying areas. ThIS 
means great dIminution of fertilIty as the loss of this fine soil lowers the 
water-holdIng capacity of the land_ Further, the rIvers tend to 
get sIlted up and their drainage capacity is lowered by the extra 
work of transporting the SlIt. Under the Pusa system of dramage 
the fitl,e soIl is largely retained on the fields. The grass borders 
stop the run off sufficIently to allow the water to depOSIt the silt 
before flOWIng over mto the ditches. SlIght slopes dramed in this 
way in a short time become a serres of terraces. Some measure
ments made at Pusa this cold weather will show the enormous 
value of the system m checking the loss of silt. Plot I in the 
northern trIal ground 18 rectangular m shape and slopes from south to 
north and is 94 feet WIde. It was drained in 1909. In January 1914, 
the northern edge had been raIsed 6'5 inches above the origmallevel. 
Thzs IS a plot of lIght land and on such areas the loss of silt is greatest. 
Plot 11 of the pentagonal field IS also rectangular In shape and slopes from 
north to south. It 18 194 feet wide and was dramedin 1909. In Januarr. 
1914 the south edge was 4'5 mches above the original level. The SOlI 
in th18 fiefd 18 IOOderately heavy and so the loss of sut is less than in the 
first case. 

From the agricultural standpomt the great advantage of this drain
age system is that it enabhwthe cultIvator to control the rainfall and to 
retam hIS soil. In wet years he can get rrd of the extra water and In dry 
years the fields can be embanked and all the rainfall held on the land. 
That the system can be taken up on the large scale IS shown by the 
following report, dated 3rd January 1914, received from the manager 
of the Dhoh estate in Blhar:-

"During the past year I have applied the system of surface drainage 
to some 40 bighas and I Intend to extend It to the whole of my factory 
Ze'f'ats here and at the outworks. The lands which I drained in thIS way 
this year were formerly, in a wet year, more or less water-logged, the 
whole of the rains owing to the water from the higher lands draIning into 
them. This year I was able to cultIvate and keep them clean all through 
the rains, and even after the late rams which we had this year, I was 
able to sow wheat m them before the end of October." 

Any scheme of dramage WIll pay its way agriculturally and the anti
malarial benefits WIll, so to speak, be thrown In. 

MAJOR C. H. BUCK said that he had been, for the last SIX years, in 
III distrIct m the Punjab where SIlting had been done in a canal with the 
express obJect of reducing malaria. He then read to the Conference the 
following note in SIlting operations in the Western Jumna CanaL 

"The Western Jumna Canal flows, from its head-works at Tajiwala 
as far as IndrI, m an old bed of the JUlllna skIrtmg the old high bank. 
It formerly continued m that channel past Kamal, and made the 
place so unhealthy that In 1843 the troops were removed from there to 
Ambala. If; was not untIl 1881-86, however, that steps were taken 
to remove the evil. The mam branch of the canal was then reahgned 
from Indri and carried along the hIgh ground west of Kamal. ThIS 
caused an immense impl'ovement in the health of the villages below 
Indri. 

In 1892 the Bllsa Branch was taken 0:fI from Indri and, in order 
to give it a supply, the banks of the canal in the old channel were raised 
and the water. backed up by a regulator. Since then there has be~n 
much percolatIon above Indri and stagnant SWanIpS have formed m 
all the villages skirting the canal. Spleen disease and malaria have 
prevailed there, and cultivation has also been injuriously afIected 
except in seasons of drought. 
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In order to do away with .hese evils three methods were considered, 
first, the further re-ahgnment of the canal above Indrl, secondly, the 
treatment of the bed Wlth ImpervlOus matter; and lastly, the construc
tion of siltmg reaches. The former was too expensive, the second was 
found lIDpractlCable, and sdtmg was favouTed. 

In 1899 the first slltmg reach, about 3 miles long am a quarter mile 
Wide, was opened on the nght bank by Chhalaundi; thiS was closed 
In 1903 and the a,rea thus reclaimed has smce been regularly cultivated. 
Before thiS slltmg reach was opened the death-rate Qf the nelghbourmg 
vdlages was over 50 per thousand; since the reach was closed It has gone 
down to 40 and the population has been almost statlOnary. 

In another group of Villages situate on the left bank further down 
the canal, where there has been bad percolatlOn and no slltmg, the 
decrease m populatlOn durmg 1901-1911 was 27 per cent. 

In a thud group situate one or two mIles away from the canal 
the death-rate was 53 per thousand, but m 1910 a slltmg reach was 
opened between these Vlllages and the canal, and durmg the years 1911, 

-1912 and 1913 the death-rate has been only 37. ThiS group had lost 30 
per cent. of their populatlOn m the ten years prior to the slltmg. 
Further slltmg reaches are now bemg started m thiS unhealthy tract. 

The slltmg reach above Indri was opened m 1910 and closed finally 
m 1912. It IS 3 mtles long and 1,100 feet wide, or 400 acres m 
extent. The cost of making the embankment was about Rs. 60,000. 
The operations of opening and clOSing it, the acqulSltlOn of the land 
and other expenses, amounted to about Rs. 15,000. The total cost was 
thus Rs. 187-8-0 per acre. 

The reach was kept open dunng the hot weather months April 
to October durmg the three years and carries the whole canal. It takes 
from 3 to 5 days to open and also to close the reach. It would be pOSSible 
to 50 select the time for closing the reach towards the end of the third 
season, that the last layer of sdt would be good soil. 

My conclusions are:-
(1) that where there is percolation from a canal, spleen disease and 

malaria are prevalent among the people, and there is sick
ness among cattle; 

(2) that excessive percolation makes the land unculturable , 
(3) that where there is percolatIon and the canal cannot be 

suitably re-ahgned, Silting reaches should be constructed 
as these reclaim the swamps and render the tract healthy; 

(4) that towards the end of the Silting operations the floods 
should be watched In order to select a time for closing, and 
thus to secure a good top dressmg. If this were done, the 
land reclaimed could be let for Rs. 5 per acre for the first 
five years, giving a return on expenditure of 3 per cent. 
and thereafter It would brmg in over 5 per cent. 

Particular care should be takell to lay the Silt evenly, and the final 
layer should be of good SOil at least one foot thick." 

THE HON'BLE MR. RAMACHANDRA RAO PANTULU GARU said. I 
come from Madras, from that part of it whlCh is very much irrigated, 
mz., the districts of the Godavery and Kistna, where canals have 
been made without attendant drainage, and all that has been said 
to-day by Sir Edward Buck, Professor Howard and Major Buck confirms 
us as to the necessity for drainage maps. In the part of the country from 
which I come, irrigation sygtelnB have been constructed and the only 
drainage that has been made is for the protection of crops, and not at all 
for. the drainage of the villages which are affected by these large 
proJects. 

A full description of the condition of such Vlllages is given in my 
paper, and I need not refer to the subject in detail except for the 
purpose of insisting on the absolute necessity of drainage, and the 
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early compilation of drainage maps. All' the diseasE's which are 
described as eXIstmg in the IrrIgated tracts of the Punjab are prevalent 

• In .Madras, and I thmk that If anythmg can be done to mItigatE' th(,IIP 
eYlls the subject certaInly deserves the bE'st consIderation of thIs 
Conference. . 
I THE HON'BLE MR. C. H. HUTTON saId -I must admIt that in 
the early days of canal constructIOn but little attention was paId to 
the natural dramage, and channels of the kind described by SIr Edward 
Buck were taken rIght across the country wIthout reference to 
dramage or anythmg else. But durlllg thE' seventIes the eVIl of obs
tructing drainage became very apparent. Not only must the 
obstructIOn of drainage be aVOlded, but OWIng to the placing of water 
upon the land it has also been found necessary to Improve the surface 
dralllage of the country, and many lakhs of rupees have been spent on the 
Ganges, the Lower Ganges and Jumna canal systems both m Improvmg 
the natural draInage and in dlgglllg surface drams. It IS now thoroughly 
recognised by all lITIgation engmeers, that IrrIgatIOn and drainage must 
go hand m hand. SIr E. Buck has laId stress on the Importance of 
dramage maps. ThlS has been recognlSed In the Irrigation Branch of the 
Uruted Provmces for many years past. In fact, I think It was due to 
SIr Edward Buck hlDlSelf that these maps were first started by Colonel 
Chbbon. 

Whenever any channel of any kInd whatever, whether a canal or 
dIstributary, is projected, a large sheet tracing of the vIllage maps IS 
made (16 mlles to the mch), on whlCh not only IS the levelhng work 
placed, but the flow off of the drainage of the country IS shown by arrows 
from actual inspectlOn. When thlS lS done properly there can be no 
doubt In what directlOn the channel should run in order to avoid 
obstructlOn. 

WIth reference to my report and that of SIr Edward Buck on the 
utilisatlOn of sIlt In Italy and m thlS country, I have put up a few notes on 
the works whICh have been undertaken on the canals in these provinces. 
I should very much lIke to pomt out that the condItIOns in these provinces 
are very dIfferent indeed from those In Italy. In order to carry out 
land reclamation by the process called colrnata, three condItIOns are 
necessary, V!.z.,large areas to be dealt wIth; large volumes of heavily 
laden silt water whICh can eaSIly be diverted to these areas; and a good 
command of levels to aVOId handlmg the SlIt as much as possIble. 

The proportIOn of SlIt m the flvers (they are really torrents) whICh 
are dealt with ill Italy IS somethmg enormous. I am not aware that any 
other rivers m any other part of the world carry the same amount of SlIt. 
The proportIon in several of these flvers ill connection With the works 
whIch I ViSIted was 1 in 10, which IS very high indeed. The average 
maximum proportion of Slit ill the Ganges lS 1 ill 800. I once in the 
Ganges found a proportlOn of 1 In 30 or -40, but that was during the 
Gohna flood, when a huge volume swept down the Alaknanda valley 
owing to the bursting of the Gohna Lake. If there were a high pro
portion of silt in our flvers tEe lives of our reservOIrS would be very 
short indeed. The proportIon in the Bandelkhand flyerS may be taken 
as about 1 m 1,600 as a maXImum. The figures for the Ganges and 
the Bandelkhand rIvers are very different from the figures given by me 
in the case of the Italian torrents, and siltmg operatIOns here are 
likely therefore to be 'very protracted. Another great advantage 
which obtains in Italy lS the command of levels. In the sIlt traps along 
the banks of our canals we have almost Invariably to handle a certam 
amount of silt, and this adds conslderably to the cost. In Italy they 
are able to place the bed of the canal at its outlet into the .silt trap 
at the level to which they deSIre to ralSe the land, so ther~ lS practI
cally no handling of the silt whatever. Another advantage lS that the 
sut in these Itahan torrents is of a umform specific gravity, it is mostly 
clay and deposits itself in a very uniform manner. This is not the case 
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wIth the Ganges or Jumna canal waters whICh contain a large amount 
of sand as well as clay and slIt; the deposIt 18 not uniform and we have 
to dIg channels every now and then and handle the slIt. I would also 
call attention to AppendIX 5. ThIs IS an analysis of the silt which may 
be taken as typical of what we get mto our slIt tups The remarkable 
thmg about It IS the small proportIOn of clay and fine slIt, whIle sand, 
coarse and fine, amounts to 83%. ThIs compares very unfavourably 
WIth the analysIs of slIt In the It,l\l!an rIvers wmch 18 given in my 
report. 

MR. ROBERTSON -In Slkklm a system of terracIng IS m operatIOn 
which bears some resemblance to that desCrIbed by Mr. Hutton. When 
new land is bew_g opened .the trees are felled and rolled agalllSt the 
stumps so as to he along the contours. Stumps not used for these sup
ports are then pulled up and hauled into pOSItIOn to pack up spaces 
between the trees. The ploughIng 18 then done horIzontally, so that the 
soIl gradually shilts down to form terraces, WIth the tree trunks, stumps 
and stones as supports. Water 18 at the same time dIverted from the 
streal1l8 to irrIgate the terraces and thus incIdentally to brmg mud on 
to them. Some bundmg up of stream beds to form terraces is also 
done, but thIS does not seem to be a general practIce. As a rule they 
are left pretty much as they were when covered WIth Jungle 

RAI BAHADUR K. C. BOSE sald that thanks were due to SIr Edward 
Buck and Mr. Hutton for their dlsinterested labours in the cause 
of the country. He thought the tIme had come when the scheme 
as outlined by SIr Edward Buck and Mr. Hutton might be experI
mented upon m theIr own provmces, but how far that would 
prove a success was a questIOn yet to be determmed. In the npanan 
dlstncts, espeCIally of hIs provmce, the expenment mIght, WIth advant
age, be tIled. There was an opporturuty afforded by the breaches caused 
m the contmUlty of the embankment of the Damodar rIver; the 
dISastrous floods m the Burdwan dIStrIct mIght teach them a lesson, and 
out of eVIl good Il1lght come. He would explam the bnef outhne of 
the Damodar river. There were embankments on both sides of the 
nver, but the western bank was removed to the extent of 22 Il1lles. 
There were VIllages on both SIdes of the rIver, but the peopllj in the 
VIllages on the SIde protected by the embankment suffered more from 
fever than those hvmg on the other SIde of the nver where there was no 
embankment. On that SIde SlIt was deposIted with such marvellous 
rapldlty that wlthm 10 or 15 years It had rISen more than 12 feet, and as 
a result of thIS deposIt of SlIt more land had been used for residentIal 
purposes, and malanal fever had considerably decreased. FIgures 
spoke better than a mere statement of facts, and he had a table of figures 
collected from the Sallltary Commissioner's Office whICh showed that 
m the Sudder StatIon of Burdwan on the SIde of the embankment the 
fever was much greater than m the part where there was no embank
ment. 

MAJOR W. W. CLEMESHA - I thmk that m connectIOn with 
another paper on Vital StatistICS by Dr. Bentley we shall be told that 
there is an area conslstmg of about one-third of the Provmce which 
coinCIdes almost entIrely WIth our maXImum total death-rate and our 
maximum death-rate from malana. The parts of Bengal wruch are 
flooded regularly by the rIvers are VIrtually free from malana, but there 
is no doubt that the area that is now passmg from the zone of natural 
mundatIon is the one 111 wruch malarIa IS nfe and is very sUltable for 
a trial of the method suggested by Sir Edward Buck. 

As regard the remarks of Mr. Hutton on the subject of sIlt, we have 
been makillg a very careful study of the sIlt that can be obtained from 
the rIvers in the Gangetic area, particularly that brought down by the 
Brahmaputra and the Ganges, and my figures mcidentally correspond 
very largely with those given by Mr. Hutton. I do not qUIte know 
whether Mr. Hutton's figures are by volume or by weight. Mme are by 
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weight, and we find that the maximum amount of silt we can ever hope 
for m the rlveram part of Bengal is, roughly speaking, 250 parts to a 
hundred thousand by weIght. We have got a large amount of detail 
in Bengal, mostly collected by myself and my officers, wluch could, I 
thmk, be of considerable value m showing the quantity of slit that 
could be obtained m an average year . 

.A13 regards the analysis of the silt, in our part of'the world we get 
the fine silt which comes down from Northern India. Anyone who sails 
down the Ganges or anyone of the large rivers can see at once the 
reasons for thlS. The rIvers are extremely broad and there is very 
great variation m the current in dlfferent parts of the nver. In parts 
of the river where the current IS slow, the heavy slit preclpita.tes very 
rapidly. The consequence 18 that the further the rIver proceeds the 
greater the proportion of fine silt there is. So that Bengal is really 
extremely favourably placed from this point of view. That is to say. 
that only m the very heIght of the floods do we get a large quantity 
of sandy material. The major portion of the slit that we find in our 
rivers is extraordinarlly fine, as all know rl they have anything to do 
With the filtration of water. The trouble of getting rid of thiS fine 
silt, as a prehmmary arrangement for preparing drinking water, is 
extremely great. 

In Bengal the silt we obtain 18 very fine, and has a tendency to 
set into a very firm and adheSive clay. The agriculturist will be able to 
tell us whether this IS a desuable state of affans from the point of view 
of agrIculture and land generally; from an observation of the Province 
It appears to be an extremely good iertlhser. In the parts of the 
Provmce where this slit IS deposIted there is no famIne; everybody 18 
extremely well ofi, and the people can get magnIficent crops on the same 
ground year after year with the mmlmum of agricultural labour. 
We have been trymg this method of bonificazione m one place by making 
use of the Bhaglrath water m a bhil near Berhampur. The object of 
that IS to redalm the land. It is a long stragghng Bort of depression 
which IS no use to anybody at all, and from its nearness to a comparatively 
thrlvmg town, is probably a source of a considerable amount of malaria 
and Ill-health generally. The progress has been extremely satlBfa.ctory. 
We have raised the level, of the bhII very conSIderably-the most 
favourable part of it about 2 feet, and the least favourable a matter 
of two mches. The work has, I believe, been an entire success from a 
malanal point of VIew. I should hke to see an experiment on a very 
large scale tried In one of the many extremely suitable places which we 
could provide In the ProVInce of Bengal, and I think it would not only 
be of benefit from the agJ:icultural aspect of the question, but also from 
that of the health of the people. 

MAJOR S. R. CHRISTOPRERS :-None of the papers to-day have 
dealt practically with the malarial side of the question. I have a lew 
words to say from that point of VIew, leaving the engmeering SIde alone. 
Even If sut depOSItion be thought of only as a means to mcrease the 
agricultural value of the land, It would still be a measure looked upon 
WIth favour by the malanologist because we now know that with in
crease of prosperity there is diminution of malarIa. But for the present 
we want to look at it from a more direct point of view. 

Three questIOns naturally present themselves. They are:-
(1) What do Italian malarIOlog18ts, those who know the modern 

notions about malarIa, think of the value of the method 
of co'&mata 1 

(2) Supposing that the general opinion in Italy is that silt de
position is an important anti-malarial work, are there any 
reasons why they should not be equally valuable in India t 
and 

(3) Supposmg it 18 valuable, to what particular condltions are 
you going to apply it t 
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WIth regard to the first, of course, there IS a general opmIOn that thlS 
method lS a very good one, and the fact that the Government of Italy, 
wmch has had much experIence, lS carrymg on such work so extensIVely 
makes one conclude that It IS certamly thought to be beneficIal. There 
are also observatIOns by malarIa men, observatIOns by ROSSI, 
GuarruerI and others. Professor CellI has made a number of state
ments about tbJs method 

On thlS map (shown to the Conference), I have marked the chIef 
areas m Italy where colmata and assocIated works have been carned 
out. The Valles de Chlana operatIOns seem to have been extremely 
successful and slllularly the Tuscan Maremma In regard to the 
Roman Campagna there are some very mterestmg remarks by Professor 
CellI. He IS dlscussmg the relatIve merIts of the two methods, and 
regrets that thlS system-that of sIlt depOSItIOn-has not been adop
ted here. 

I th!nk on the whole one can say that colmata IS consIdered to be 
a very beneficIal measure and Its chIef drawbacks are the great length 
of tIme It takes, and the fact that there IS some possibIlIty that malana 
may be actually mcreased whIlst the operatIOn IS m progress. 

WIth regard to the second questIOn,-would such operatIOns be 
equally beneficIal m IndIa ~ In the first place, the condItIOns m 
regard to rain are qUIte dIfferent. In Italy the rams, I understand, 
are dUrIng the cold weather, these operatIOns ar6 m progress, there
fore, at a non-malanal tIme, and the Itahans are very careful that 
there should be no water lying about durmg the summer when 
malana may be spread. It may be that m Northern IndIa the work 
would have to be carrIed out durmg the very penod that IS SUItable to 
malarIa, and that may be found to be an Important modIfymg factor. 
Another Important pomt IS that as regards malarIa Italy and IndIa 
are under different zonal condItIOns. If one looks at the dIstrIbutIon 
of malarIa m the world, there are three very markedly dIstmct 
zones whICh have very definIte and Important characters-20 degrees 
and 40 degrees of latItude are a good rough gUIde to the lImIts of 
these zones. An Important character of malana m the northern or 
temperate zone IS that It lS practIcally confined to sea-level. A few 
hundred feet above sea-level may suffice to do away WIth It and It 
IS generally aSSOCIated WIth rank swamps. Another feature of this 
zone IS that malana has practIcally dIsappeared from large portIOns 
of It. England IS Il. noted mstance, but all through Europe there 
has been a steady dlffiillutIOn in malarIa. 

The second zone IS almost the antIthesIS of the first. In the first 
place, It occurs up to 5,000 or 6,000 feet. In the second place, It pays no 
attent~on to marshes It IS very often extremely bad In very dry places, 
and thele is no known Instance m whICh malaria has been aboImhed. The 
whole of the northern part of IndIa comes well wIthm the zone to whIch 
I have referred, so that one mIght well find that things which worked 
wonders m Italy nught be not qUIte so good In IndIa. 

There IS a thIrd pomt also whICh mIght turn out to be stIll more 
important In Italy the carner of malarIa is A macultpenms, whIle 
in India there are a number of species but more espeClaUy A. cuhc~faCYtes. 
Malcolm Watson, when he was dealmg WIth low-Iymg land, found that 
mere dramage and cuttmg down of forests sufficed to banlSh malaria. 
That was because he was dealIng WIth a speCles of carner whICh could not 
stand that amount of mterference WIth Its habits But when he came to 
hIlly country he could make no ImpreSSIon at all because he was there 
dcalmg WIth another speCIes, whIch could WIthstand his methods and 
",Iuch he ('ould not affect at all. A. macultpenmslS a speCles which seems 
to h1.:e Vli'l'y definIte swampy condItIOns. On the other hand, A. culiCYt
faCies lo.v(>s everythmg m connection WIth canals. In India there are 
certain speCIes ready to make use of any partIcular condItIOn they 
nllght find. A. ClIltct/acteS would undoubtedly be a speCIes whlch would 
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('oml' mto gleat pronunence rl wp oncE' stalteti havlllg lalge quantlh,'s 
of standmg water m connection 'nth canals. 

The thIrd pomt 15 what condItIOns m India seem specIally adapted 
to thIS method 1 FIrst of all, VtIth regard to the great plam!! of IndIa, 
I gather from Mr. Hutton that the method is not SUIted to say thl' 
Punjab pla1llii or the Uruted ProVll1ces, and it would be a very serIOUR 
matter If that were so, because the great indo-GangetIc plam supports 
nearly half the populatlOn of IndIa and from the preVl'ntlOn of malarIa 
pomt of VIew It 18 the most important However, I gather from Major 
Clemesha that towards the east the method would he more sUItable. 

Another pomt whIch affects Southern IndIa relates to the pl1l'pOHe 
to which reclaImed land would be put. It would appear that such land 
would be ear-marked for nce cultIvatIon. One cannot imagine any 
such land whIch would not be wanted for rIce cultIvation. Then we 
should have to consider the question whether rice cultivatlOn on an 
increased scale would be bad or good. 

A portion of IndIa which has been mooted as lIkely to benefit from 
sIlt deposItion IS the TeraI; but Mr. Hutton says that hIS experience of a 
portlOn of the Terai was not favourable As regards the Darjeeling 
Terai and the Duars Tera!, I do not thmk that It would have anyappllca
tIOn there at all. The whole place is gIVen over to tea gardens and I do 
not thmk It would benefit. The part of IndIa that seems to me to 
call for thIS method of treatment IS the sub-montane tracts, more 
especIally in the north-west where the sub-montane areas come 
into the epIdellllc zone. If one takes, for l1lStance, a dIStrict hke 
Gu]rat, one sees at once how sIDular m positlOn it is to the Itahan 
zone of reclamatIOn. It is also m the great epidemic zone of Inwa, 
and anythIng done In this area to wmmIsh malarIa must be hIghly 
advantageous. I have had some figures showing the enormous ill
crease of death-rate In GUJrat whICh nses to nearly ten tImes the 
normal durmg malanal times. It would seem, therefore, that Gu]rat. 
Slalkot" and other places hke that, are eminently SUItable for thIS 
method of malarIa preventIOn. 

Another point IS the inadVISability of thinking too strIctly of sut 
operatIOns only. Sllt operations go along WIth dramage, WIth embank
ments of nvers, etc., whICh come lInder thE' name of hydraulic 
improvement, and I thmk that in IndIa too something of the same 
sort should be attempted. 

DR. BENTLEY :-At the last MalarIa Conference I called at
tentIon to the fact that a connexion could be traced in certaIn areas In 
Bengal, between soIl exhaustIOn and the gradual intensIfication of 
malaria. investIgatIOn in certam areas whIch showed a steady and 
progresSIve loss In populatIOn, asSOCIated WIth a hIgh degree of malaIlSl 
Infection, brought to lIght the fact that a great reductIOn In the fertIlIty 
of the soil had occllrIed, apparently as a result of the cessation of silt
bearing inlIndatlOns from the Ganges or its dIStnbutanes, and the effect 
had been to dImimsh the retllrns from the land, bnng about mcreased 
mortality, stimulate migration~ and reduce the cultIvated area. and 
indirectly lead to an intensIficatIon of malaIlS. 

During the past twelve months I have contmued my observatIOllJI 
and have succeeded m collecting a mass of data which appear to support 
the view: 

(1) that in the deltaic areas of Bengal still subject to IDlIndatlon 
by sut-bearmg nver water, malaria eXISts to so slIght an 
extent as to be almost neghgible ; 

(2) that deltaic areas which have been deprived of llStllral 
fertilizing inlInda.tions have become intensely malarIous 
and lInhealthy; and 

(3) that measllres on the lines of those suggested in Sir Edward 
Buck's paper, which proposes -to utilize river But for the 
fertilization of the soIl and the mitigation of malana, 
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offer the ~eatest hope of success in Bengal and appeal: 
to be speCIally apphcable to thIs part of IndIa. 

Bengal 18 mostly a delta or rather It is made up of many deltas. 
But In the past the exact slgmficance of th18 fact appears to have b~en 
overlooked by those who have sought to explain the occurrence of In
tense malaria In Lower Bengal, or have suggested measures for combat
Ing the disease by draInage, etc. In a delta the physlCal character of the 
country IS essentially dIfferent from that of other parts. Take the rIvers' 
In a delta a nver no longer receIves trIbutary streams, but gIves ofi dIs
trIbutaries. The land Instead of slopIng gently towards the rIver, 
slopes away from it. The water InStead of flOWIng off the land Into the 
rIvers, flows from the rIver over the surface of the country And the 
rIver channels InStead of beIng the natural draInage channels of the 
country resemble a net-work of hIgh level canals, which every flood 
season, pour over the surface of the land a wealth-producIng stream of 
sIlt-bearing water. 

Now thIs IS the condItIOn of what may be termed a hVIng delta. In 
delta tracts there often appears to be a condItIOn of great prosperity, 
an exceedIngly dense populatIOn, OWIng to the extraordInary fertility of 
the soil, and little or no malana. 

In IndIa, so far as 1 am aware, all hVIng deltas are wonderfully Lm

mune from malana. The deltas of the Cauvery and Koleroon, the 
K18tna and Godavery In Madras, the Mahanadl In Onssa and East Ben
gal whlCh fOrIns the hVlDg deltas of the Ganges and Brahmaputra, are 
but shghtly malarIOUS. And Lower Egypt, as IS well known, is SIngularly 
free from the dlSease It would appear therefore that deltas are naturally 
free frOln malarIa. But In the case of Bengal a great portIOn of the delta 
has become Intensely malarIOUS 

If we examme a map shOWIng the dIstnbutlOn of malarIa In Lower 
Bengal we find that there 18 an area of Intense malana east of the 
Bhagarathl extendmg over almost the whole of Jessore, NadIa, MurshId
abad and covermg portIOns of Fandpur, Khuma, and the 24-Parganas. 
And west of the Bhagarathiis another area of Intense malana extendmg 
over Burdwan, Hooghly and portIOns of Miduapore and Brrbhum 

Now these areas of mtense malaria correspond m a remarkable 
manner With tIie deltalC portIOns of the country whlCh have been de
pl'lved of therr yearly InundatIOns of sIlt-bearIng water, eIther because 
of natural changes, or as the result of an artIfiCIal embanking of the rIvers. 
If we examme maps showmg the denSIty of the populatIOn In Lower 
Bengal, the areas where the populatIOn 18 increasmg and those m wluch 
It 18 dImmlshmg, we find that the greatest Increase IS to be observed 
where there 18 greatest density, that IS In East Bengal. On the other 
hand, the areas whIch are steadIly lOSIng populatIOn are those that have 
been deprIved of inundatIOn, have a much lower mean denSIty of popula
tion, and show great prevalence of malana. 

If we make a further comparIson between condItIOns In the hvmg 
delta areas of Eastern Bengal and those m the dead delta areas of Central 
and West Bengal, we find that whereas In the former, culturable 
waste and fallow land 18 equal to only 11 per cent. of the cropped area-m 
the Burdwan dIVISion and In Central Bengal areas equal to 59 and 40 
per cent. of the cropped area ale fallow and waste. And yet hIStory 
shows that these latter areas whICh are becommg less and less fertile 
were atone tmle III the most prosperous conrutlOn. Bermer III hIS 
" Travels" speakIng of Lower Bengal, says that the country was of 
unsurpassed fel tlhty and deserved to be called the granary of the world, 
rather than Egypt And Hanulton descnbmg Burdwan dlStnct a 
hundred years ago, says that It was the Garden of Bengal, and tliat 
seven-eIghths of the total area was undl'r cultivation 

If we exanUlle Rellllell's lllap of 1789 wluch shows the mundated 
portIon of Bengal at that time, it Will be noticed that a very large part 
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of Jessore and Khulna and practically the whole of }'andpur dIStrict 
used to be annually mundated. But at the present time the northern 
pOltion of I<'andpur IS above flood level and only a small arl'a of Jessore 
m Narall is subject to floodmg. 

In the dry areas of Jessore and ]<'andpur malaria ISlntcnse. In the 
flooded areas of Farldpur It IS practIcally absent, for the spleen muex 18 

below 1 % In Narail there 18 less malaria than m any other part of 
Jessore. Where there 18 flood water there III greater fertility and greater 
densIty of populatIOn. In Farldpur d18trict the areas whICh are regularly 
mundated from the Megna support an agncultural populatIOn tWIce as 
dense per acre as those whIch get no nver floods. And thIS 18 the case 
WIth Eastern Bengal as a whole In portions of the Dacca distnct the 
densIty of populatIon 18 as hIgh as 2,300 persons per square nule of CUltI
vated area. The wealth of these inundated tracts IS enormous. But for 
these annual floods the lute trade would soon be rumed, for the malll 
supply of that product comes from areas annually ennched by sut. 

Turning once more to Central and West Bengal, we may note that the 
greater portion of NadIa, MurshIdabad, Hooghly and Burdwan have 
been deprIVed of the natural mundatIons to whIch they were once sub
Ject, by the constructIOn of river embankments. In the old days, 50 or 
60 years ago, these embankments were kept m such bad repair that they 
ilid not prevent fioodmg of the country, and theIr harmful effect was not 
apparent But shortly after they were made really effiCIent barrIers 
to the mundatlon, the protected areas began to suffer m varIOUS ways. 
The fertIlIty of the sOlI has been dlmmlShed, populatIOn has dechned, and 
malana has mcreased to an appallmg extent. 

A study of the conrutlons appears to show that the only effectIve 
way of combatmg malaria m these areas IS to encourafe agnculture, and 
bnng once more under regular cultIvatIOn the areas 0 waste and fallow 
whIch are no longer cropped. But to brmg thIs about It IS essentIal 
that the fertlhty of the sOli should be restored and thIS can only be done 
eIther by the use of manures or the utIlIzatIOn of rIver sllt. 

That some such measUre as flood or basm IrrIgation would achIeve 
th18 result, appears hkely, judging by the effect of the recent floods in the 
Burdwan dlstrlc1r-where many areas have benefited by increased crops 
and lessened fever. 

It nught be remarked also that when m 1881 the Eden canals were 
opened as a samtary measure mainly WIth a view to prOVIde an Improved 
supply of potable water, the VIllagers on the banks of the khals flushed 
by canal water, ImmedIately began to use this water for Irrigation pur
poses. Th18 was not for lack of ram, for the Hooghly d18trICt has an 
average fall of 55 mches, but solely because the use of nver water meant 
greatly mcreased crops. 

At the present tIme the cry for nver water 18 heard in every malarious 
portIOn of the delta of Bengal, but though the educated non-cultivatmg 
Bengah asks for water for potable purposes, the mass of the cultIvators 
want to see SlIt-bearing nver water flOWIng over their lands. 

There are strong grounds for supposing that if we can find means for 
brmging the SlIt of our flvers once more upon the sou of the malanous 
areas in the delta, we shall attack malarIa m three ways :-

(1) By reducing the breedIng places of the anopheles; 
(2) By mcreasing the prosperIty of the population; 
(3) By checkmg the loss of populatIOn ill malarious areas. 

As I have already stated, the delta tracts of Bengal offer specIal 
faClhties for the carrymg out of measures such as those suggested by 
SIr Edward Buck. Half the work has been done already. Many of the 
rIvers have already been controlled by embankments, and it only remains 
to restore their wealth-producing floods to the land surfaces from which 
they have been barred. It may be said that the introductIon of more 
water to areas whIch have often been described as "water-logged" 18 a 
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serIOus danger-and that by domg so we may mcrease malarIa. But 
m the parts of whICh 1 speak malarIa IS already so mtense that it IS a 
difficult matter to concelve of its bemg made worse, and personally 
1 thmk that thIS suggested use of river slIt offers the only solutIOn of the 
problem of rural malarIa m Lower Bengal. 

Dr. Bentley showed maps and dlagrams lllustratmg hIS remarks. 
RAI BARADUR DR U. N. BRAHMACHARI pomted out that nature was 

carrymg on the process of slIting m some parts of Bengal Wlth excel
lent results. Bikrampur m East Bengal mcludes a number of villages. 
It is much more free from malaria than other parts of Bengal and it 
appears that thIS IS due to its bemg under water for some months of 
the year, durmg wruch the place is highly sIlted There thus appears no 
doubt that the process of sIltage recommended by SIr Edward Buck and 
adopted by the Itahans should be mtroduced mto India, and specially 
mto Bengal Wlth a View to the IDltlgatlOn of malaria 

MR. GODBOLE pomted out that the methods advocated for Bengal 
are not apphcable to Western India, and gave an mstance of how land 
had been made less productive after submersIOn. In some parts of the 
Bombay Presidency small field embankments might be thrown across 
small nallas, and sIlt collected m that manner might be useful for the 
land. There were some seaside places also where reclamatIOn works 
Wlll be feasible and Wlll be profitable 1£ carrled out by the Silt methods 
advocated. He thought that the small works which would be practICable 
m the Bombay Presidency would be more m the mterests of agri
culture than of preventIOn of malarIa 

THE HON'BLE SURGEON-GENERAL SIR PARDEY LUlUS -Major 
Chrlstophers has alluded to the work done by Malcolm Watson m the 
Malay States. In thiS connectIOn I should hke to mentIOn that on the 
21st November last Malcolm Watson read before the SOCIety of 
TroplCal MedlCme and Hygiene a very mterestmg paper m whlCh 
he detailed hiS experience m Panama, Bntish GUlana, Sumatra 
and Barbadoes, and he concluded thiS paper by expressmg rus opmlon 
that the eradlCatlOn of malaria, even in rural dlstncts, was not lIkely 
to be nearly as mlposslble as was generally supposed, but that if 
we would be successful in the attempt to accomphsh this, It was 
necessary that 've should approach the questIOn With open IDlnds 
and that we should be wlllmg to conSider any and every method 
whICh promised to give good results He beheves that the preventIOn 
of malarla is lInked up m the closest posslble manner wlth agrlCulture, 
and he holds that m the future lIrlgation, no less than dramage, 
wlll be one of the most important weapons at our disposal for breakmg 
that vicious CIrcle whlCh makes the poor malariOUS, and the malarlous 
poor. Fmally, he urges that m all countrIes in the world, careful malana 
surveys should be earned out on the same Imes as those which are now 
bemg made in India, and that before large sums of money are expended 
on agrlCulture m the name of malaria, medical officers should be able to 
glve substantlal reasons for behevmg that the expenditure would be 
benefiCial from that pomt of Vlew. I thmk the remarks whlCh have fallen 
both from Major Chnstophers and Dr Bentley show how Important 
it IS that thls matter should receive very careful conSideratIOn, and for 
that reason 1 shall have great pleasure m puttmg before the SClentlfic 
AdVIsory Board the proposal of S11' Edward Buck, that a medical missIOn 
should go to Italy to study the subject there, as well as considermgthe 
posslbllIty out here. There is only one additIOn I should hke to make 
to Sir Edward Buck's suggestIOn, and that IS that the medical IDlSSlOn 
should not COnsist merely of medical men, but that 1t should also mclude 
a samtary engmeer 

SIR EDWARD BUCK m replymg said -1 WISh to make a very 
few remarks in connection With some pomts that have been brought 
forward by the members of the Conference. FIrst m regard to the remarks 
made by Mr. Hutton regarding the survey in connection Wlth canals, 
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that the system recommended IS adopted now m connection With new 
canals and distnbutarIes from canals; m recommendmg drama$e 
maps I was thInking of those proVInces WhICh are not so fOl'tunate III 
possessing many canals. AttentIon has to-day been confined a 
little too much to the work of Slit depOSIt m connectIOn WIth canals. 
When I suggested a dramage map I was thinking, in regard to th18 Prov
mce, of much larger areas m whiCh there are no canals. Take for m
stance the PrOVInce of Oudh WhICh IS almost deVOId of canals. A year 
or two ago I visIted the wstrIct of Bahralch and there I had an oppor
tunity of learning a ~eat deal about the largest estate in that part of 
Oudh, the estate of the MaharaJa of Kapurthala. The lUanager lUr 
Wood told me on one occa/non that there had been m the preceChng ralllS 
an aCCIdental ChversIOn of a small river whIch had thrown, m the first 
fall of ram when there was plenty of SOli in the river, a quantity of sllt 
on the land, and that all nelghbourmg vlliagers came to hIm holdmg 
up theIr hands and clamOUrIng for a bit of It. Those are cases to whIch 
I should lIke to see the attentIon of the engmeers brought, and not 
merely to the country supphed WIth canals from the Ganges and Jumna 
and other large rIvers. I should hke to see the country m which 
there are no canals, but in whICh there are small rIvers, exammed. 
Surely if the great rIvers hke the Indus and Jumna can be controlled, 
these httle rIvers can be harnessed by our engmeers, and it 18 for that 
purpose I should like to see these maps complied. WIth reference 
to what has fallen from MaJor Chnstophers and Dr. Bentley, It IS very 
gratrlymg to see that such expert attentIon IS being paId to the whole 
subJect,. and It cannot but be that the investigatIOns now launched by 
these SCIentIfic experts Will lead to such measures as are pOSSIble m 
India. Of course, as lliJaJor Chrlstophers pomted out, there are condI
tions m certam parts WhiCh make It ImpOSSIble to follow the example 
of Italy, but from other statements that he hmlSelf has made, and 
from what has fallen from Dr. Bentley, there seem to be great hopes of 
mitIgating malarIa very largely by the ra18mg of the land, combIned, 
of course, as m Italy, with draInage I will not detam you longer and 
will only state agam my statISfactIOn at knowmg that these nnportant 
questions are in such able hands. 

The Conference then adjourned and re-assembled in two sectIOns for 
the consIderation of papers on 

A-(a) Rural sarutatIOn ; 
(b) The meChcal mspectIOn of schools and the teachmg of 

hygiene. 
B.-Conservancy. 

SECTION A 

(a) Rural Sa'/llitatwn. 

THE HON'BLE RAO BAHADUR RAMACHANDRA RAO P ANTULU GARU 
introduced h1S paper Oil, "Dramage and Sarutation In the rural 
areas m Madras PreSIdency," of whIch the following is a 8ummary'-

It is necessary to detennine the extent to which the actiVItIes of 
other departments of Government have contrIbuted to the creatIOn .of 
sarutary eVlls in rural areas In a consIderation of causes and remedies 
a great deal of inter-departmental co-ordmatlOn 18 necessary m the cause 
of sanitary progress. . . 

In the Madras Presidency the general sarutary conditIOn of a 
district depends very much on whether it 18 groWll With wet or dry crops 
and upon the ramfall. The problem of rural sanitatIOn has become 
most acute in the tracts irrIgated under the great anicut and rIver 
systems. Many of the villages are flooded, wet cultIvatIon exists up to 
the edge of the inhabIted Slte, cattle have to be stalled m the streets, 
the village sites are cramped and communications are bad. Without 
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Improvmg the general system of the dramage of the country where the 
village site is almost on a level with the cultivated fields, it is Impossible 
to Improve the sarutation of these areas. That the dramage of these 
large irrigation systems is defective has been admitted by the Govern
ment more than once In MumCIpalitles where water-supply has been 
mtroduced Without proper dramage, loud complamts are heard, and a 
demand has anaen for the simultaneous mtroductIon of water-supply 
and dramage schemes. In the case of large irrigation systems, some of 
whICh have grown upon the old eXIStmg systems of lITIgation, the ques
tion of sarutatIon and dramage in the area has unfortunately been 
treated as of secondary llUportance. IrrIgatIOn Engmeers and Revenue 
Officers in their desire to develop irrIgatIOn and mcrease revenues have 
overlooked the health and comfort of the people 

The llUprovement of rural sarutatIon depends largely upon the pohcy 
of Government m regard to the expenditure of money in the drainage 
of the major systems ~f IrngatlOn. 

The chief eVIls m rural areas requlrmg attention are 
(1) Want of room m Villages for houses 
(2) Want of room for cattle 
(3) Want of room for disposal of sweepmgs and rubbish 
(4) The absence of a good system of water·supply 
(5) AssIgnment of lands m close proXimity to villages 

CongestIOn 18 due to want of method m the past m the grant of Village 
SItes, and to a great mcrease of populatIOn due to the extension of 
cultivatIOn. The orders of the Revenue Board and the Government m 
regard to the extensIOn of Village SItes have not been generally carned out. 

The presence of a large number of cattle m vIllages 18 one of the fea
tures of rural hie, and It IS llUposslble to keep the village site clean and 
m a sanitary condition unless provIsion 18 made for standmg ground 
outside Villages for the cattle. The whole country round each Village, 
up to the very doors of the houses, has been assigned on palJ,a for wet 
cultivatIOn, With the result that such of the cattle as are kept at home 
are practICally confined to the mhabited village for nearly 6 months 
In the year. Some actIOn 18 urgently needed to secure a belt of dry land 
round each village. 

Tank and channel bunds are now greatly used for purposes of nature. 
The provIsion of latrmes of an approved pattern m Villages 18 not necessary 
and their superVlSlon 18 not feaSible. Topes and open spaces should be 
prOVided With shrubs and trees for affordmg cover 

The ultImate solution of water-supphes 18 m tappmg underground 
supphes, and, as m AmerICa, the systematic survey of underground waters 
should be undertaken. Railway Comparues should not be perlllltted to 
dig borrow pits in or near villages Definite rules should be made pro
hIbIting such eVils. Present leg181atIon 18 not suffiCIent. 

The first and the foremost obstacle to rural sarutatlOn 18 the lack of 
funds Local Boards have not the funds necessary to remedy eXIStmg 
defects, nor should they bear the cost of sarutary reforms, as, for mstance, 
dramage, due to irrigation projects In the preparatIOn of a scheme of 
irrigatIOn, due prOVision should be made for expenditure on sarutation 
and commumcatlOns of the Villages m the tract of country affected by 
the proJect. Where villages are prejudiCially affected from a sanitary 
pomt of view by the introduction of wet cultivatIOn where none eXISted 
before, such expenditure as 18 necessary to counteract any evil effects 
~ould be debIted to the irrigatIOn proJect. Th1S has never been done 
hitherto. In each provmce a Chief Engineer for sanitation should be 
deputed to safeguard sanitary interests. The present practice 18 that 
all samtary works, the construction of roads, and the provision for 
extellSlon of dwelling Sites ordinarily devolve on Local Boards. ThlS 
IS neither Just nor fair to the mhabltants of the affected area, or to the 
local authorities. 
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The questIOn of orgamzatlOll IS very Important In securing sanitary 
progress. Some kmd of village organization IS necessary to carry out 
salUtary regulations, as offiCial agency can do very little in the 
matter. 

In introducmg the paper the author said that what had bel'n 
stated by Sir Edward Buck and Mr. Hutton cleared the way for the 
remarks summarised In his paper. The descriptIOn given by him of 
condItIOns m Madras applied more or less to other proVInces also, and 
delegates of other provinces would no doubt be able to tl'lI the Con
ference whether the state of thmgs l1l their provinces was exactly the 
same. He would inVite particular attentIOn to paragraph 6 of hiS 
paper where, after a detailed inspectIOn of certaIn villages, the Sallltary 
ComUllssloner of Madras summarises the position. One of the sugges
tIons he WIShed to offer was that all large IrrigatIOn projects should be 
subjected to a close scrutinY from the salUtary pomt of VIew, m order 
to make due provlSlon for the eVils which had arIsen In the delta 
Villages descnbed In paragraph 6. The second point to which he would 
lllVite attentIon was the question of finance. He thought that a 
portIOn of the revenues raISed III the deltas should be surrendered to 
the dlstnct boards for the purpose of samtary Improvements. As a 
revenue of 21 or 22 per cent. on the capital outlay IS raised In the irri
gated areas at the cost of the Inhabitants, some consideration ought 
to be shown to their health and comfort One way 6f finanCing sallltary 
projects In these large deltas would be by partly utlhsIng revenues 
wluch had been raised m these deltas, and thiS would be a legitimate 
charge. He would hke this questiOn conSidered In all Its aspects With 
reference to the questiOn of finanCing salltary improvements In these 
large deltas He would only say With regard to orgamzation that in the 
two other papers on thiS subject before the Conference the authors 
agreed With hun as regards the neceSSIty for some kmd of vlliage organiz
atIOn for sallltary purposes 

THE HON'BLE RAI SRI RAM BAHADUR Introduced lus paper on 
" Rural SallltatIOn In the UlUted Provinces of Agra and Oudh," of wluch 
the following IS a summary -

The proportlon of the rural to the urban populatIOn In the Ullted 
Provinces IS as 9 to 1, and whereas measures for unprovement are bemg 
undertaken In urban areas, very httle IS being done for the agncultural 
and rural classes. The latter, Virtually the natIon, contribute largely 
to the revenue, but are not In a pOSitIOn to VOIce their reqDlremen¥!. 
Meanwlule the 1911 census of the Ulllted Provinces shows a decrease In 
populatIOn of 510,233 as compared With the census of 1901. 

An earnest appeal IS made for more attentIOn to, and the provisIOn 
of larger grants for, Improvements of rural sanitation. The first require
ment IS the prOVISion of masonry wells where such do not eXISt, for 
drmkmgwater. The author estimates this number at 47,180 and the cost 
at Rs. 1,65,13,000. This sum spread over a period of ten years would 
require an annual charge of 16! lalli, to which the Central Government 
should contribute half, and the District fund one-quarter, and the villages 
themselves the remaining quarter. , 

Measures should also be taken to protect wells from pollution and 
contaminatIOn, and for the perIOdIcal e~JlllllatlOn and purIficatIOn of 
the water. 

Other llllprovements suggested are the filling up of hollows, stagnant 
pools, and the removal of Jungle close to Villages. 

Travelling diSpensanes should be mcreased ill number. 
The author dIScusses the appomtment of assistant health officers, 

their staffs, the co-operatIOn of offiCial and non-official agencies, pl1l1l
chayaJ.s, aud gives In outhne the probable cost of hiS schemes. 

He said: "The scope of my paper is confined to rnral sanitation III 
the Ulllted Provinces. In my paper I have sketched the condItJon of 
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health m' these prOVInces. The hIgh mortalIty which IS evidenced from 
the statIStICS gIven m the SanItary CommISsioner's reports for the last 
5 years, together WIth the fact that the last census of the United Pro
vinces (also that of the Punjab) shows a decrease of population instead 
of an mcrease as m other provinces of IndIa, establIshes the Importanc(' 
of the questIOn. The question of rural sanItation has receIved the 
attention of Government now and then, but as the PreSIdent himself·has 
indIcated in his operung speech to-day, the non-recurring grant for 
urban SanItatIon was 150 lakhs in the current year, for sanItatIOn m 
the rural areas there was no grant of thIS nature. So far as these pro
vmces are concerned, a non-recurring grant of 27! lakhs and a recurrmg 
one of 6 lakhs were made, and It was stated that out of the latter the 
Local Government would asslgn an appropriate sum for rural SanItatIon. 
EnqUIries whICh I have made have elICIted the informatIOn that as 
regards expendIture on rural sanitation, the sum wmch appears to have 
been allotted by the SanItary Board In the present year IS Rs. 50,000, 
mamlr for the Improvement of wells, and to thIS sum another Rs. 50,000 
IS bemg added Altogether these allotments amount to 1 lakh of 
rupees, and thIS IS for a populatIOn of more than 42 IDlllions The first 
of the wants IS the supply of pure drmkmg water WIth a view to draw 
the attention of Government to thIS pomt, I have suggested a scheme 
for the' Improvement of water-supply m VIllages. Accordmg to the 
rough calculatIon whIch I have made, the total cost would amount to 
about 165 lakhs, WhICh, spread over a perIod of ten years, gives an 
annual expendIture of nearly 16~ lakhs I have suggested that one
quarter of thIS amount should come from the dIStrIct fund, another 
quarter from the proprietors or other persons ownmg or occupying houses 
m the villages, and the remalrung: half from the annual subventIons to 
be made by the Impenal Government. I have mentIOned two other 
thmgs wmch we want, these are the fillmg up of pIts, hollows, etc., and 
clearung the village SIte, and the appomtment of a staff set apart for 
lookmg after rural sanItatIOn. The latter would cost about 3 lakhs a 
year, and, takmg 1 lakh more lor other expenses, we have a total of 
4 lakhs a year Accordmg to the recent pohcy of the Goverrunent of 
IndIa, the rates and cesses of these prOVInces have been relIeved to the 
amount of 32 lakhs of rupees a year on account of the charges for rural 
pohce being taken up by the Goverrunent. If one-quarter or one-thIrd 
of thIS amount be gIven for the improvement of rural sanitatIon, ~.e., for 
preservmg and ImprOVIng the health of more than 42 IDlIlions of souls 
who reSIde m the rural areas of these prOVInces and who pay the largest 
amount of Government revenue and the cesses, I subIDlt that thIS WIll 
not be too large a sum to be spent for the purpose. In my paper I 
simply make suggestions whIch, though not those of an expert, are, at 
any rate, those of a man who has some personal knowledge and experI
ence of these provinces " 

THE HON'BLE I\fR K R. GODBOLE then introduced his paper on 
., VIllage SanitatIOn," in the course of wmell the author speCIfies the 
points that require Immediate attention as regards VIllage sanitation, 
and states that drmkIng water-supplies are bemg attended to, but that 
measures must be taken to clear prIckly pear and nOXIOUS vegetatIon 
from Village SItt'S and theIr surroundmgs, and to arrange for the surface 
dramage of those areas. ' 

He gIves estimates of cost and explaIns how the scheme should be 
carried out-by what agency and from what funds. 

Certam proposals are made regardmg the agency which should look 
aftt'r the upkeep of the sanitsry conditIOn of VIllages when it is' once put 
morder. 

In connectIon with the question of latrme accommodatIon for 
villages, he suggested the converSIon of night-soIl mto poudl'ette m the 
case of Irrigation VIllages when there IS a. demand for manure, and 
suggests that the poudrette scheme may prove self-supporting. 
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The cost of the annual upkeep is estimated, and the sources from 
whICh upkeep funds should be forthconung are indicated. A eertmn 
proportion of the local funds contributed by a Village should be expendell 
on the sarutation of the VIllage Itself 

In mtroducing the paper Mr Godbble brought out prominently 
three pOints whIch, he hoped, would receive munedlate attention; the 
necessity of proVldmg wholesome drmkmg water; the securing of clean 
surroundmgs to ensure an nncontaminated atmosphere; and surface 
dramage. He haa pOinted out in hIs paper that as regards water.supply, 
Bufficlent measures were bemg taken at present by loeal boards from their 
own funds, and from the contnbutions they receive from tIme to time 
from the ProvmClal and Impenal Governmel!ts. As regards clean sur
romldmgs, he had suggested that all noXIous vegetatIOn and prickly-pear 
growth should be removed from within about 100 feet of all Village Sites 
and from the Village sites themselves. As regards surface dramage, the 
pits and small depreSSIons that abound In VIllages and theIr Immediate 
surroundIngs, and In whIch stagnant water accumulates, should be 
filled up. 

He had also suggested, In his paper, that the funds for carrying out 
the works should be drawn from the local funds, and funds raised under 
Acts like the Bombay Village Sarutatlon Act of 1889, supplemented 
largely by liberal grants from the prov18iol's m PrOVinCial and ImperIal 
budgets for grants In aid to 10cal bodies for sanitary proJects. 

In Bombay they wcre trymg the experiment In two selected irriga
tion Villages, of converting the rught-sorl mto poudrette and selhng the 
poudrette as manure He thought this scheme ought to prove self
supporting and he would ask the Conference to suggest that siffillar ex
perllllents should be tIled In other prOVinces. 

As regards the upkeep of the sarutary condItIOn of the Villages, 
after the sarutary improvements were once carned out, he thought that 
the nucleus of such an upkeep fund should come from the local funds 
contributed by the Villagers. When Villagers subscrIbed to the local 
funds, some of theIr money ought to be spent on the samtary upkeep of 
theIr own Village Instead of the whole of It bemg spent elsewhere, as was 
often the case at present 

As regards the agency of upkeep, he thought this should be the 
Village panchayat or the taluk local board. In the case of small villages, 
he thought that a group of 7 or 8 adjOining Villages should be taken 
together and worked on a co=on pooled fund, admmlstered by the local 
board or a Joint Village panchayat. 

DR. C A. BENTLEY: I was mterested 1U Mr. Ramachandra Rao's 
references to the Godavery delta. He made some reference to tke occur
rence of severe fevers there I should hke to ask, 18 It a fact that there 
IS really severe fever in It and that It is malaria 1 As far as I can learn, 
the deltas in India, the hvmg deltas, are practICally non-malarIous, and 
It would be rather a strilang thing, I thInk, If the Irrigated tract of the 
Godavery delta was an exceptIOn to the rule 

As regards the suggestIOn With regard to dramage m these parts, 
I do not qmte see how It would be possible to drain effiCIently a place 
which 18 under water for a certam time of year. You certaInly calUl0t 
aVOid the fact that places will be flooded in these hVIng deltas, and no 
drainage system wIll alter It, and it 18 also pOSSIble you wIll do a great 
deal more harm by attempting to remove the water Probably the very 
fact that you have got a rapidly mcreasing populatIon there, more rapIdly 
Increasmg than 1U other parts of the PreSidency, is due to the fact that 
you have got an excess of water. I shall be glad to have informatIOn III 

regard to the question whether It 18 a fact that these areas, as shown by 
mortahty figures, are worse than drier areas ill the Presidency. 

THE HON'BLE RAO BAHADUR RAMACHANDRA RAO in replymg said 
that with reference to Dr. Bentley's enquiry, hlB Impression was the 
fevers in the Godavery delta were not malanoUB. He spoke subject to 
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correction, but he rather thought they were regarded as some land of 
mahgnant fever dne to the prevalhng dampness for almost 6 months of 
the year. 

In regard to the questIOn of the dramage of the deltas, hIS complaint 
was that no suffiCIent drams had been provIded for the whole of the 
system. The descrrptron gIven by the Samtary CommISsIoner, to whIch 
he had mVIted the attentIOn of the Conference m hIS paper, conclusIvely 
showed that the state of thmgs was so deplorable that It was certamly 
not at all beyond rectrficatron TheIr cOlllplamt was that the irrigatlon 
engmeers had desIgned the system m such a faulty way at first, not with 
reference to the engIneermg questIOns, but from the pOillt of view of salll
tatIOn, and that lllany Improvements were necessary l,I1 order to eradIcate 
the sallltary eVIls WhICh had come about It had been stated by the 
Sallltary CommISsIOner of Madras that rheumatIsm, respIratory dISeases, 
bowel complaInts, due to the msallltary condItIOns m whIch the people 
hved, were the prInCIpal causes of deaths among them. 

As regards the papers read by the Hon'ble Ral Sn Ram and the 
Hon'ble Mr. Godbole, he was afraId he could not assocIate hilllSelf WIth 
what they saId In regard to approprratron from local funds In Madras 
they were hardly able to pay theIr way ill the dIStnct boards They 
should eIther be exempted from the dutIes laId upon them Just at present, 
or they should be gIven more resources He trusted that the Conference 
would press on the attentIOn of the Government of IndIa, through its 
PresIdent, the neceSSIty of theIr gIVillg them more money than they had 
at present Any amount of dISCUSSIon of sarutary proposals would be 
Infructuo~ unless they were provIded WIth better resources, and that 
was theIr great Cryillg want at present He appealed to the Conference 
to adopt a resolutIOn that speCIal attentIOn should be paId to sanitation 
ill the IrrIgated tracts He had summansed hIS proposals on the last 
page of hIS paper and trusted that the Conference would be able to draw 
the attention of the vanous Local Governments to the improvement 
of the state of thIngs revealed ill the Madras PresIdency, whIch he 
beheved eXIsted In the other Provinces as well, and he asked that the 
PresIdent llllght be pleased to examme thIS questIOn from the pOillt of 
VIew of the matters mentIoned ill hIS paper 

MAJOR JUSTICE saId that an examillatron by CaptaIn Horne of 
the VItal statIStIcs of ten years of the PresIdency dId not reveal any 
mal ked rISe in mortalIty due to fevers In the KrIshna delta, though 
the portIOn of the nver, before It reached the delta, was notorIously 
malarIOUS. 

DR. SOUZA Said that the questIon of a water-supply ill a village IS of 
prime importance. In the Uruted Provinces the populatIon of VIllages 
COllSlSts of varIOUS castes. Anyone whose dutIes take hllli to a village 
will have noticed the number of wells there are, and that each caste or 
section has Its own well or wells. Generally there are more wells than 
one for each section There are castes which have no objectIon to 
drinking out of a common well. The first duty of Government IS to 
ascertaIn how many wells are absolutely essentral, and thIs can be found 
out l.n the VIllage Itself These wells should then be constructed on 
sarutary lines and maIntaIned In good order and allotted to the neces
sary sectIons. 

SItes for latrInes and rubbIsh dumpIng-grounds should be selected 
a lIttle away from the VIllage and on the SIde towards whIch Its 
dramage runs. The latrines should be of trench pattern. 

The cultIvators reserve their own rubbIsh for manurillg their fields 
and they each prefer tlJeir OWl! dumpillg-ground. ThIS can be solved 
by having a sufficient number of pits In the selected SItes and allot
tIng them to the cultIvators. 

No ctJ.tivation should be allowed WIthm 50 feet of the. habItatIons. 
Sweepers should be appointed on the populatIon baSIS, i.e., one 

sweeper for every 200-1,000 populatIon. 
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The village chaukidar should be held responsible that ollJy site!! 
selected for latrInes and rubbish disposal are used. anu that the sweeper 
covers the filth and rubbish properly. 

Annually after the rains there should be a general clcanlllg of the 
village when all rank vegetatlOn should be removed. tumbled down 
houses levelled to the ground. drall~s repalled and hollows filled up. 
In mumclpal villages the Health Officer and hiS mspectors should 
superYlSe the work of the chaukidar, and m the district, the District 
Sallltary Officer with his vaccmators and other staff. 

(b) MEDICAL INSPECTION m· SCHOOLS AND THE TEACHING OF HYGIENE. 

RAO SAHIB G. N. SAHASRABUDHE introduced his paper on .. The 
medical mspectlon of schools and school hYglene," of which the follow
mg ~ a summary:-

After emphasising the Importance of health and samtatlOn, the 
present sanitary condltlOn of village schools and the phySique of school 
children is described, and the effect of the tendency to "cramming" 
noted. Reference is made to the progress made m England and 
America m connection with the medicalmspectlOn of schools and school 
hygiene, and also to the InternatlOnal Congress held in London m 1907. 
DifficultIes experienced III AmerICa are described and suggestions maue 
as to method and scope of the work m thiS country. 'l'he impoltance 
of the educatlon of both teachers and scholars in hygiene IS emphaslSeu. 
It is suggested that Government should bwId some schools on Illodel 
hygielllc principles. 

The author s81d that the subject of the medical ll1spection 
of schools was such an important and Illterestmg one that he did not think 
there would be any difference of opmion amongst the members of thIS 
Conference regarding It. Itsll1lportance was admitted on all hands, and 
at the InternatIOnal Conference m London preSided over by Lord Crewe. 
The Government of India had accepted the proposition that the system 
of medical inspectIOn of schools was in force in this country, but in his 
humble opinion It seemed to be of a rather cursory nature. Medical in
spectIOn must be of a very thorough nature. Great progress had been 
made III medical SCience, and it was now in the power of human beings 
to detect the causes of diseases at the beginnmg. The present cursory 
examination of school children was not sufficient to help the children 
who were bemg III fact educated at very hIgh pressure, and clamme~ 
with too many subJects, which injure, 1f they do not overpower, theIr 
power of mental digestlOn. In connectlOn With thIS subJect two pomts 
must be considered by the Conference :-(1) the practicabIlity of the 
mtroductlon of thIs system, and (2) the question of finances. As to 
practicability, there eXISted a mass of preJudice among the people who 
might be hostile at the begmnmg, but he thought this hostility would 
subside as soon as the people saw the good sense and the advantages 
of inspection. Connected with thIs was the ignorance of the people. 
It was admitted that the Ignorance of the people always came in the 
way .of progress. It was hardly fair to blame the ignorant man; ~e 
requlled to be educated, and he admitted the Government of India 
was doing Its best to further the cause of primary education, and was 
spending large Slll1lS of money on It. He thought a measure which 
was proposed some years ago by his friend the Hon'ble Mr. Gokhale 
in h~ Elementary EducatIOn Bill would have been a good help to the 
cause of education, and he was sorry that it was not approved by 
the Gove~llIl!ent of India. He thought it should b~ re-introducc:d 
m the Im:penal Le~lative CounCil, and he hoped that It woul~ obtam 
the sanction of H. E. the Viceroy, who was a very sagaCIOUS and 
far-sighted statesman. 

He added that hIS sole object in bringing thIS paper forward was to 
help the poor school cluldren and enable them to enjoy the blessings 
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of school hygiene along with the other uumelOUS blessings which they 
enjoyed under the BntIsh Government. 

LIEUT. DR. FROILANO DE MI<LLO sard -Le monsieur dlt It page 
4 que dans Ie cas de maladle mfectleuse, Ie moo.ecm fera un rappOlt au 
Head Master qui prendra des mesures convenables. Je n'accepte 
pas cette fa~on de VOll, parce que seulle medecm a de la competence 
pour ordouner des mesures prophllactIques, et c'est un fart qu'll y a 
malheureusment et tOUJours opposltlOn entre les autontiis medICales 
et admImstratlves Je veux done que Ie medecm alt toute son mde
pendence pour agu dan les cas de maladies contagleuses selon sa 
SClence et conscIence lUl ordonnent. 

MAJOR HARRISS. I would lIke to call your attention to the actlOn 
taken m the Umted Provmces With regard to school hygiene A 
commIttee met m Nalm Tal In July 1913, and discussed the subject 
of school hygIene under the followmg heads -

(1) Hygiemc reqUlrements of schools and college bUlldmgs 
(2) Hyglemc requrrements of hostels. 
(3) The samtary mspectlOn of buIldmgs, Government and 

aided, and memcal mspectlOn of scholars 
(4) QumlUll'latlOn of scholars. 
(5) The effect of the cUrrIcula on the health of the scholars. 
(6) The teachmg of hygiene 
(7) Personal hygiene. 
(8) European schools 
(9) Factory schoo.ls. 

The hyglemc reqUlrements of schools and colleges were discussed 
under the following sub-heads '-

(1) Choice of sIte, (2) Diamage , (3) Lightmg ; (4) VentIlation; 
(5) Type of bUlldmg, (6) OnentatlOn, (7) Cubic and 
superfiCIal space, (8) Furmture and eqUlpment, (9) 
Seatmg accommodatlOn, (10) Water-supply; (11) 
Latrine and urmal accommodatIon; (12) Play ground; 
(13) Memal staff. 

For the salUtary mspectlOn of bUlldmgs and the medICal mspectlOn 
of scholars, the proposals of the Co=ttee were that DIStrict Samtary 
officers should be appomted who would, m additIOn to thell duties m 
connection with rural samtatlOn, the samtatlOn of Act:xx Towns and 
NotIfied Areas and With epidemiC dlSeases, carry out the work of a school 
medical officer of health and should submit reports on the 

(1) Site; (2) Dramage , (3) Lightlrg and ventilatIOn, (4) '1'ype 
of bUlldmg and onentatIon; (5) CubIC and superfiCial 
area, (6) ~'urnlture and eqUipment, (7) Water-supply, 
(8) Latrme and urmal accommodatIOn, (9) Playgrounds, 
(10) Memal staff; (11) Hospital accommodatIOn; (12) 
Cook-houses 

'1'he Committee recommended that there should be m the custody 
of the Headmasters a medical hIStory sheet for each scholar whICh should 
prOVide for three inspectlOns. The duties of these memcal officers of 
school hlgIene would not m any way clash With those of the medIcal 
officer 0 the school. In European schools, and in colleges, the CIvil 
Surgeon or other quahfied medical practitioner would be II' entIre memcal 
and samtary charge of the school and would submIt yearly reports on 
the health of the scholars and on the sanitatIon of the schools m their 
chalge. In mUllicipahties by which health officers are appomted, the 
schools wltluu the -muruclpal aleas would be Inspected by the health 
officer. Deputy Samtary CommisSIoners would also report on all schools. 

It is in rural tracts that the memcal officer of school hygiene wIll 
expelieuce mfficulty in gettlllg his recolluuendatIOns earned out. HlS 
wOlk for the pleseut WIll be hnnted to the prevention of the spread of 
contagious aud mfectIous dlSeases, mcludmg coujunctIvltIs, scabies, etc. 
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One copy of the orders he may issue wIll be handed to the schoolmas~r, 
another Will be sent to the Inspector of Schools of the CIrcle. The 
schoolmaster will send a copy of recommendatIon for the treatment of the 
case to the nearest travelhng dispensary or dIspensary. The Inspector 
of Schools will make careful enquIry mto the action taken 

The next point of importance was the questIon of the teaching 
of hYgiene lU schools. The Conuruttee suggested that an officer holumg 
quahficatlOns III hygIene shouB gIve every alternate year lectures m 
malarIa, and blenmallectures in hygIene. The teachlllg must be practical 
and should include elementary physlOlogy, water, air, food, WIth reference 
to theIr punty and source, personal hYgiene, ventilation and samtatIon of 
houses, and facts Iegardmg the chIef lllfectious dIseases, theIr etiology 
and preventlOn, both personal and pubhc. For schools, the Comnllt~e 
were of opmlOn that hygIene could not be mtroduced as a separate 
subject m the Matncnlation or school leavIng certIficate eXamInatIOn, 
as the School, UmversIty and EducatIonal Department would probably 
object to Its mtroductlOn, whIle for a vernacular final examlllation 
It IS impossible at present to arrange for teachmg up to a standard which 
would JustIfy Its mclusion as a compulsory subject. In all but the 
hIghest classes, that IS in all classes except IX and X In Anglo-vernacular 
schools, and V and VIm vernacular schools, It IS consIdered better that 
lessons on the varIOUS pomts be mtroduced mto the readers, replacmg If 
necessary matter already therem, than that a speCIfic text-book be used. 
1£ only one text-book be used, selected chapters being studIed in each 
class, the pupIls would probably leave school remembeImg only the last 
lessons taught them, whIle those who do not complete the school course 
would not liave that knowledge of the general broad outhnes of the maIn 
prinCIples of hygiene, whICh It IS mtended should be taught in the early 
stages and amphfied in the later ones. If separate text-books are used 
for each class, the subject then becomes of too hIgh a standard, and InCI
dentally adds to the weIght of the CUrrIculum, and to the PObSIbIhties 
of overwork on the part of the scholars, WhICh the course as proposed 
avoids; whIle if one small text-book be used m the highest classes only, It 
would, in all probabIhty, be cra=ed up Just before the exammatIOn 
and be therefore of less than no value. The lessons should m all cases 
be Illustrated and amphfied by the teachers WIth the aid of obJect
lessons, as far as practicable, from every-day experience. They should 
be drawn up by the Samtary Department and reVISed by the Educa
tlOnal Department to ensure the language and construction used bemg 
suitable. The requisite course of lessons In elementary hYgiene could 
be Illcorporated in about forty lessons, of which five might be included 
in the readerl! for class III, SIX m each of those for classes IV and V, 
seven in that for class VI, and eIght each m those for classes VII and 
VIII. 

MR. G. E. FAwcus -We m BIhar and OrIssa too have had a 
Conference on school hYgiene, and though the recommendations of the 
Conference have not yet been pubhshed, I thInk that they agree to a very 
large extent With what we have just heard of the recommendatIOns of the 
UIl,Ited Provmces Comerence. In the papers now before us attention is 
drawn to the over-work of the chIldren ill schools, but I see that it is 
also suggested in those papers that an addItional subject, hYgiene, should 
be added. It seeIIlB to me that m thIs respect it WIll be nece~8ary for all 
prOVlUces to follow the recommendations of the United Provinces Con
ference, and to substItute mstructlOn in hygiene for somethIng already 
III the syallabus, not to add an extra subject. The course should be 
an exceedmgly short one. The Improved methods of teaching which It lS 

hoped to introduce in this country in the near future will give harder 
work to the boys. Crammmg, I venture to think, causes less mental 
exertion than working on a rational method. The latter will cause 
greater mental strain, and twould suggest that the Conferenceshould look 
at the matter from this pomt of view and see whether it is not necessary 
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to lay down some hmlt to the number of hours of study m schools, so 
as to counteract the effect of the greater intensity of study which 
rational methods of teaching will introduce. 

There is another pomt to which I should hke to draw attention. 
In one of these papers It 18 stated that you cannot have' phYSical trammg 
Without medrcal exammatron. It seems to me that It IS not necessary 
to walt for medrcal exammatron before you have phYSical trammg At 
the great schools m England, there IS plenty of games and phYSical traIning 
and m very few has medical mspectron got far except m County CounCil 
Schools or what are called m Indra "pubhc schools." I would suggest 
that physical trammg rrught be pushed on much more rapidly, u., that 
the provIsion of playgrounds and gymnasia and thmgs of that kmd 
nught be pushed on much more rapidly than medrcallnspectron, which 
Will have to go very slowly for fear of raIsmg prejudice 

In connection with bUIldmgs two pomts are mentioned m these 
papers. It is suggested that all plans for buildrngs and sites should be 
exanuned by the medical authorrties. I would very much deprecate 
any suggestion that the medical department (the CIvil Surgeon of the 
drstrrct, I presume, IS mtended,) should ]:Ie the only authorrty which 
decides whether a plan IS properly adapted for a school bUlldmg It 
seems to me that thiS 18 a techrucal matter which should form a subject 
of mstructron m trallliug colleges. 'Inspectors should be carefully 
tramed m the reqUIrements of schools m regard to lIght and such pomts 
These are pomts whICh It does not take long to learn, but which one does 
not notice if one has not been speCially tramed for the purpose 

There IS, lastly, a point of great Importance m regard to bUIldrngs 
to which I should lIke to draw the attentIOn of the Conference. The 
Government of India have made very large grants for primary school 
bUIldmgs-our own Provmce has received lO! lakhs for that purpose
and I would hke to suggest tha~ we should pomt out the deSIrability of 
spendrng the great maJorrty of that sum on schools m towns One of 
these papers brmgs out well the very bad condition of school houses In 
towns, the absolute lack of ventIlatIOn and air These are thmgs 
that can be got much more, easily in Villages It might be wen to 
emphaSise the necessity for acquirmg land for playgrounds m towns 
and for spendmg on schools m towns and congested areas a very large 
portIOn of the funds which, we are glad to see, are already avaIlable. 

THE HON'BLE MR. RAMACHANDRA RAO said he would hke to say 
one word with reference to what fell from the last speaker on the 
subject of school hygiene. He beheved the gentleman who mtroduced 
the paper said nothmg as to who was to pay for it. He did not know 
what was the state of thmgs m the Uruted Provmces They were all 
anxIous to do as much as they could from DistrIct Boards aull MuniCl
palitIes, but they found It very hard to find funds for thIS purpose. In 
Madras a committee had been appomted and was now slttmg With refer
ence to thIS matter But the great pomt was as to under whose authorit,v 
thiS inspectIOn was to be made and from what resources the money 
was to be made aVailable. 

In regard to what had been said m reference to school houses 
III towns, he thought It would be a good Idea to make a begmnmg m 
muruCIpalitles With school IllspectIon. The schools were much more 
concentrated 111 towns and It was qUIte possible, prOVided the funds were 
forthcommg, to arrange for medICal inspectIOn ' 

As to school buildmgs, thanks to the generous grants made by the 
Government of India, they were now able m Madras to construct elemen
tary school btuldmgs on a large scale. So far as the plans were concerned, 
a pomt had been made that they should not be approved by medical 
authol'lty. In Madras some of the plallS had been partly standardISed 
so far as school bUlldings went, but some discretIOn had been allowed 
to local authonties to alter the plans to SUIt local requirements. They 
had found the plans prepared by the P. W. D. very costly in Madras. 
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THE HON'llLE MR. GonnoLE said, with referenre to rl'marks made by 
a preVIous speaker regarding spendmg additional fuuds m the erectlOil 
of schools, that he wished to press on the Conference the urgenry 
of provldmg school houses for Villages. In the dIStrict from which 
he came there were certam schools which were 10l'atpd in vlllllge 
dharmsalas aud temples, and when there was a local fair the 8chool 
was turned out for two OT three days and teaching stopped, because the 
temple had to be used for Its legl~lmate purpost'8. He thought, 
therefore, the first claim on any available money for school blUldlllgs 
should be j;hat of VIllage schools and such schools as were located at 
present in dharmsalas and temples. 

RAI BARADUR GUNClA PRASAD VARMA said that the question of 
model schools was fully discussed by the hygiene committee who 
desired to have a school whICh would cost somethmg hke 6,000 
rupees. But It was found pOSSible by the Primary Education 
Committee to pass plans for a model school costi~ 2,000 to 2,500 
rupees. It was necessary to have SOlId bUlldmgs III Villages and 
these buIldlllgs should be ventilated. Kaf.cha bUlldmgs cost too 
much m repairs and did not last more than 10 years, and every year 
they cost 300 rupees in repaus, whIte-washmg, etc., whIle a pucoa 
buildmg would last 25 or 30 years Without any repairs. 

RAo SAHIB G. N. SAHASRABUDHE: In regard to the questIOn of cost, 
he had already said that mUnICipal committees and dIStnct boards ought 
to bear the burden,as it was thelrduty to keep the children m good health, 
and thIS fund should be supplemented by Government. The other ques
tIOns of how the school should b~ built, etc., were matters of detail whICh 
could best be determmed by a sub-oomllllttee appomted for the purpose. 

DR. SOUZA :-1 thrnk we are agreed that medICal inspection of 
children IS desITable, but at the same tIme we cannot put the cart 
before the horse. Most of us, especially health officers, have noticed 
the dIsgraceful <)onditlOn of the majority of muniCipal and VIllage 
schools. These have been constructed and located WIthout any regard 
to the elementary prmClples of sallltation. Our first duty is to 
Improve the schools before we start on any medIcal InSpectIOn of 
chIldren. The school should be bUilt on an open site and constructed 
on sanitary hnes. We know that MUlllCipalities and DistrlCt Boards 
are handIcapped for want of funds and It would not be a sound policy 
to spend the avaIlable funds on medical mspectIOn of children in 
preference to Improving schools. Clean schools have also their 
educative value and are likely to make a mark on the lnlpresslOnablll. 
mmds of children and mfluence them to personal c1eanhness 

The next pomt to conSIder IS the educatIOn of the teacher in hYgiene, 
because progress m these matters cannot be mad~ wlthdut an mtelhgent 
understandmg on the part of the teacher' For thIS, hygiene must be 
taught by experts in the normal schools. In England medical mspectlOu 
was started after the schools had been bUIlt on samtary lines and compul
sory educatIOn had been mtroduced. 

When, however, we have made suffiCient progress and time lS npe 
to mtroduce health mspectIon, I thrnk thIS should be entrusted to lady 
doctors m preference to men for all girls' schools and boys' schools up to 
lll,1ddle school We all know the mfluence exerCISed by women In India 
m domestic SanItation, and If any good IS to accrue from our efforts, 
we have not only to detect dISeases In chIldren but approach their 
mothers and mstruct them in preventIOn and treatment of dISeases. 
This can only be done by lady doctors. If the lady doctors are 
entrusted With all guls' schools and llllddle schools, then the Health 
Officer can take charge of the few remammg hrgh schools. 

The papers on " The unhYgienic and msamtary condition of boys' 
and guls' schools in cities," by lw. Balladur Gopal Das Bhandari. and on 
"The education of teachers and cluldren in hygiene," by Captain 
Stales Webb, were taken as read. 

( 48 ) 



SECTION B 

SECOND SESSION 

THE HON'BLE MAJOR J. C. ROBERTSON, C I.E., I.M.S., PRESIDING. 

Oonservancy. 

MAJOR COOK YOUNG lUtroduced Ius paper on "The prevalence 
of flies lU DelhI and theIr reduction" of wluch the folloWlUg 18 a 
summary·- , 

At the outset the general methods of conservancy were improved 
and stricter superVlSion exerCised. Dumpmg grounds were reduced lU 
number, defirute sites fixed, and any rubbISh that could not be burnt 
was covered Wlth one foot of earth. The trenchIng grounds were closely 
supervised. mClUeration was started at collecting dep6ts and latrlUes 
m the City. In spIte of these and other Improvements on sImilar Imes, 
as far as the reductIOn m the number of flies went, there was little 
tangIble result. ' 

It was clear that the numerous breedIng-grounds WIthIn the City must 
be dealt wIth, and It was not tIll thoroughly organIsed and systematIc 
measures were speCIally planned and adopted that any Impression was 
made on the number of fues. 

The breedIng-grounds Wlthm the Clty,-stables, cowsheds; back
yards of houses, alrless gulhes, private house latrmeS) sItes of rumed 
bUlldmgs, areas around food shops,-were all attacked Regularly and 
systematIcally, street by street, lane by lane, the speCially tramed staff 
went round. CleanImess was msisted upon, rubbIsh was burned, the 
ground dug up, levelled and treated WIth pesterme Stables and cow
sheds receIved special attentIon, floors were made pucca and drained, 
htter was burned, and manure promptly burled. The fues dlBappeared
they were starved out. 

The author concludes by expressmg the oplnlon that the reduction 
of flies in a City IS not a dlfficult matter, but It reqUlres prolonged, system
atIc and detaIled attentIOn. IncmeratlOn plays no small part m the 
success of such a campaign. 

In mtroduclUg the paper MaJor Cook Young saId ., to such an 
assembly as tlus, It would be presumptIOn on my part to dISCUSS the 
Important part the domestIc fly plays in any sarutatlOn campaIgn In 
thIS country. But, SlUce in Dellil perhaps more than lU any other city 
m Northern India, organised effort has been dIrected towards fly 
reduction, I may perhaps be permitted to gIve the results of my 
experience m the new CapItal of IndIa I may say m startmg, that 
*e lines of the campaIgn were laid down, only after much thought and 
cOnslderatIon had beel! gIven to the subJect. In tlus connectIOn the 
Sanitary CommisSIOner WIth the Government of India evmced the jeepest 
interest and I must express my gratitude for his sound advice, and, 
more than any thing else, hIS clear diagnosis of the situation and its 
needs. 

I have dealt in my paper with the methods adopted, whIch I venture 
to say have met with a certain measure of success. In the carrying out 
of the work, an opportunity was of course provided of studying closely 
the hfe habits of the domestic fly. 
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Breeding areas were found in curious places, e.g., under the Pulias 
or stone crossmgs over the drams, fertIle breeding-grounds were found. 
Again under large stones propped up agamst houses as steps to the en
trance, flies were found breedIng m the damp earth there. These steps 
remain for months on end In one place without bemg moved, and it was 

• very mterestmg to find that under such there was a rIch soil for files 
to breed in. 

My experIence, I may say, has merely confirmed what has already 
been WrItten on the subject. 

It would be of great value to have definite informatIon as to the 
length of the hie of files under dIfferent condItions of temperature an,d 
surroundings. I have had no time to make such observations, but It 
would appear that the average length of a 'fiy's hie is about 3 weeks, 
under the most favourable condItlOns. I was led to this conclusion 
by the observatlOn that whenever there was an increased wave of 
prevalence, it never lasted more than 3 weeks, the external con
dItlOns remaInmg the same. 

The age at whlCh files first lay theIr eggs would be another mterest
ing subject of investIgatlOn. Grrllith puts It at 10 days, and he adds 
that files lay fresh batches every 10 days. The enormous number of 
files, when very prevalent, m my opIDlon, however, suggests that the 
female fly lays her eggs before the tenth day or oftener than every 10 
days, otherWlse, the only explanatJon for these mcreases, IS, that the 
life of a fly is longer than 3 weeks; trus my experience has led me 
to doubt. 

The distance files can travel unaIded 18 another mteresting question. 
They of course can be carried great dlBtances, but I do not trunk that 
by their own effort they travel very far. At any rate, they will nevel' 
travel far from theIr food, and my experience has been that 1£ we ex
terminate therr breeding-places, near theIr known haunts, theIr number 
cannot fall to be reduced I ha.-e seen files very prevalent In one part 
of the'clty, wrulst two miles away, at a place wruch had had special 
attentlOn WIth regard to fly reductlOn, there were none, though the 
local conditlOns were the same and contmued so. Flies probably do 
not voluntanly travel more than half a zrule. Graham Smith found 
marked flies seven hundred yards away from a spot In which he had 
set them free. 

The campaign In Delh11s descrIbed In my paper, and I would com
mend to anyone talong up slmllar work, Dr. Halford Ross's work on 
the " Reduction of DomestIc Fhes" From it much sound mformatlon 
may be denved. In more than one dIrection I proceeded on the hues 
he lays down, and I have proved theIr Wlsdom." 

MR. G. P. ROBERTSON Introduced rus paper on "Pad latrmes and 
a plea for the sweeper," In which he pOlUted out the usual defects 
of eXISting types of pall latrines and gave a specificatIOn for a good 
latrine. The DarJeeling type paillatnne was deSCrIbed and quotations 
given of Its cost. The method adopted In DarJeehng for handhng pall 
latrmes was also described and it was shown how bad handhng can 
nulhfy the advantages of a good latrine and that it pays to arrange 
thIngs for the convenience and comfort of the sweeper. He exlubited a 
sample latrine pad that he had designed. He said that the mam point 
in the desIgn of these pails 18 that everythmg should be as easily 
cleaned as pOSSIble. 
~OR J. L. MUJORIBANKS introduced hIs papers on-

(1) The Nasik system of pittmg rught-soil to rIpen it for sale 
to cultivators, and 

(2) The pitting of night-soil and manure In private compounds. 
- A deSCrIption was given of a method of dispOSIng of night-soil and 
manure by means of a system of pittIng withIn the precincts of private 
compounds. The method is swple, Inoffensive, rapid and successful. 
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The essential point 18 that householders should supervise and mterest 
themselves m the SanItatIOn of thell own compounds. 

The Naslk system of plttmg nlght-sou is descnbed. Briefly, 
thlB consists of Its dIsposal in crude and lIqUId form mto a regular system 
of pits The pits are covered WIth a layer of katch?a only, wruch forms 
an efficient all and fly seal. The method can be applIed all the yeal: 
round. Heavy ram does not mterfere With the management of a system 
which treats nIght-SOlI to start wlth as a lIqUId After a year or so the 
contents of the pits, dried and ripened, 18 very lIke ordmary earth m 
appearance and 18 m demand by cultivators 

He said .-1 thInk It may be said that we are falIly near to success 
in any method If we can be satisfied, after careful personal observatIOn, 
that no objectIOnable smell IS created, and that flies are not bred, 
and that we can then afford to find satl8factIOn m the fact that the 
nItrogen 18 actually used for agricultural or hortICultural purposes. 
There are one or two small pomts on wruch I will lay stress. The pits 
which are actually used at NasIk might very well be called trenches, but 
I am particularly allXlOUs, m view of the cntlcl8ms that have been made, 
thoroughly to dlstmguish between the system of plttmg and the system 
of trenchmg, because the word trenchIng has. practICally a smgle definite 
meanIng. It signIfies the applIcation of the excreta to t~e superfiCIal 
layers of the sou for Immediate cultIvat~on. Thl8 has been far other
WIse than a success from a sanitary pomt of view. It has also the dIs
advantage that;durmg the monsoon It 18 exceedmgly dIfficult to carry 
out. A feature of the experIments which we conducted at NasIk whICh 
was rather a surpnse to those who carried them out, was tha.t earth was 
not required to cover the nIght-SOlI and that katchra, ~.e., rubbIsh, not 
only would cover the nIght-SOlI, but constitutes an all seal Thl8 IS 

practically proved by the fact that the air seal bursts m places durmg the 
first day or two, and that the nIght-soil dries very slowly mdeed. One 
great thmg m connectIOn with the work at Naslk has been that It 
thoroughly recognl8eB that the nIght-SOlI of a town m Western India, 
wruch contains a considerable Brahmm populatIOn, IS not a seIDl-solId 
but a lIqUid. There 18 no pOSSible questIOn of incmeratIOn of thlB lIqUId. 
IncineratIOn was given a good trial at Naslk and It was found ImpOSSible 
to prOVide the labour reqUIred for It. One small detail has to be attended 
to If the system is to be carrIed out successfully, and that IS that the 
nIght-sou IS best poured mto the pit by means of a trough placed under 
the lllght-soll cart. Anyone ·who has ever tried Will find that it takes a 
very long tlIDe to get bullocks to back a few mches and the use of the 
trough makes all the difference between bemg able to do the thmg m a 
clean way and m a messy way. I took a photograph of such a trough, 
and I shall be glad to give a copy to anyone who IS mterested m the 
subject. 

THE PRESIDENT, THE HON'BLE MAJOR J. C. ROBERTSON, said 
that the subject of fly preVentIOn was at the root of much of our publIc 
health work in IndIa. They had read the papers by Majors MarJon
banks and Cook Young, both of which dealt more especially With fues 
and thell breedmg. The other paper by Mr. Robertson also dealt With 
this subject though m a less degree. The whole subject was very 
important and he hoped the discussion would be a full one. 

DR. A. L. SHROFF :-Wlth regard to the occurrence of flies, 
I should lIke to say a few words about thell prevalence in Karachi. 
The fly nuisance there 18 so gIeat that It would naturally lead to the pro
ble1llS of cholera and typhOId fever. I qUIte support Major Cook Young. 
Last year I carried out the suggestIons wruch AIaJor Young has detaIl
ed; rubbish was immediately removed and mcmerated, and all the 
meat markets and other slaughter yards were treated With pesterine. 
As the filthy habit of throwmg rubbish m the publIc streets has m
creased flies to a very great extent, it IS necessary to remove immediately 
the rubbish and inCInerate It. 
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DR. A. SOUZA :-1 am afraid the system proposed by Major 
MaI']onbanks WIll breed a lot of flies unless two sweepers are employed 
at each latrme, and they keep constant watch by turns, and bury the 
filth immedlately so that no files are able to lay eggs on it. 

The other day I tned the followmg experiment .-
In a pit 2 feet long, Ii feet wide, Ii feet deep, I put 2· night·soil 

(sohd) sprInkled two ounces of Pearson's Antlseptlc FIUld, covered it 
Wlth 2" of sandy soil, added another 2" mght.sOlI, plWl 2 ounces of AntI
septlc Fluid and filled the rest Wlth earth. In all there were 4· night. soil; 
4 ounces of dismfectant and 12" of sandy soil and yet 785 files bred out 
of It. 

The best system that can be suggested for prIvate compounds where 
cartage is not avaIlable or IS aVOIded, is to incmerate the mght.soII WIth 
the compound rubbish. The rubbIsh Wlll not be enough to reduce the 
mght-soll to ashes, but It Wlll raIse Its temperature sufliclently to kill the 
intestmal micro-organisms and fiy eggs. Then the partly stenlized night. 
SOlI can be burled W}.thout any harm. 

MAJOR W. W. CLEMESHA :-1 thInk a very important pomt has 
been overlooked. In the first place It has been very clearly brought 
out that files lay theIr eggs whlle the nIght-solI rests m latrines. 
Although lor many years to come, the hand removal types of latrine 
must remain for a large portion of Indla, it seems to me that the 
proper course IS to go to the root of the whole trouble and when
ever pOSSIble to do away Wlth thlB truly iniqUltous system of hand removal 
latrines. I qUlte adlnIt that for small towns, an underground dramage 
system IS entIrely out of the questIon generally on financIal grounds, but 
large CIties would be WISer to go in for more satisfactory arrangements. 

THE HON'BLE MR. J. P. ORR:- I am very much mterested m 
MaJor MaTJorlbanks' papers upon the Naslk method of dlsposalof night
BOll. Many years ago when I was on special duty for the purpose of 
drawing up model roles and bye-laws for the Bombay Government, 
I had occaSlOn to VISIt Naslk and certamly the night-soIl dept>t 
there was a horrIble nUlsance and it was supposed that we should never 
be able to reduce that nuisance. I hear now for the first tlme of these 
successful efforts to remove the mght.soll, and what IS of equal importance 
IS that by thIS method you remove the nIght-soil, and yet you retain the 
use of that mght~soll a year later for the purposes of manure. That IS one 
of the most Important advantages whIch the incmerator has not. I 
should hke to see thIS method tned in other munrcipahties and I think 
that we want informatIon on certain pomts which perhaps Major Marion
banks will be able to supply in hIS reply, or perhaps he would let us have 
It later on. In the first place, the mformatlon that I have received from 
other munrcipal towns IS that they find It extremely dlfIicult to get 
people to allow them to remove theIr l«ackra because they want It for 
theIr own use as manure. Poona IS one of the towns m whIch I got 
that informatIon; I suppose there is a great deal more of Irrigated 
cultIvatIon there than there IS in Naslk. But a point on which I want 
mformatlOn IS whether MaJor MaI']onbanks found anydlfficulty in getting 
the katckra conveyed to the mght,soll depot. Another very important 
advantage about this system, the absence of which prevents munrcipah
tles in many cases from deahng properly with night-soil, is ~hat the.rught
SOlI need not be taken to great dlstances because there IS no nUlSance. 
The trouble in many places, especially m Pooua, Wlth which I a~ better 
acquamted than any other town, is that if night·BoIl be dumped m places 
near the city a fearful nuisance from .£lIes and a smell wIll result. I under
stand from Major MarJonbanks that this slIDple system both abolishes 
the fiy nuisance and abohshes the smell nuisance. But I do not qUlte 
understand one pomt. Properly speakIng each day should have its own 
pitting for its rught-soil, whIch is sealed by the katckra on the eyenmg 
of the day on which it has been used. What I want to know JS how 
long after the night.soil is put in, is the katchra put in i There must 
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be I suppose a certain interval, but probably the Naslk people have got 
some arrangement by whlCh they can make that interval very short. 
OtherwlSe I should thmk there must be a nUlSance from smell, though 
that nuisance can be got over. Then yoU! can mstruct poorer mUmCl
pahties to make theIT mght-soll depots qmte close to the town and 
that mmensely reduces the expendlture, because It is the cost of 
cartage that stands m the way of the proper dlsposal of the mght-sOlI 
in many small mumClpahties. 

I don't understand thiS paragraph in the paper: "The contents of 
a plt may shrmk so much m drymg that there 18 room for a day's mght
soli on the top. This should never be applled however to a plt whose con
tents have only haI! drled" Wlll Major MarJorlbanks kmdly explam that 
m reply 1 Another great advantage of course lS that the process can 
be carned on even m the course of the monsoon. In fact, as far as I 
can make out, the monsoon rather helps the matter I thmk mumCl
pahtles who Wl* to adopt thls system Wlll also want soDle mform
atlOn on these pomts. What lS the area of plts reqUITed per month ~ 
What 18 the cost of diggers ~ And what lS the cost of haulage, and from 
what distance 1 All these questlOns come mto the financlal aspect of the 
affair and reqUITe to be mvestlgated. Perhaps Major MarJorlbanks 
has not got these detads, but he could give us some kmd of estimate later 
on, which could be supphed to our mumclpahtles for theITlnformatlOn. 

THE HON'BLE SIR PARDEY LUKIS '-There was one pOint men
tlOned m connection wlth Major Cc:>ok Young's paper. I notice he talks 
of the free use of pestenne. Pesterme of course lS a petroleum derlvatIve. 
I see in the" Journal of Apphed Entomology" that If rubbish and htter, 
whlCh is mtended afterwards to be devoted to the manurmg of gardens, 
IS treated Wlth any petroleum denvatlve, It loses Its value and ill fact 
becomes absolutely hurtful to flowers. If htter lS intended to be npened 
for garden manure either milk of hme, small quantItles of sulphate of 
iron, or alkahne solutlons should be used mstead of petroleum derlva
tlves. 

MAJOR MARJORIBAN,KS, m replying said '-1 wdl deal wlth one 
or two of the points whlCh Mr. Orr has raised. At Naslk there 18 no 
difficulty in gettmg people to glve up theIT katchra. The population 
does not happen to contam a very large number of cultlvators. There 
are a faIT number of market gardeners. The market gardeners do not 
take the trouble to use katchra. , They are very much fonder of stronger 
manure, m the shape of mght-sOlI. There may be many places where 
there might be some dlfficulty about katchra, but I cannot say that I 
found that at Naslk. I have spent a good many years m travelhng 
round small mumClpahtles in the Deccan and on the whole I do not 
thmk that most of the katchra IS used up by private mdlvlduals. 

As regards the questlOn as to what tlme of day the katchra IS 
put over the mght- SOlI, it should be remembered that there is 
no use whatever m nllXing night../lOlI Wlth katchra. The katchra IS 
merely put on the surface as an aIT seal, and accordmgly it is smply 
a matter of puttmg on the katchra after the last cart has come along. 
Till then there would be a very shght smell, but that smell is the 
smell of perfectly fresh nlght-soll. What IS really offensive 18 the 
smell of m~ht-soil which has been exposed for a good many hours, and 
by the evenmg when the katchra has been apphed there IS no longer anY' 
smell. I may mentlOn, as regards the actual air seahng, that after the 
last rains I paid a surprlBe VlBit to the depot at NaBlk, and I thought 
I should hke to see that day's PIt. I happened to come in rather 
late in the evening. It was pl'etty dark. I was not able by the 
sense of sight to determine whlCh was that day's pIt, and I was per
fectly unable by the sense of smell to determine It. As regards the area 
per month, that <!f cour~e would depend upon the population and upon 
the amount of mght-soll afforded by ~he populatlOn. Again we could 
not say that the amount of the night-soil of the population of one town 
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and another would be in any way constant, because of the very great 
variation In the amount of ablution water used by particular castes. 
Towns contauring a large number of M~hammadans would not have so 
fluid a nIght-SOlI as those contaIning a large number of Brahmins, and 
so It is ImpossIble to give any defimte figures of that sort. AgaIn the cost 
of haulage, whICh is a very troublesome item, is one about which I have 
no figures. That is a matter which wIll have to be locally worked out. 
Of course the system does not pretend to do away wIth that horror of 
India-the Iron-clad. And certainly I have never attempted to 
recommend this system where a drainage system could be Introduced. 
Where a water carriage system could be introduced we would be only 
too glad to get rId of any system of the kInd. It is' only intended for 
towns whIch are not able to have a water carriage system and, In spite 
of their horror of them, contInue to have iron-clads. It IS merely a 
method of gettmg rid of the contents of these Iron-clads m as mofienSIve 
a manner as possible. 

MR. ROBERTSON said that he did not see why any nuisance should 
ar18e from iron-clads if his system of pails was adopted, because the 
pail as soon as It was fined would be emptied into the cart and removed, 
and there should be no nuisance caused by the cartmg of fresh mght
soil in the streets. 

MR. T. SALKIELD :-1 should hke to ask if any of you have had 
any experience of the sulphUrIC acid treatment of peat In the disposal 
of mght-soll. Some years ago I had .charge of a district m England, a 
portion of which had no sewers, and thIS system was adopted With ex
cellent results It IS so long ago now that I cannot give you any figures 
or detailed facts but I have an Idea, after hstening to these speeches, 
that If It were pOSSible to obtam peat m thIB country, or a suitable 
substitute, and you were to adopt a system of addmg sulphuriC aCid to It 
and puttmg It m the pails and then sending round men to collect these 
palls, I thmk a good many of your troubles would be solved I am not a 
suffiCiently expert cheIDlBt to talk about the fixIng of nitrogen, but I have 
an idea that the sulphurlC aCid fixes the rutroWln or converts the sohds 
into a non-putrescible condition and renders the contents of these pails 
very valuable for manurial purposes. I thmk that if any of you could 
make a study of this matter it nught pOSSibly repay consideration. 
"A note on Incineration In India," by Captain H. G. Stiles Webb, 
I. M.S., was taken as read. 
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SECOND DAY-TUESDAY, 20TH JANUARY. , 

SECTION A. 

THE HON'llLE SIR HARCOURT BUTLER, K.O S I., 0 I.1Ii., I.O.S., PRESIDING. 

(a) Injant~le MOI·tality. 

THE PRESIDENT :-The first paper on the agenda is by Miss 
Benson on "Proposals for the formation of a Women's Domestic 
Sanitary Service for India" This was the result of a meeting held a 
few days ago in Delhi and the paper was not received ill time for 
me to refer to It in my opening address, otherwise I should have done 
so. Miss Benson is not able to be present, so we shall take the paper 
as read 

Mr. P L. MOOR.E then introduced his paper on "Nurse dIstrIct 
visitors in Madra.<! City," in which the author briefly summarises the 
work done by six nurses who were employed on a maximum salary 
of Rs. 200 in connection with malarIa preventive measures in the 
northern portion of Madras City. 

He said he attached lIO great value to the figures given in the 
paper. He merely thought that such figures as were available 
should find a place m the paper. 

The only other remark was that, since writing the paper, 
Madras had had the benefit of a Visit from Captllin Hodgson to deal 
with malaria in the City, and he would be very glad if Captain Hodg
son would give his oplDlOn as to the value of the services of the 
nurses. 

CAPTAIN HODasoN said he hsd recently taken over the anti:malarial 
work and he had seen the work of these nurses. The great point about 
the nurses was that they actually visited the homes of the people. 
There were large numbers of people who would never go to a dis. 
pensary because, m their ignorance they thought they would be operated 
on, or that measures would be taken agamst their houses 01' their 
homes because they had got an illness The nurses had been able to 
impart a certain amount of confidence to the people, so that not only 
were the people actually treated by them improved, but large numbers 
of women and children who would otherwise never have gone to a 
dispensary, did actunlly go for treatment. He thought this was very 
important because there was undoubtedly a very large amount of 
opposition to treatment in malaria. If men were employed in this 
work they were unable to enter the houses. Of course, it was only 
the very best type of nurses that could be used for this work, because 
it was essential that they should obtam the confidence of the people. 
It was entirely a question of confidence. Once the people had 
confidence they came for treatment regularly' afterwards He thought 
he could sa:y very definitely that these nurses had done extremely 
good work m Madras. 

MR. ORR :-" I am sorry that Dr. l'urner of Bombay is not 
present here. In his absence' I think I ought to say a word or 
two about the nurses in Bombay I would lIke to recommend 
those who are trying the experiment in Madras, to consult Dr. 
Turner, the Health Officer of Bombay, as to his experience there 
and an interchange of notes might be useful. I do not know 
much in detail about what the nurses do, but I do know that they 

( 55 ) 



are considered to be doing a very useful work in the direction that 
has just been pointed out, that is, in getting at people who cannot be 
got at in lhe dispensaries or in the hospitals. People can be got at 
in their homes by nurses, and if you have the right type of women a 
gre.at deal of good might be ~one in the way of education, and edu. 
catIOn, though a slow process, IS really a very strong weapon in the 
hands of the sanitarian." 

DR RoZDON introduced his paper on "Infantile Mortality," in 
which It is pomted out that the queation of infant mortality is one 
demanding the serious considerat.ion of every hygienist. Its impor. 
tance is demollstrated by a reference to the statistiCS of Amritsar as 
recorded during 1910, 1911 and 1912 

Approximately one child out of every three born, died withm 
the first year after birth. The causes of this terrible mortality arf( 
discussed, and are shown to be chiefly Ignorance, buth on the part of 
mothers and quack midwives, as regards all matters pertaining to 
pregnancy, maternity and mfant hYgIene .. 

Early marrIage, contagious dlsease~, general insanitary conditions 
and over-crowdtng are additional and aggravating contributory causes. 

To aid in the enlightenment of the people alld the removal of 
such ignorance, the author recommends that advantage be taken of 
the already existmg panchayat system, snd provincial health societies 
engrafted on them, and by thiS mellns spread a knowledge of Nature's 
laws and elementary prinCiples of domestic hygiene. The women of 
'India must be enhsted to advance such knowledge amongst their 
own sex, the wemen themselves are the bElst pioneers. A system of 
lady health visitors and voluntary workers would be of the greatest 
value. 

Midwives should be trained and, if necessary, a Midwives' Act 
introduced based on the Midwives' Act of 1902 in England and Wales. 

Municipal energies should be directed to reduce the over-crowd
ing, and to supervise and control the trade in that most essential of 
infants' food-milk. 

It is by systematic and organised campaign III all these directions 
that tha appallmg infant mortality can be reduced, and many lives 
saved to the State, 

DR. ROZDON said the paper clearly showed the number ofinfantila 
deaths which occurred every year in a tj)iVn hke Amritsar, and he 
presumed other towns had also a large number. Such mortality \las 
too high: The next questIOn to conSider was the best means of redu· 
cing this high death-rate fOil children In his paper he had proposed 
that provinCIal health societies should be formed, and lady health 
VISitors appointed The previous speakers had pOinted out that they 
must have lady health vIsitors who would be very tactful and sym
pathetic towards the people they had to attend. He thought it was 
time for municipalities to have at least one or two health visitors. 
There was, of course, a great field for voluntary workers as well 

As regards midWives, who. he thought, played a great part in 
increasmg mfant mortality, an Act like the English Act of 1902 
should be framed by the G6vernmtlnt MunicipalIties should be 
rou">ed from their lethargic !!leep and requested to lessen over-crowd
ing in big cities. TheIr attention should als? be directed towards 
the milk supply. He had cotrJe across several cases of infantile 
mortality in Amritsar whICh were only due to the want of !rood milk. 
It was only by a systematlc and organised campaign that they could 
reduce infant mortality. ' 

MAJOR W. H. KENRICK next introduced his paper on "High 
tdmperature as a cause of infantile mortality." The following is a 
summary.-

Durmg May and June, 1912, exceptionally high temperatures 
prev!\ilcd m parts of India and in the Central Provmee!! The vital 
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statistICS of the latter were studIed, and the distrICt returns analysed, 
wIth reference to the prevallmg atmospherIC temperature 

The charts and curves mapped out showmg deaths of mfants and 
children, total deaths dnd births, month by month, show, both for the 
Province and for the varIOUS distrICts, a lIse In mortality accompany
Ing a rIse In the maXllIlum shade temperature durwg the month of 
May, 1912. The nse 111 the totdl deaths IS contributed to chiefly by 
the rise m Infants' death~, those districts WIth a higher temperature 
contrIbuting more than the distrICts. such as Betul and Mdndla which 
enjoy a cooler chmate 

In the mterpretatIOn of statistICs collected from \VIde areas, local 
conditIOns, or dlsea~es, or epidemic outbl'eaks, may act as disturbing 
factors atld must be conSidered III any attenJpt to show the correlation 
between atmospherIC temperature and infantile deaths Taking Into 
conSideration all such factors and excludmg the mfluences of cholera, 
plague, small-pox, malafla, measles, chICken-pox, and infantIle diseases, 
the author shows that the ddlly figures Indicate a greatly Illcreased 
infant mortality corresponding to d rise ill temperature, espeCially 
during the seven day perIOd of the heat wave in May, 1912, and con
SIders It Justifiable to conclude that the metereologlCal phenomenon of 
abnormal high temperature IS the cause of the excess mortality 

Pyrexia and exhau~tIOll are the cause of death. The mortality, 
to some extent, can be controlled by improved house construction, the 
opening out of congested areas, and the gradual improvement of the 
general conditIOns of hfe 

He said In most years the total death-rate shows a rise 
during the month of May, and upon analy&is it wIll be found that thiS 
rise IS almost entirely due to an mcreased number of infants' deaths 
In the year 1912 there was excessive heat dUl'mg a short period of 
May and Its effect upon mfant lIfe IS shown III the charts I have given 
It would be a good thing If enquJrles upon simIlar bnes were conducted 
ill other parts of India, as the more lIght that can be thrown upon the 
causes of death the gl eater wiII be the accuracy of our returns. 

DR. SOUZA My experience has been that lllfantilo mortality 
IS always high during thfJ prevalence of intestinal diseases, t.e., from 
June to August when the atmosphere IS moist and the temperature 
not very high. 

In 1912 the highest mortality among lllfants in Lucknow occur
red in the month of August, while m 1913 July showed the maximum 
when cholera was prevalent. . 

The sallie was the case WIth Allahabad. The causes are chiefly 
malnutritIOn and Improper clothing added to SOCIal conditions of the 
jJeople. The mortality m these provinces IS higher than in the 
Presidency towns, chiefly on account of ignorance. 

·With a view to the reduction of thiS mortality the Lucknow 
Munioipality is trammg da~s at the Dufferm Hospital. Twelve dats 
have already been lImned at municipal expense and five dais are under 
traininO', 

Afso 30 bazar dats recei ved special instructIons and were paid 8 
annas per attendanoe. Without the co-operation of the pu~Iic. how
ever, municipal efforts will be in·vain. The fuJIy trained OOtS do not 
get much practice, and the bazar dals that oome In for mstructions, tell 
Miss O'Brien, the Lady Doctor, that people wiII not accept modern 
methods but persist in having the pl'lmltive methods their forefathers 
were used to. 

I think a sooiety of leading gentlemen and ladies of the town for 
the prevention of infantIle mortality is desitable Its objects would 
he (1) to engage trained nurses and health visitors and supply them 
free of charge to the people· (2) to convmce people by leaflet, etc., to 
demand only trained nurses; (3) to prohibit bazar dais from practising 
who have reoeived no instruotions at the lying-in hospital. 
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DR FROILA~;o DE MELLO --J',il etudu3 avec beaucoup d'atten
tlon cet interessant memoire et sans YOu)Olr fla.tter l'auteur on peut 
bien dire que l'on y trouve d'adllurables ressources et arguments statlS
tiques. 

Mais ROUS Ie point de vlIe medICal je voudrais que l'auteur nous 
expliquat comment les halites temptStatores agissellt sur les enfan~ 
Ce n'est pas une insolation, au moms les symptomes decl'lts dans III. der
niere partie de ce memoire n'autol'lsent pas un diagnostic semblable. 
Et si cela ctait la cause dlrecte, c'est-a-du·e. si les temperatures 
agrissaient par elles-m~mes sur la mortaltte infantile, pourquoi est ce 
que les premiers ages (1 a 5 ans) echapperaient a ce fleau. Vous 
savez parfaltement qUE' c'est l'age des maladies, I'age de moindre 
lcsistence et cependaut ces premiers itges ne paient pas un tribut a la 
mort par cette cause r 

Si je vais a present etudier Ia description trop l'eSUmee que l'auteur 
fait des sympt6mes de la maladle, je vOir quelle se prtlte bien au cadre 
nosologique des intoxications gastro-intestmales. L'irritation, la som. 
nolence, souvent la fievre sont autant des sympWmes des tl'oubles 
gastro-intestinaux et j'appelle l'attentlOn de l'auteur sur ce point. 

II est vrai qu'it nous dlt que la diarrhee infantile n'est pas la cause 
de cette mortalite et que cette maladie est propagee par les mouches 

MeSSieurs, la diarrhee infantile n'est pas une entlte morbide, elle 
est un syndr6me qui va de la simple indigestion jusqu'a Is. diarrhee Bpi
demique. Vous savez parfaitement que les derDleres etudes bacteriolo
giques dOll11ent comme un des agents de cette diarrhee Ie Proteua 
vulgar'l.s, et nous savons deja Ie 1'61e pathologlque du colt bacille dans 
la productiOn de ces dlarrhees N ous savons aussi la virulence que les 
microbes acqUierent pas des passages en serie, et c'est Ia que je pense, 
c'est Ie prmcipal role des mouches II s'agit donc d'une diarrhee 
infantile epidemique, et 1'opposltion que l'auteur montre entre Ie nombre 
deminue des mouches et 1'augmentatiOn de Ia mortalite mfantde, n'est 
pas, je Ie crOIS, un argument pUissant 

Je crOls plutot que c'est a cause des fermentations et de troubles 
gastro-intestinaux qui sont rares dans la premiere enfance parceque 
leur altmentation est Ie lait maternel, que ron droit chercher Is. cause 
immediate de cette mortalite dono la haute temperature est seulunent 
I'agent producteure. En tout cas, l's.uteur qUi a etudie Ie sUJet nous 
exphquera mieux cette actiOn. 

DR K. C. BOSE said there was not the shghtest shadow of doubt 
that early marriages were a potent factor m infantile mortality, and in 
the early decay of the health of the young mother and the poor con
dition of her chIldren. But with the advancement of age and the 
progress of education, a healthy reaction had taken place in the minds 
of the educated classes of theIr women, and they were refraining from 
followmg their old customs and most of them married their daughters 
after they had completed their 12th year of age, but to their regret 
infant mortality stili contlOued high. 

The poverty of the people, the dearness of mIlk, the toleration of 
quacks, as the author of the paper had said, were the mam factors 
m the death of their infants Indeed the heavy death-rate amongst 
theIr infant populatIOn was more due to carelessness and inanition 
than to anythmg else. Nearly one-third of the total deaths of the 
infants was due to inanition, and many were carried oft' by infectious 
diseases and diseases of the respiratory organs and bowels. 

The suggestIOn for the 'bacteriologIcal examination of the milk 
supply seemed to him rather chimerical. 

The importance of the appointment of female sanitary inspectors 
could not be over-rated. The Calcutta Corporation has appointed 
duly quahfied lady doctors, the record of whose services is excellent. 
They went to the houses and hovels of the poor, gave them lesson8 
in sanitation and lent their invaluable services in emergencies. 
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DR K. V AltllN thought that high temperatures cause mfantlle 
mortality on account of the milk gomg bad. Another cause was the 
low vItality of some mothers who could not suckle their children; 
also they dId not dilute the milk given to the chIldren properly 
accordmg to age He would ask the Confelence to consIder the 
advisability of havmg milk dlspensal'les for large lJlUniCipalitles under 
medICal men, for dlspensmg sterilised milk m one-fead bottles of the 
right dilution, accordmg to the age of the child 

DR. B. B. BRAHltlAcHARI agreed wIth Dr Bose that 'early 
motherhood was one of the causes of infantile mortality. He thought 
the solution of the problem lay in the educatIOn of girls They 
should be able to read for themselves so that they might learn by 
means of leaflets and books. 

Another cause was the poverty of the people which prevented 
them from calling in the assistance of qualified medical pracbtlOners. 
The malpractICes of quack mIdWIves weI e the most frequent causes of 
infantile mortality, and it would be a boon to the people if the Con
ference worked out the means of placing qualified help withm the 
reach of the poor 

THE PREsIDEN'r then called upon Dr Turner (who had Just 
arrIved) to give the Conference the benefit of the results obtamed 
from the experiments m Bombay, in regard to nurse district vIsitors 
in Bombay. 

DR. TURNER -For the last 10 or 12 years In Bombay we 
have been following a hne of actIon WIth regard to the education of 
the mother rather than of the nurse. In Bombay City there are 
about 160 of these natIve da~8 and we are now trying to get at them 
through the Bombay Sanitary Association We have orgamzed a 
series of lectures-we have collected these women m spIte of all 
obstacles. We were told that they would never come to listen, and If 
they came, would go away quite mdlfferent to any lessons we should 
give them. We have not conSIdered that a great bar to the success 
of the method These women are, as most of you can understand, of 
the most unclean type. Their methods are weIrd and grotesque m 
the extreme, but they are what are called heredItary daM, and they 
are employed by the poorer class of women for want of better The 
suggestIons made In the paper begin from the top; we are trylllg to 
begm from the bottom. Weare trying to inaugurate these lectures, 
and Her Excellency Lady WIlling-don IS, I believe, about to attend a 
meeting where we are gOlllg to promulgate these Ideas Fortunately 
Lady Mabelle Egerton, who is a member of the Central Board for 
control of Midwives in London, IS gomg to address the meeting On 
Friday last we collected 100 ofthE-se dals and addressed them In theIr 
own language, Marath~. A lot of them were of the Borah class, 
Muhammadan women, whom we were told would never accept our 
teaching, nnd would scoff at the Idea of our addlllg to the knowiedge 
already given them by God AlmIghty. However these women were 
so interested III this lecture that they asked for It to be repeated III 

Hindustani. I think you will agree that this IS a step III the rIght 
direction. Weare aimmg at beginning at the bottom so as to go 
among the houses of these poorer women and try and create amongst 
them a demand for better methods No doubt It WIll be dIfficult, but 
everything of that sort in IndIa is difficult, and it IS only a matter of 
time and trouble There are, as probably some of you know, Muni
Cipal dispensaries in Bombay whIch have been in existence for 10 or 12 
years in each of which there is a muniCipal trained nurse In addition 
to that the Bombay Sanitary ASSOCIation has a staff of health visitors 
who go about to these women, teaching them as far as they can 
domestio hygiene, the care of the chIld, and of the mother. The 
Corporation of Bombay have now voted the sum of one thousand 
rupees a year towards providmg the poorer mothers wIth assistance 
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durmg the Iymg-in period. They give them a bed and a certain 
amount of milk to carry them over the period of labour. 

(0) NutifiwtlOl! of Dlse"scs. 

THI HON'ULE SURGEON-GENERAL SIR PARDEY LCh.IS -Berore 
the subject of the notification of disease is mtroduct:d I \\ant to make 
Just one remark. Berl-bed IS not lI1cluded in our agenda, but I 
see in t.he admilable paper on the notificatIOn of disease by Dr. de 
Mello, that he has expressed a stioug opmlOn that beri-berl is not in 
any way due to rice. that it is both infectious and contagIOus, and that 
in his oplUlOn it ought to be made a notifiable disease. In view of 
this fact and 10 view of the very varying opInions that ha\'e been 
expressed in the medical press lately with reference to the deficiency 
theory, I thmk it would be as well If the delegates would discuss thiS 
qlilestlOn, because it seems to me qUite pOSSible that under the head 
of beli-beli \\e may have IDcluded more than one disease. I 
heard the other day from Colonel BlE'lIkill~op that when he was 
m Slen'a Leone he had several officers under his treatment, all 
suffering from chlllcal beri-ben, but that III not one of these cases 
was he able to detect any eVidence whatever of dietary deficiency. 
Recently too, there has been an outbreak of what appears to be 
beri-beri a.mong the British troops at Lebong-. This outbreak has 
been confined to privates, none of whom ale lice eaters. and the 
maJolity of whom are teetotalers, so that it IS a little difficult to 
understand where dietary defiCiency comes 11l The outbreak is 
now under observatIOn and the rep0l't Will be looked forward to 
With much interest. Major Greig went up to ill\ estJgate It, but I 
don't know If he Will consider that he is entitled to say anything 
about It at thiS stage, though \\e should hlte to hear what he 
has to say. 

The first paper was by Dr de Mello on "What are the diseases 
whose notification should be rendered compulsory In Portuguese 
India," of which the follOWIng is a summary -

In the part of Goa known as the Velltas Cunquzstas, all sanitary 
measures are pra.cticable on account of the large number of medical 
men, other than health officers, who practice their profession there. 
So much cannot be sa.ld for the NOIJcts ConqUlstcu where there are 
very few doctors for a very large area 

The subject is divided into two parts
A.-Diseases of a known nature 
B.-Diseases of an unk~own nature 

In the first group the auth~r mentions-
I.-PlaguE', and suggests the necessity of makmg notification 

compulsory when averred cases of plague occur Ilmong rats. 
n.-Diphtheria, and 

(a) calls the attention of medical men to the multiple forms 
III whICh the disease may appear, and to the relat~ve 
raJity of this disease in India when compared With 
European countries, and 

(0) suggests that the notification of all suspicious sore throats 
should be rendered compulsory. 

(c) In confirmed cases of diphtheria all the measures of prophy
. laxis and notification In use in European countries are 

applicable to India. 
~II.-Typhoid and paratyphoid infections should be notified and 

also Influenza . 
IV.-Cholera ill Goa is discussed and reference made to cholera 

de revwiscence locale, commonly called chulerme or choleraiC diar-
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rhrea. l'hia name cholerine should no longer survive, beca.use in the 
first place it leads to. c~nfuslOn, and lD the second t.h.e author ~a8 
isolated a true cholera vlbrlO from the stools of three pabents 8uffermg 
from it. 

The author insists 011 the need for setthng the question of cho· 
IeI'll. carriers, and on the necessity for the compulsory notification of 
all suspected dlarrhrea.s. 

Y.-Tuberculosis 
(a) a disease of the indiVidual, 
(b) a social disease. 

The former mcludes-
1. The tube1·culises. 
2. Extra-pulmonary tuberculosIs (meningitis, pleurisy, etc.). 

These need not be notified unless they show an appreciable bacillremia. 
Amongst the patients of the second group (b) who ought to be 

notified, the author lDcludes all cases of pulmonary tubercle whatever 
may be the stage of the dIsease 

(a) Notification should be made compulsory m all cases of
pulmonary tuberculosIs, 
laryngeal tuberculosIs, 
non-latent extra pulmonary tuberculosIs, 
latent extra pulmonary tuberculosIs in which a tubercu

lous badllremia. IS disclosed. 
(b) That other cases of tuberculosIs should receIve the careful 

attention of doctors lD order that the source of infection 
may be sought III the patient's surroundmgs. 

(c) That the doctors of IndIa should carry out studIes on the 
degree of tubercle bacillremia in the dIfferent forms of 
tuberculosIs, and on the climcal extent and pathological 
anatomy of the typhobac~llose of Landouzy. 

(d) That Governments, municipalIties, and phIlanthropic asso
CIatIOns should strongly encourage antI-tuberculosIS 
campaigns. 

In the second part of his paper the author discusses diseases, the 
nature of whICh IS up to the present unknown 

I Amongst these, one dISease whICh he beheves to be lDfectious 
and contagIOus, and not produced by feedmg on rIce as was proclaImed 
at the last International MedICal Congress in London, is bed-beri. 
HIS paper describes in detail the dIfl:'erent epidemlcs of berl-ben in 
Goa, which accOiding to the author IS an impolted disease 

II. He describes at length remittent fevers of an unknown 
nature slIllllar to those of BritIsh India, gives a chlllcal resume of the 
disease for which he IS indebted to Dr. W. da Silva, and a bacteriologi
cal resume of two cases, and proposes .-

(a) "That further research should be made to clear up certain 
obscure points" ; 

(b) ." That these remittent fevers should be added to the lIst of 
those whose notlfication should be made compulsory" 

III. He descl'Ibes small-pox in PortuO'ueso India, the IDfluence 
of the non-Christian classes of the popu1ation in its propagation 
because this disease is one of thelr goddesses, and proposes -

(a) That notification of small-pox should be made compulsory; 
(b) thll.t rigorous penal measures be enforced by Governments 

ill. cases of concealment of small-pox. 
IV. Finally he adVises compulsory notlflCaLlon of measles and 

whooping cough which are especially fatal to children, a.nd hopes thaI, 
the effol'ts of Governments and muniCipalIties will tend in the direc-
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tion of une day makmg dismfection compulsory in all cases of death 
unless the doctor declares ~uch to be unnecessary. 

CAPTAIN NORMAN WHITS in mtroducing Dr de Mello's paper 
cordially reciprocated his sentiments towards his Bntlsh Indian 
colleagues. Dr. de Mello's difficulties with regard to the compulsory 
notificatlOn of diseases in that part of Goa known as Novas Conquistas 
had their counterpart throughout the greater part of British India. 
He thought the paper a very valuable one Inasmuch as It gave the 
Conference mformation about tropical diseases as they ale found in 
Goa. From the medical pomt of view Goa had so f.p.r remamed a 
terra 3ncogn~ta to most of the delegates Of special Interest was 
Dr. de Mello's description of beri-beri m Portuguese India the 
author had made out a strong case that the disease was of an mfec
tious nature But on this point there were varying opinions and he 
would leave it to the Conference to discuss the mattel' 

LIEUT -COLONEL DRAKE-BROCKIlAN .-In my note on thiS im
portant question of notification of diseases, I have gone into details 
of a method I advocate, at any rate as a commencement, in this 
difficult sanitary problem-it IS briefly this, that until such time 
as we can ensUre the active co-operatlOn of the public themselves 
as well as the medICal profeSSIOn generally-espeCially in our large 
cities, this duty must be taken over by the ex.ecutive sanitary 
authority responsible. Some such method as that advocated for 
this purpose should be adopted, if we wish to keep in touch with 
what IS gomg on in the way of disease in our large cities. An 
agency is absolutely necessary in order to keep us daily and hourly 
informed of what goes on, and It must be guided by medical men. 
The mam object In havmg a person of the rank and prestige of a 
medical officer for this purpose is two-fold-firstly, it ensures an 
accurate dlagno;,is of the outbreak and an intelligent enquiry into 
its possible origin, and secondly, the people them~elves are saved 
much unnecessary worry and pOSSible oppression in many httle ways 
at the hands of petty municipal and other memals. I have 
personally seen good results from the method suggested, and 
it is of course capable of modification or extension as Circumstances 
demand, but in advocating such one cannot ignore the fact, that 
In the absence of legIslatIOn to ensure the full value of a system of 
notificatlOn, we must in very farge measure rely upon the good will 
and active co-operatIOn of the medical profession generally. I am 
personally of opmion that the enactment of a Medical Registration 
Act in India more or less generally, will, besides being beneficial in 
other and various ways, go far towards helping us in effectually tackling 
thIS dlflicult sanitary problem; for though I am by no means a. pessi
mist as regards the $anitary awakening of India, I feel that this 
matter is most urgent and one m which for the present it IS useleJ'ls 
to ex.pect any very material assistance from the masses of the 
people. 

DR. BoslI: mtroduced hiS paper on "NotlficatlOn as a means of 
prevention of tb.e spread of' infectious dieeases," and said, "the 
scope of thiS short paper is'to establish thf) fact that by the timely 
notification of the appearance of an infectious disease we can 
effectively arrest its spread. More than 40 per cent. of the total 
number of deaths of our country are due to preventablE' disea'3es. 
The time h~ come when the notification of infectious dise9.'3es should 
be made legally compulsory. Talting into cOJlilideration the upward 
rIse of the line of phthisis in the table of death returns of a town or 
city, It becomes imperative that it should be included in the list of 
notifiable disea.r.es. Public health IS public wealth. The spread of 
leprosy should be restricted by notification. The law regarding the 
segregation of lepers is very elaatic. My apology for including puru
lent conjunctivitis is simply to guard against its spread amongst the 

( 62 ) 



inmates of a school or hostel The advantage of a notificatIOn act 
can never be overrated." 

DR. B B. BRAHldACHARI agreed with Dr. Bose that ib was high 
time to make the notificatIOn of mfectious diseases compulsory at 
least in municipal towns, but as to the notlfymg agency Dr. Bose was 
not explicit Qualified medICal men when they treated SlIch cases 
would, of course, report them, but judgmg from reports the 
majority of patients went Without treatment or were treatetl by 
quacks. In such cases the duty of reportmg infectiOUs cases would 
rest on householders, but as householders could not very well notify 
diseases which they did not recognise, the notification would have to 
be limited to such diseases as they could easily recognise, , e, small
pox, cholera and plague, the three most destructive diseases in India. 

DR. SOU'ZA read the following note -" Small-pox, cholera and 
plaO"ue are the notifiable diseases in the United Provinces. I have 
not~ced however that in some mumcipahties thiS bye-law is a dead 
letter. For mstance, in Allahabad the bye-law was enforced after I 
had brought it to the notICe of the Chairman Similarly m Lucknow 
the bye-law was enforced only last year. 

In my opimon the bye-law should be properly enforced in all the 
municipalitIes, and tuberculosis should be added to the above diseases. 

British India if! not sufficiently ad v(lUced for the notification of 
all infectious diseases 

Almost two-thirds of the people are attended by hakims and 
vaida, and I doubt whether they can be expected to give reliable 
information. They will only throw more work on the Health Depart
ment. 

The Portuguese population consists largely of Christians, and 
hakims are scarce there Notification of the diseases mentioned 
could be very well carried out in Goa, but the country lacks the proper 
organization of a Samtary Department, and unless thiS want is 
supplied, notification would be useless" 

MAJOR E. D GREIG referred to Dr. de Mello's paper with regard 
io beri-be?"'/, and asked the following questIOns .-

(1) If the cause of beri-berl has an alimentary origm (tOXIC or 
inadequate diet) and more especially husked rice, how can we explam 
beri-beri amongst those people who do not eat it 1 

(2) How explain certain cases of the disease in those countries 
where the consumptIOn of rice is relatively very small 1 

This question of aSSOCiating the cause of beri-beri with polished 
rice had led to a great deal of confUSIOn in connection with deficiency 
diseases. Rice was Important for the reason that It formed the 
dietary of millions of Eastern people, and naturally formed a very 
important factor, so that defects were brought out very prommently; 
but apart from rice altogether, all the symptons of berl-beri could be 
produced in a dietary which contained no .rice whatever. The 
mvestigation in the PhilIppines, of Smith and Crowell, show that a 
dletflry which contained httle or no rice can within three months 
produce all the typical symptoms of beri-beri. The work of Anel 
Holst also supports this. The reaSOl} that other dietaries bring 
about the disease is that they l<re deficient In certain essential 
constituents. For example, beef, whICh is a very important article 
of diet, has not a very great many of essential constituents 
(which we call vitamine) in it. Major Clemesha can tell us of 
a school in Kurseong in which the boys were feedLDg on a very 
poor quality of beef and developed beri-beri. But on gIving them a 
properly balanced diet containing sufficient vitamine the disease was 
eradicated. This would point to defects in diet beLDg the cause of 
these symptoms. He thought it best to regard this group of diseases
epidemic dropsy, ship beri-beri, and scurvy-all as types of deficiency 
diseases, and with that mental conception one had a better chance of 
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eradicatlllg the disease The whole tl'end of modern research, experi
ments of ",hICh have been calefully planned and carried out, t'xclude 
the mfectlOus theory 

He had investIgated au outbreak at Lebong, but he could not say 
more about that than that he found. that the persons attacked 
belonged to a group of men hdng on a deficient dIetary, while 
those on a different dIetary altogether were immune from the disease. 
He thought the ",hole qUElstion of metabohsm needed further wOlking 
out on present lmes It would be well, for example, to find out what 
articles of dietary are defective III Vltamine, and what have a larC1e 
amount, so that 1D the cases of large bodies of men such as amo~O' 
troops, III jails, etc, a SUitable dietary not dangerous from the ber~ 
beri point of view could be given Other articles of diet than rice 
could bring about the same dIsease 

A mau in Berlin who fed himself on a dIetary defective in 
vitamme produced all the symptoms of beri-bel'i ; so that In Berlin 
whel'e there was 110 possibility of infection, beri-beri WM produced, 
A!l model n resea.rch supports the view of defiCient dletal'Y being the 
ol'lgm of bel'l-ben. 

MAJOR CLEMESHA continumg the discussion referred to the 
epidemiC III the school at Kurseong, and stated that the dIetary 
there had no doubt been deficient owmg to insufficient Budget 
proviSIOn, and cases had occurred every few years, Some extremely 
IDterestmg facts had been obtained from thIS school. The head
master there has been III the habit of welghlllg the boys every three 
months for the last 10 years He (Major Clemesha) was at present 
engaged 1Il analys10g the results of the~e weighments, and hoped 
shortly to publish a note showing the extreme value of welghments 
at school as a test of efficiency of dIet 10 genera.l 810ce the 1Ot1'O
ductlon of a change of diet into thiS sC'hool there had been a very 
g-reat alteratIOn III the curve of the IDcrease of weight in the boys. 
He thought there was no doubt that carefully investigated epidemics 
of beri-bed would a.lways show that it was a deficiency dIsease. He 
thought it deSIrable to make beri-beri a notifiable disease in order 
that sallltary departments 10 various provinces might have an oppor
tUll1ty of in vestig-atlllg these diseases when theY' break out 

DR. U. N BRAMACHARI supported the dietary origin of berl-beri. 
CAPTAIN GILL wi~hed to ask Major Greig holV if defective diet was 

responsIble for bert-berl, there was no beri-beri in England where a 
certain portIOn of the people suffered from defective nutrition. 

MAJOR GREIG explamed that there had .heen a typical outbreilk of 
bel'i-beri in Dublill In Germany, England and elsewhere persons on 
1\ deficient dietary had developed typical symptoms of tropical beri
beri. 

llR DE MELLO considered that the deficiency theory could not 
pOSSibly explain the epidemics of beri-beJ'i which had occurred in 
Goa and he maintained the attitude he had taken up in hiS paper 
that ben ben was an infectious disease, He said. "Je suis entre 
deux opmiolls differentes: celle du Dr. Clemesha dont je connais 
tras bien et je sais les travaux sur l'analyse des eaux, et celIe du 
Dr Greig dont Je connais un' excellent hvre que je fais etudier ames 
etudiants . 

Le Dr. Clemesha veut que Ie ben-beri sait notifie au moins pour 
que les medlCins I'etudient mleux que jusqu'a present. C'est bien; 
c'est III. l'opinion du Congras de Londres, mais Ie Dr. Greig pense que 
Ie beri-berl n'est pas une maladie infectieuse et qu'il est cause par une 
insuffi~ance ahmentaire, quelque que SOit Ie regime, riz ou autre. 

Je m'oppose en absolu contra cette dernibre opinion. Comment 
?onc ,les indigenes de l'Inde Portugaise que se nourriasent si mal n'o~t 
Jamals contracte Ie beri-beri 1 Comment est-ce que cette maladle 
acommence chez les marins du Portugal qui s'ahmentent cent fois 
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mieux que les Indigenes ~ Comment est-ce que les soldats africams 
lui payent trlbut malgre leur ration ahmentau'e et malgre Ie change
ment de regime 2 

Le Mrl-Mri n'est-il par contagieux ~ Comment expliquerez-vous 
que les enfants Ie contractent par Ie lait maternel 2 Vous ne medlrez 
pas certainement que Ie lait change de composItIOn dans ses elements 
essentiel d'apres les regImes. 

Vous ne pourrez pas expliquer comment un soldat faisant Ie 
service de factlOnmure alt contracte cette malad ie, alors qu'il faisait ce 
service dans la forteresse d' Aguala OU ron avait enferme des prison
niers Mri-benques. 

En apportant ici cette questIon, je n'al pas voulu que m'opposer 
devant cette Conference aux Idees des congressistes a Londres sur la 
question du beri-ben. 

Messieurs, vous vous rapeJIez tres bien avant la decouverte de 
1'h6matazoaire c'etalt Ie mauvais all' qUI donnalt la malaria, avant la 
decouverte du trypanosome c'etait la rnand~oca qUI causait la 
maladie du sommell. N ous sommes quant au berl-Mri dans la meme 
epoque que nos predecesseurs avant la decouverte des agents du 
paludl~me et de la maladle du sommeil; attendons la decouverte de 
l'agent beri-berique, mals avant que celn. se fasse, gardez-vous bien 
de proclamer la non-contaglOslte, la non-infectlvlte du ben-ben 

(c) Tuberculoszs 

DR. W. J. WANLESS introduced his paper on "Tuberculosis in 
India-some suggestions on its spread and prevention," in which he 
pomted out the apparent increase in the disease and its widespread 
prevalence among the educated and artisan classes of large towns, 
and also among the village population. 

The famine of 1900 and annual plague outbreaks had left a legacy 
of the disease. Villagers in search of employment migrate to Bombay 
or large towns, contract the dIsease in the overcrowded chawls, and 
return home to spread infection among their families and neIghbours. 

To pr.event further spread, to grapple with the scourge, condi
tions must be Improved, ignorance must be dispelled. Education 
IS the most urgent need. A popular and extensive campaIgn by 
means of leaflets and lantern lectures should be undertaken, medical 
inspection of school chIldren, the teaching of' elementary hygiene 
are necessary adjuncts, sanatoria should be established, expert trainmg 
in diagnosis and treatment should be given to Assistant Surgeons and 
Sub-Assistant Surgeons. 

A popular appeal for subscriptions to a large rent1'al fund, for 
use in a grand anti-tuberculosIs campaign should be made. All officers 
-missionary, medical and sanitary,-should combme and heartily 
co-operate in a campaign for the improvement of the sanitary and 
hygienic education of the people. 

Dr. Wanless said that tuberculosis was greatly on the increase 
in India. His own experience and what he had read in the reports 
of mission hospitals, clearly pointed to this increase and he beheved 
that one of the factors which accounted for the increase III many of the 
villages of Western India had been the effect of famine and plague. 
Large numbers of people during these tunes migrated to Bombay 
in search of employment. Not being brought up III that chmate their 
power of resistance seemed to be lowered and there they contracted 
the disease which, on their return to their villages, they spread 
among the people. He was personally concerned only with villages. 
The problem was coml?aratlvelyeasy in the large towns, but how to 
combat the diseases m the smaller Villages was a very serious 
problem for the reason that a very large number of these people 
never saw a doctor at aJl, did not report to the mofussil dispensaries 
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m the large towns, and were medically seen by nobody. He thou~ht 
some form of visitation or notification of the disease was needea in 
these villages. Two sanatoria had been established in the Bombay 
Presidency, but unfortunately they had been established in places 
where they were not available during the rainy months. He thouO'ht 
Ranatoria should be established in places where they would be avaiI.ilile 
throughout the year. He referred to the work done by Sub-Assis
tant Surgeon'! in these small towns &lid thought that tuberoulosis 
shelters ought to be attached to every dispensary and small hospital. 
These shelters would not cost much and would help a great deal in 
combating the dis~ase in small towns. He emphasised the magnitude 
of the problem and expected much from the education of the masses. 
Villagers, and even people in large cities, knew little or nothing of 
sanit;ation or personal hygiene and it was quite a common thin~ to 
find corners of rooms- in chawla, and elsewhere, full of expectoration. 
ThiS was proof enough that the people knew nothing about the spread 
of tuberculosis being due to expectoration. He hoped a great deal of 
emphasis would be put upon this campaign In this country wlth regard 
to the combating of this terrible disease, which he believed to be the 
worst of all the great enemies in tho country .. 

MAJOR SPRAWSON thought that tuberculosis wards were preferable 
to shelters which, in the United Provinces, could not be efficient 
unless they were protected from dust, wind and heat. 

DB. NEWELL referred to the question whether the mcrease in 
tuberculosis in India was real or apparent. Recently in "Public 
Health" there appeared a very mteresting paper by the Health 
Officer of Glasgow, who traced the prevalence of phthisis in Scotland 
for over 20 years and showed how during that period phthisis had 
changed in its locahty in the various counties of Sootland, due to 
changes in the industrial centres. Dr. N ewell thought that 
posslbly something hke that was going on in India. Wlth a view to 
finding out the prevalence of the disease in the City of Lahore he 
had recently done a certain amount of voluntary examination of clerks 
and school children, and perhaps others might be able to give the 
Conference their opinion as to the prevalence of the disease in various 
centres. The followlDg results had been obtained by him :-

Medical Examination /0'1' the detection of Phthisis 

A.-15 olerks, Government office, 5 affected (1 had wife 
dled of' it). 

B.-4-3 boys at a Indian School (H)-
Definite phthisis 3 (wlth apIces in all). 
Suspected 4. 

Total 7 

0.-20 clerks in a Rail office-
Both lungs affected 5 
One lung" 2 
Suspected .; 'l 2 

Total 9 

D.-20 employes in an Indian Printing Press-
Both lungs affected 8 
One lung 9 
Suspected 1 

Total 18 
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E.-'82 boys at a well ventIlated'school (M)-
ActIve phthisis 2 
Suspected 4 

Total 6 

F.-60 boys at Indian School-
DefinIte phthIsis 4 
Suspected 16 

Total 20 

G.-20 clerks, RaIl officp-
Defimte phthISIS 5 
Suspected 5 

Total 10 

Definite 
210 Suspected 

48 or 25 7 per cent. 
32 or 15'4 " 

Tuberculzn In~tltute 01' Ant~ •. tuperculzn Preventonum, 16th June 
to 31st December 1913. 

{ 

301 Hmdu males. 

1 T t I b t · t 1 096 212 " females 
• 0 anum er pa len s seen - " 462 Mahomedan males. 

121 " females. 
Of these 11 were outsiders. 

2. Number actually tubercular = 
Of these phthisis ••. = 

361 or 33 per cent. 
255 or 70 6" "of the 

Tubercle of glands ... = 74 
Other form ... = 32 

8. N umber of houses VIsited by 
the medical officer 203 

4. Number of phthisIs death 
returns enqUIred into at 
their houses .. _ 152 

5. Number of contacts examin-
ed at their houses ... - 218 

6. Number of houses disinfected = 162 
7. Number of leaflets given out = 1,275 

(Urdu=967, Hindi=808) 

total 

In addition to thousands by Sanitary Inspectors. 
It must be remembered that tuberculosis is an infectious tlisease 

in which the house played an important part, and probably the 
disease might be regarded as endemic so far as the house IS concerned. 
The house was the danger zone, and wherever there had been a certam 
amount of opening up of a locality, the incidence of the disease had 
been tremendously reduced. At the same time, owing to the 
ignorance of the populace, measures should be taken to educate the 
people through the means of tuberculosis preventoria. 

DR. FROILANO DII: MELLO said :-
Rerise.-Il y a deux causes pour lesquelles Ill. tuberculose 

augmente. D'abord Ie struggle for lIfe est bien plus grand qu'aup&l:a
vant. 

Secondement l'extension clinique eb anatomie pathologique de Ill. 
tuberculose est bien plus grande et on n'accepte pas comma tuberculoses 
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seulemenb la tuberculose pulmonaire, III. consumption, 'comme on 
taisait au temps de ValIeurin et Laennec. 

!\IAJolt SPRAWSON then introduced a paper on "The orgamsation of 
anti-tuberculosis measures in India." The following is a summary :-

"For the purpose of these measures Indian committees are 
divided according to their means into four classes, and the application 
of various hygiemc measures to each of these are discussed' namely-

1. Notification. 
2. Tuberculosis hospitals. 

Relation of the medical officer of health to the tuberculosis 
hospital. 

Relation of the medical practitIOner to the tuberculosis hospital. 
3. Travelling exhibitions 
4. Prevention of spitting. 
5. Inspection of school children aud schools. 
6. House visiting. 
7. Improvement of the milk supply. 
8. Improved dwellings and town-planning. 
Stress is laid on the Inclusion of a course at the tuberculosis 

hospital in the medical student's career, and on the better housing of 
the poor." • . 

Major SpralVson said he wished to comment on three pomts. 
The first and the most important of all measures against tuberculosis 
was the provision of better dwellings for the poor, and the driving of 
better streets through congested areas. He had sometimes seen in 
Lucknolv tuberculosis running through 1\ zenana; the women and 
children livmg shut up In a small area, mfected one another. 

The second pOint was what he called house to hou~e visiting by 
nurses. The excellence of such nurses had already been referred to 
by Dr. Turner and Mr. Moore, and he had seen the nursing work in 
the tuberculin dispensary in Bombay. The careful selection of a 
tactful woman was essential and the women had to be paid well. The 
work could not be entrusted to dalS who might use their entry as a 
sort of leverage to extort money on the threat of further m~asure8 
being taken. The last point he wished to comment on was one on 
which, speakIng for hlmselr, he was still open to conviction. This 
was as to what should be done in the ordinary Indian household with 
ordInary spit. The people Will spit and they do spit and there is no 
way of stopping them The question is where should they expecto
rate 2 At present they ./0 so on the floor, and the walls, and in the 
nullah They had concluded that it would be best for the people to 
expectorate in spittoons and empty the C(lntents into the privy to be 
carried away by the sweepSl' in the morning. The council of perfec
tion would be to burn it, but they will never do that. He would 
hke to know if anybody had anything better to ·suggest. 

DR. NEWELL ·-It is necessary to prevent a misapprehension, to 
consider the principles underlying the establishment of a tuberculosis 
preventorium in India, and their method of work to suit our conditions 
and to see how in practice they differ from the ordinary "dispensary" 
or from an out-patient "dispensary" of & hospitaL We have to 
recognise the antipathy of Indians to inoculations, and their dislike to 
enter hospitals except at the last stage. All this at once shows that 
it cannot be successfully attacked without some orgauisation so 
constituted that it can grapple with every aBJilect of the preventive 
side of the subject, and follow up its ramIficatIOns through the social 
cosmos This is what the tuberculosis preventorium is able to do, IJnd 
what the ordInary dispensary or out-patient dibpensary cannot do; 
the organisation which exists and which can beet deal with the 
preventive aspect is the Health Department. To be entirely success
ful, true it must have a close association with any other institution 
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but the time h!l.S not yet come for -any very close association other 
than that of co-operatIon and draftlDg cases to hospital. It wIll be 
disastrous to divorce tuberculOSIS preventoriums, lllstituted for the 
benefit of the masses, from the control of municipal bodies, and 
especially so in the early stage of their inception. 

The functions of the tuberculosis preventorium so far as Indian 
conditions are concerned may be summarised as follows -

1. As the headquarters to disseminate informatIOn and ad vICe 
2. To give any aid in the diagnosis of cases, or examine any 

notified case where desired. 
3. To follow up all death returns for the purpose of verifYlllg 

the truth of the return. 
4 To examine 8.ny contacts in 8.ny house or to detect "early" 

C8.ses. 
5. To act as a "clearmg house" for patients so as to draft them 

either to a medical dispensary, out-patient dispensary of a hospital 
or to the hospital ward or Sanatorium. 

6 1.'0 carry out the dIsinfection of infected houses as notified by 
the Health Officer 

7 To report housing and sanitary deficiencies met With 1D the 
course of home vIsiting for actIOn by the Health Officer. 

S. To give" tuberculin" as a preventive measure to early cases 
ann such sUitable cases as wIll not go to hospital by the Tuberculosis 
Officer. 

9. Home viSiting by Lady Health VIsitors to secure hygienic 
and dietetiC measures 

10. To be a medIUm through which any chdritable or voluntary 
organisation may give any philanthropic help 

11 To be a centre for the distributIOn of leaflets, sputa pot~ 
paper handkerchiefs, disinfectants, etc. ' 

DR. LANKESTER expressed the strong opllllOn that tuberculosis is 
greatly on the increase tbroughout India, dnd that a clearer recogDl
tlon ot' this fact is ot' the utmost importance With reference to the 
problem of preventive measures. 

This increase in prevalence mamly affects the lower stratum of the 
~ducated classes in the cities, the student and clerk classes, and some 
of the reasons for this are fairly obvIOUS But the prevalence is very 
great also In the Villages, and it IS a matter of surprise that some of 
the more vigorous types of Village populatIOn, buch as the FrontIer 
Pathans, are affe.cted to a serious extent The frequency of tubercle 
amongst natives of Afgha.nistan seems to show that there IS no defimte 
connection with British occupation. He thought that the fear of 
arousing prejudice by preventive measures had been exaggerated, 
although of course there was the greatest need for tactful care in any 
interference with the habits of the peoplE!, yet that the people 
recogllized the eVil and were anxious to be helped to combat it. Any 
such efforts needed to be of a close and personal nature He gave a 
wa.rning against any system of notification, followed bv personal 
visitation by a. sanitary offiCial, as opening a door to attempts to make 
threats of notification a means of extortion, thus destroying confidence 
amongst the people. A. better course \\-ould be to mark the 10C8.hties 
of tuberculosis cases on city maps, and to let streets or qnarters 
showing a large percentage of C8.ses be bubjected to house-to-house 
Visitation. Such visitation by nurses or others, if done in a tactful 
way might be of the greatest value 

He thou~ht that the disease is far too widespread to be dealt 
with by Sanitoria, as the money spent upon large institutions could be 
far better spent otherWise. Samtoria if established should be for 
educatIon rather than treatment, and should be near the centres of 
popUlation, not in distant hill districts. 

( 69 ) 



Dr. Lankester gave a strongly favourable opinion founded upon 
personal etperlence of the value of tuberculin treatment in skilled 
hands, but gave a strong warDing agamst the present and rapidly 
increasing indiscriminate use of tuberculin by private practitioners 
not possessmg the requisite knowledge to enable them to choose 
cases and guard against risk. This danger could only be combated 
by arranging for free treatment in skilled hands. 

Tubercular sputum could most easily be dealt with in cold 
weather by directing patients to spit into burning charcoal angithis. 
The whole problem is too big for Government and is one in which 
there is urgent need for the encouragement of private effort and 
co-operation. 

He insisted upon the importance of establishmg a large 
organIzation, to form public opinion, arouse private generosity, and 
call forth voluntary effort on a large scale. He thQ.ught that financial 
aid should be forthcoming for all forms of skilled private effort, 
whether in esiab1ishID~ tuberculosis dispensaries, in undertaking 
house viSitation, and m other directions so long as they had' the 
approval of the local Sanitary Authority. While money was poured 
out by Government for education and hostels, it ought to be available 
for building cheap but samtary clerks' quarters, for grants of free 
tuberculin to skilled workers, and the like. 

It. would be well if some of the money spent upon palatial build
ings could be diverted to the less showy but not less necessary 
work of destroying buildings whICh are proved breeding-places of 
disease. 

MAJOR MCCARRISON :-1 will take as the text of such few re
marks as I propose to contribute to this discussion, Majors Cochrane's 
and Sprawson's axiom " It is not every physician who should give 
tuberculin to his patients though they may need it," Koch in one of 
his earliest papers has assured US that tuberculin has only a slight 
effect on the healthy organism, that is to say, that it is devoid of 
danger. In a later paper, however, he modifies this opinion some
what and admits that tnberculin may have some ill-effect on the 
healthy subject. Later workers. who have concerned themselves with 
this aspect of the action of tubercuhn, have come to the conclusion 
that for the healthy individual tuberculin is very harmful. Land
mann, for example, has prepared from the tubercle bacillus a substance 
which he calls" Tuberculol .. and which he has found to be a deadly 
pOison; this has led him' to the belief that 'Tuberculin' also is to 
be regarded in the same light. More recently Paul Geibel has 
arrived at a like conclusion. There is, therefore, a considerable volume 
of evidence to show that tuberculin should at least be treated as a 
"poisonous substance" and its distribution guarded with the same 
strmgency as is applied to other pOisons. I am strongly of opinion 
that it should be issued only to persons holding a registerable medical 
qualification, and even then the physician should not use the drug 
unless he is familiar with the methods of its administration. 

The skilled immuniser is only just beginning to appreciate the 
value of the remedy and it is'only comparatively recently that he has 
laid down a system of dosage which can, with safety and advantage, 
be employed by the phYblcian in suitable cases. I have seeD in one 
case the most unsatisfactory results follow the use of this agent in 
unsktlful hands It is, therefore, with great interest that I hear of 
the special training in thiS department of medicine which is given at 
this Lucknow College, so that within a few years we may hope to find 
the ranks of the profession enriched by a number of physicians who, 
thoroughly conversant with the uses of this therapeutic agent, will be 
able to employ it with the same advantage to sufferers from tubercle 
as have the authors of the instructive papers to \\ hich we have just 
listened. 
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MAJOR C. H. BUCK :-Dr. Lankester has told us that money is 
being poured forth for educatIOn, but it IS for that of boys and not of 
girls. High infantile mortality and all the diseases mentioned this 
morning are, in my opmion, mostly due to the ignorance of the women 
of India, and this can only be remedied by a great increase m female 
education. I should be very sorry to see any decrease ill expenditure 
on this side of educatIOn, in fact, I think It should be very greatly 
increased. 

DR. SOUZA read the followmg note .-1 beg to make a few re
marks regardmg the control of Tuberculosis hospitals. The authors 
say that they should be In medical charge of the physiCIans of the 
Medical College hospital. From what I have seen m Bombay and 
Calcutta, the physIcians are so overworked that I do not think 
they have suffiCient time to devote to the Tuberculosis hospital. 

I am not aware tha.t m Engla.nd, Tuberculosls hospltals are placed 
in charge of the MedIcal College; they are, so far as I am aware, 
under the county counclls. 

In my opmion the reSident medical officer of a Tuberculosis 
"hospital should be a well qua.hfied officer and pla.ced in sole 
charge of the hospita.l He should be under the mUnlClpahty and 
work hand in hand with the Health officer. His duties should be 
not only to treat patients mdoor but to advise patients at their houses 
and to supervise the work of vlsltmg nurses. He should advise the 
Health Officer as to the special measures he wishes him to carry out 

I consider that these are the functions of a Tuberculosis officer 
and this being so, his work could never be supervised by the physi
cians of a MedICal College but by mUDlClpal offiCials. BeSides, 
municipal and public bodles are not likely to finance any instltutions 
over which they will have no control. 

The students of a MedICal College can ta.ke a three months' course 
under the TuberculOSIS officer and obtain a certificate from him 

I do not approve of the term Tuberculosis hospital and would 
replace it by mUDlcipal sanatorium. The word tuberculOSIS carries 
a certain amount of dread with It, and should, as far as pOSSible, be 
avoided. 

THE PRESIDENT .-As we have the great benefit to-day of the 
presence here of Sir Malcolm Morris who founded the National 
Association for the prevention of consumption, I thmk we would 
all be very grateful to him if he would address a few remarks to us on 
this mosb interesting dIscussion. 

SIR MALCOLM MORRIS '-Sir Harcourt Butler and Gentlemen,
I am much indebted to you for your kmdncss in asking me to speak. 
I am here sin:ply as a mere globe-trotter to see India and to study 
some of the sanita.ry problems of this enormous country. So far as 
the question of tuberculOSIS is concerned, there seems to be no doubt, 
from what I have heard and the travels that I have made, that the 
disease is spreading to a somewhat alarming extent. Why it is spread
ing more at ,the present time than formerly I can form no opinion. 
The task of collectmg accurate statistics at the present time to compare 
with any previo~ time seems to me practically impossible. We must, 
therefore, assume on general evidence that the disease is spreadlDO' 
Now, If I wish to sum up what I think, from my experience ~f 
the disease gained at home, I should say that I agree practically With 
every single word that has been uttered by Dr Lankester. In the 
first place, I would most emphatically impress upon the practitioners 
in this country the importance of the extremely careful use of tuber
culin. 1 look upon tuberculin as a sword With two edges; one side 
the enormous benefit in certain carefully selected cases, on the other 
side an instrument of incalculable harm. I cannot imagine any greater 
danger than putting this weapon into the hands of people who do not 
understand its exact use. What I am saying now has been said at. 
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home most emphatically by a man who has done an enormous amount 
of work with tuberculin, that is, Dr. Hector Mackenzie of the Bromp
ton hospital. At the Tuberculosis Conference held in London last 
August he read a most careful paper upon his experience in the use of 
this remedy. The sum of that paper is this,-that it is only of use in 
carefully selected and especially early cases, and that it may do the 
most infinite harm if it is u~ed in later cases when the structure of 
the lung has begun to be broken down. If, therefore, this drug is 
used extenSively lD a large country like this, I am perfectly certain 
It is calculated to do more harm than good. The next point that I 
would make here in this country IS this, and that is to put the most 
emphatic emphasis again~t the Huilding of large sanatoria. It is in 
my opinion the g~eatest possible waste of public or private money 
to build large institutions for the treatment of tuberculosis It IS 
necessary rather that we should confine our attention to the actual 
source from which the disease comes, and that is the condition of the 
homes of the people. If we can get down to the rock bottom of 
this disease and teach the people that they are spreading the disease 
themselves by spitting about their rooms and oy keepmg advanced 
cases in their own small habitations, we shall be domg very much 
more towards stamping out the disease than by building palaces for 
the cure of a few. I would again, Sir, with your kind permission 
simply emphasize most strongly the most admirable remarks that 
have been made by Dr. Lankester. I believe they are the key to the 
problem in this country. I recognise the fact that the problem here 
is far more difficult than It is with us. You have a greater difficulty 
in educating the people. That is the burden of the whole cry so far 
as thiS insidious disease is concerned. If you can get down to the 
people and teach them some (If the rules of this disease, some of the 
methods of preventing the spread of it in their own houses, you will 
be doing something which is real That that problem is an enormous 
one here, no one recognises more than I do, and I think, if I may con
clude with one word of encouragement to tho~e who are working 
throughout this large empire, it is one of emphatic encoura~ement in 
the work they are doing It is bound to tell in time it men go 
on working as you are working here, you who know, you who under
stand it, coming from each mdlvidual centre, you have got to spread 
the knowledge among the people who are not so well acquainted as you 
are. Then by degrees it is likely that the knowledge may spread to 
the people themselves 

THE PRESIDENT '-1 am sure we are all deeply beholden to Sir 
Malcolm Morris for the weighty words he has addressed to us and 
which we shall all ponder and act upon. 

MAJOR SPRAWSON then mtroduced a second paper by himself and 
Major Cochrane on .. Experience in treatment of pulmonary tuber
culosis in Indians by tuberculin." The followmg is a summary:-

"There is but little truth, if any, in the behef that natives of 
India offer less resistance to the ravages of the tubercle bacillus than 
natives of other chmes, but that gifen early diagnosis and suitable 
treatment the prognosis is favourable. The result of treatment by 
tuberculin over a period of three' months in 108 cases of pulmonary 
disease III all stages, shows a percentage of over 40 per cent. arrested 
disease, and a further 31'5 per cent. much improved. In 53 of these 
cases tuberculin was practically the only treatment adopted and they 
were treated at an out-patient clinic 

The experience of the authors is that tuberculin, which requires 
a close study, is of much value and can be used with success in out
patient practice, e,en in febrile patients, by an experienced practi. 
tioner exerCising due care." 

Major Sprawson emphasised the misuse of tuberculin by unquali
fied practitioners He thought the cure for this was to educate all 
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practitioners in the proper use of it. This they were doing in the 
medical school at Lucknow, where each student would go through a 
special tuberculosis course and be educated in the method of the ul:le of 
tuberculin Nel~her Major Cochrane nor he considered that tubercuhn 
had by any means reached finality In the treatment of tuberculosis. 
He thought Dr LR.nkesLer's suggesLJOn with regard to the disposal of 
sputum was a good one. It would work "ell In the cold weather 
when people could spit in their an9h~ti8, but in the hot weather the 
spittoon was the only receptacle he could think of. He thought that 
the medical officer of health or any of his subordinates should not be 
in ind~pendent charge of a tuberculosis hospital. This was a mistake 
as expellence In Bfltam and out here had shown Another, reasOn 
was that a phYSician IS regarded by the people as a beneficent person, 
and any measure introduced by' him was much more likely to prove 
populR.f than when Introduced 'by a sanitarian. 

MAJOR GLOSTER then introduced his paper on a "Preliminary 
enquiry Into the prevalence of tuberculosis amongst Bombay cattle." 

The examinatIOn of slaughtered cattle at Botndra by veterinary 
inspectors during a period of several years did not reveal the presence 
of tuberculosis. 

An eKaminatlOn of 101 samples of milk, 99 from single cows, 
was cs.rried out at parel, but in no instance were tubercle bacilli found 
by microscopic or animal tests. 

Although It is not permissible to make any definite statement 
as the result of the examination of such a small number of samples, 
all the evidence goes to show that tuberculosis is not common among 
Bombay cows. 

The I,uthor had inspected and examined carcasses of cattle at 
the Bandra slaughter-house without discoverIng any evidence of 
tuberculosis. 

Examinatio'l of milk samples for the tubercle bacillus were 
also negative. 

DR U. N. BaABMAcBARI described his experience in the treat
ment ot tuberculous cases by tuberculin. In 1913 he had treated 
over 100 cases in the Campbell Hospital, they wllre mostly pulmonary 
in type, with tubercle bacilli 10 the sputum. Out of 60 cases in 
hospital, 30 died, 4 showed marked improvement, in 2 the rise in 
temperature was much dimimshed, the remaining cases passed from 
bad to worse and either died or left the hospital without improvement 

He regarded the results of treatment of his hospital cases as 
unsatisfactory. In private practice, where milder cotses were more 
frequent, his impresslOu was that benefit resulted. Every phYSICian 
should learn the technique of tuberculin treatment. 

He agreed With Sahli that, while tuberculin would do no harm 
if carefully administered, no cure could be guaranteed. It was a 
valuabie remedy, but its action depended essentially upon the way it 
was used and the extent to which It was tolerated. . 

He considered that tuberculin treatment to be successful sho~ld 
be carried out under the best hygienic surroundings, such as can be 
obtained in health resorts. . 
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SECTION B. 

FIRST SESSION. 

THB HON'BLB MR. L. C. PORTBR,.O.I.III., I.e.s., PRBSIDING. 

(a) Water Supply and drainage bye-laws. 

MAJOR L. W. S. OLDHA.M, R.B, introduced his paper "Notes 
on Assessment of Water Rates_" 

" These notes are the res\tlt of the st.udy of the numerous diverse 
sets of rules in force in ,different mUnicipaltties, for the assessment 
of water rates. 

The tabular statements were prepared for information, and in 
order that a clear comparison mIght be made of the actual rates 
paid ,hy similar classes of t,he commuDlt,y in dlfferent towns under 
different rulcs. 

It is hoped in this way, by drawing the attention of municipali
ties ta &lIomalies, and to cases of in&dequate taxation, to obtain a 
revision of the rule!!, and to make them Jess complicated and cum
bersome, and at the same time more efficient. 

The notes will also, it is hoped, be of assistance in ,the case of 
towns for which water-supphes are proposed, and where rules for 
assessment of rates are under .consideration by the municipal com
mittees" 

MAJOR OLDHAM said -" I am afraid this subject is of very little 
interest except to persons engaged 4n the financial consideratIOn of' 
water-works. It is the financlal side, however, that usually presents 
most obstacles, whether it is a question of new water-supplies or the 
expansion of existIng systems. The plea of poverty and want of funds 
is very apt to be raised when water-works schemes really present 
sound investments for municipalities It was in order to ascertain and 
compare what are the rates actually paid for water by; the consumer 
in towns in the Central Provinces, where there are pipe supplies, that 
these figures were got out The statements opposite pages 4 and 5 of 
the notes show that the rates are very low, and in the case of private 
connections In many cases quite incommensurate with the oenefits 
enjoyed. Another object in view in collect,ing the data con tamed in 
these notes was to help lD formulating a set of model ruJes and b;ye
laws for new water-works, and also in the matter of revising the eXist
ing bye-laws both for the assessment of rates and for the general 
administration of the supply. Since I wrote the note I have collected 
some information about the cost of water-supply in places where 
there are no pipe supplies, and found that the actual cost to indivi
duals is incomparably higher in most cases where there is not a water
supply; and the rat.es paid are often immense compared with the 
rates paid for private house water connections For instance, people 
with gardens have to keep water carts and bullocks, and this costs 
about Rs. 25 or 30 a month, and people on small incomes-clerks on 
Re. 80 or Rs. 100-pay at least several rupees a month for water 
brought to their houses, whereas with us in the C. P. the minimum 
water rates for pipes inside the houses is as low as 8 annas a month." 
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l.b. J. W. MADELBY ned introduced his paper, "Notes on water
works and drainage bye-laws." l'he following is a summary '-

Water and drainage works are now be10g calried out by a very 
large number of commuDltles 10 IndIa, and 10 order to ensure 
unIformity of practICe in sanitary matters, a Public Health Act on 
the lines of the English PublIc Health Act would be of great value. 

Any such Act should be sufficllently genelal to allow of local 
variatIOn of condItions. StandardIsation of bye laws based on the 
Act is also desirable. 

In Madras CIty, the Improved watcr-supplyand drainage systems 
have practically amounted to new systems, and for theIr efficient 
control and working new clauses 10 the existilJg MUnIcipal Act, as 
also new bye-laws, have been drafted. 

The writer gives a list of points dealt wIth in the IIew clauses 
proposed for the Madras City Municipal Act upon which the 
proposed bye-laws for control of the water and dlamage schemes 
are based. 

He saId :-" This subject of bye-laws for water and drainage works 
was one that was speClaIly recommended ti)r consIderation by the 
Engineering sectIOn at the last Conference, and that accounts for the 
paper hav10g been written. It has been my duty to prepare these 
deSIgns and supervIse the construction of water and drainage works 
for the Clty of Madras, and to ensure that these systems WlIl btl 
properly worked, it has been necessary to draw up bye-laws regulating 
them. It was found that bye-laws could not be put mto operatlOlI 
until the Municipal Act was modified Therefore It has also been my 
busmess to prepare draft water-works and drainage clauses for the 
new Act which will be introduced into Madras betore long In the 
course of this work it has been very strongly Impressed upon me 
that model water-works and drainage clauses would be of extreme 
use. In my own case, In order to prepare the clauses for the Act, 
I had to study all the existmg Acts that were available, and to adapt 
them for Madras, WIth such modifications as were necessary and 
such addItional clauses as seemed desnable. After the proposed 
clauses have been passed by the Corporation they have to go to hIgh 
legal authority to see if they are in order I expect all of us know of 
cases where mUnIcipalities have found that they had not the powels 
that they thought they had. The Madrlls Government has been 1D 

court over the Ootacamund drainage. Colombo has found that It 
cannot enforce house connection, and has to amend its Oldinance, 
and in Madras City we do not know where we stand WIth refer<>nce 
to house connections. We have laid the sewers, but the Act sE'em~d 
a little doubtful and the matter was leferred to two legal authorIties
one said we had the power, the other said we had not. Now the 
only thing to do is to have a test case and fight It out But If we 
had some standard clauses drawn up by the best men available in 
India, these clauses might be adopted wholly, or as consIdered 
desirable, by municipalitieq, and we should know exactly whele we 
stood. Such clauses would ensure uDlformity In practic.e which is 
highly desirable, and we should also know exactly the legal posItIOn. 
And it would only be proposed variations which \\ ould have to be 
considered. I know in my case, that if we had these standal d 
clauses to go on, and if we had these model bye-laws as a basIS, it would 
have very much reduced my work. No doubt Mr. Hutton, the 
Sanitary Engmeer to Government, and other Government officers 
concerned would be able to say that their work also would have been 
very greatly l·educed. 

The same remarks that apply to the standard clauses of the Act 
also apply to bye-laws. It is very important that sanitary work 
should be standardised as far as local conditions permit. At present, 
we are carrying out a very large number of water and drainage works 
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ill India, and it seems to be highly desirable that these standard 
clauses and rules should be deCided on aDd fixed before these new 
works come into operation. In England difficulties arising from 
ddfelences in the rules of sanitary authorities have caused committees 
to be formed to standardise practice. On these committees all in
terested parties are represented. They have drawn up standard rules 
and regUlations and it seems to me that some such procedure might 
with advautage be adopted ID India. I may instance house services 
for water supply. The question of the restriction of waste is one 
to which everyone connected with water-works engmeering has had 
to give a great deal of thought. And the question of what pipes 
might, for Instance, be allowed, is in Madras a very important 
one. I have found a great deal of waste from house service connec
tIOn and found that due ID a large measure to a poor class of pipes 
I found that the merchants in Madras had considerable stocks of 
these poorer classes of pipes. In the rules that I have proposed, 
I have speCified the class of pipes that may be allowed to be used, 
and one trouble that I foresaw was gettmg rid of this stock, but was 
informed that they would be sent up-country. I think that the up
country mUnlcipahties would be better without these poor pipes 
They may be low III first cost, but they will be very dear in the end. 
And the same applies to India a8 a whole. It IS commonly stated 
that merchants at home ship their rejected wares to India to be sold 
in the bazaars. If we have standard rules, and if we keep a list of 
contractors who should be allowed to supply materials, I think that 
we could keep the poor st()ck out of India to a great extent. Then 
there is another question to which a great deal of thought must be 
given by engineers and sanitary officers and that is the question of' 
drainage house connectIOns. This IS a matter that we have dealt 
with in the bye-laws and in the Act Itself, and it seellls a pity that the 
great amount of thought that has been given by indiViduals to thiS 
subject cannot be made available for general use It should be easy 
to pi'epare standard rules and standard clauses flOm the lesult of the 
accumulated expeflence that we now have, which experience is suffi
cient to enable us to draw up rules to meet most Closes. Therefore, 
gentlemen, 1 purpose' that one of the resolutions which should 
be put forward by the Engineering section of thiS Conference should 
be a lesolution recommendmg that the Government of India 
appOint a committee to draft water-works and drainage clauses, 
and also a model set of water supply and dralDage bye-laws. 
This might be adopted wholly or with modificatIOns to SUit 
any particular mUDlclpality, just as m England a municipality 
often incorporates in its Water-works Act the provision'S of the 
Water-works Clauses Act, and as the municipality adopts the 
Local Government Board's model bye-laws with such modifications 
as they consider necessary At the end of the paper I hal'e given 
a Jist of the points that I myself have dealt With in the Act and 
bye-la\\8. It is rather dIfficult for an engllleer like myself to decide 
exactly what should be included in the Act and what should 
be included in the bye-laws. In a general way I have arranged 
that the Act describes what shall be done and the bye-laws the 

,way in which it shall be done, the bye-laws being more or less in 
the nature of specifications. And for Madras I have proposed the 
President or the Standing Committee of the Corporation as the 
deCiding authority in the elise of the Act, and generally speaking 
the engineel' the deciding authority in the case of the bye-laws." 

MAJOR H. C. BUDON, I A. :_U I should like to ask Major 
Oldham- one question in connection with his taxation. I am rather 
llurprised to see that water rates are assessed on the somewhat 

. -varying rentals of houses. It seems to me that when we supply 
'water, we supply it not only for sanitary purposes; the nlUnicipahty 
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should also consider the financial position; it should make people 
pay by quantity. Of course, we have the custom of metered supply, 
but I always understood that the usual custom was to supply houses 
by a flat rate accordmg to the size of ferrules I may mention 
that this is how we do It In Delhi, Rnd in additIon to assessmg by 
the size of the fenule, we also put a small tax fixed accordmg to 
the number of taps supplied to each house I would lIke to ask 
whether it is general in other parts of India for water rates to be 
assessed on the rentals of houses Of course, I qUite lecogDlbe that 
poor people must get a certam amount of water fl ee, but that Jb 

always supphed at the public hydrant" 
RAJ SAHIB W AZIR SINGH .-" You wlil find that the first 

thmg "hich we have to do In the case of watel-wOlks is to find out 
the prmciple of assessment In the paper by Major Oldham 1 
find that four prmClples are mculcated; one of whICh fS ihe genelal 
water rate; secoudly, the pnvate water rate; thirdly, accordmg to 
rental value; fourthly, per capita. I would submit for your cOllsldera
tion that you Will find that In all these prlDciples there are some 
dlffioultles. In the case -of reutal value, so far as the property is in 
the occupatIOn of the tenant we oan usually fiud It out; but when the 
property IS In the possessiOn of the owner himself thel e are vanous 
questiOns whICh allse in order to determine the 'tental value, aud It is 
III the case of the house tax: that such difficulties usually arIse. Thel e
fore, I submit that this is not a sound prinCiple upon whICh the watet 
tax should be as!lesued. Then you Will find that In IlIdlB, the value of 
property nearly ill evelY big town moreases daily, and so! there would 
be trequent changes in the rental value and consequent changes III the 
water rate The secoud prinCiple IS pel' capita. On account of 
deaths and buths which are bound to occur ill one's famIly tIlls 
~vstem IS also hable to fluctuations and so It should not be adopted 
The third IS acoording to a general rate. A genelal late no doubt 
llIay be leVied so tar as the construction of the plant IS concerned. 
But aftel the water-works have been constructed then we have to see 
how to supply that water. St,rictly speakillg, it IS not a tax at 1l.11 
It IS, as a matter of fact, all equivalent charge for the water-supply 
to a consumer It IS the duty of every mumClpdJity to supply pUle 
water to the persons m their charge, and, so far as the poorer classes 
are concerned, thiS should be done absolutely free by'maklU~ public 
btandposts in bazars and streets Those persons who do not want to 
take the trouble of going to the publio places, and waut to have a 
pT! vate connection of their own, should pay according to measurement, 
which is, I submit, the only just aud equitable mode of assessment. 
The domestic purposes for whillh the water can be used must also be 
defined, and we have got that definition under the Delhi municipal 
rules as well. OtherWise we find that bIg persons will use' a very 
large quantity of water and pay a very small rate Therefore, It IS 
desirable that the domestic purposes for IV hlch filtered water can be used 
lIlust be defined m the rules of the municipality. It/IS not also clear 
flom the pamphlet who would bear the chartes of connection. 1£ 'a 
general rate is fixed, will the committee take upon itself the. charges of 
connectIOn. I submit that the safest course is that the ~onsumer who 
applies must pay for the connectIon. As regards the number of taps, 
1 may Simply remark that the committee does not suffer m any way 
because'the water which comes out' of the ferrule is of the /lame 
quantity, regardless of the fact whether there are one or two or three 
taps, whether these are on the first, second, or the third storey. We 
have only to judge of the quantity of water which comes out of a 
ferrule of a particular size. But all the same, for convenience lIake 
in Delhi we allow three taps or two taps at present. The same rate 

, according to mElasurement also pI evaiis in Lahore, and Amrltsar. I So 
far as the Punjab is concerned, I submit tha.t this prin~iple of 
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assessment 00 measurement has been adopted and there is no rellson 
why it should be otherwise in other places." 

MR G. P. ROBERTSON -" 1 should like to point out that so
cR.Ued • free water' must be paid for by somebody. It cannot be 
absolutely free. In Darjpeliog the water is paid for on the house rate, 
and so far as I remember it works out to about 6 annas per thousand 
gallons. The size of the ferrule does not restrict the quantity of 
water; if you put on more taps you get mOl'e water. Not only that, 
but in places like Daljeehng the pressure "aries enormously from any
thing up to about 200 pounds per square inch, and when the pressure 
rises the quantIty of water through the ferrule mcraases enormously. 
I should like to ask about one point. In Darjeeling I could never 
blust a half-mch pipe under a pressure of 500 pounds per square inch." 

Ma. MADELEY -" I find Major Oldham's paJ;>er of very great 
interest and I can confirm many of the concluslOns at which he 
has auived, and perhaps we have adopted much of the practice 
that he recommends. In one part of hill paper he slIYs' • Ano
ther point in connection with private connections is that the 
number of taps allowed should be limited in -proportlOn to the water
rate paid. For the minimum rate one tap only should be given, 
and a. rule should be strICtly enforced by which thIS tap IS fixed 
in full view from a public road. Such a rule would facilitate 
inspectIOn and the cheCK of leaky fittings and other causes of waste' 
I think this is a most important provisiou and is one that I 
recommended for Madras, and which the Madlas Corporation has 
accepted. In Madras, caste people have raised objection to our 
going into their houses, and if we allolV taps without meters in places 
where they cannot be inspected. there will always be a great deal of 
waste. I therefore propose that we should allow one tap fixed m full 
vie\v from a public road III order that unmetered supplies can be lOS

pected. In the case of house-owners requIring a better class of 
supply a meter is fixed, 4nd they can have taps placed inside the house at 
pomts whICh the PreSident or Engineer considers necessAJ'y-of course 
in reason only. Major Oldham says' , It is eVident that anything like 
the universal measuring of private supplies on an Indian water'-works 
is impoSSIble.' WhIle that is the conclusion I have come to in 
Madras on account of the large expense of the meters and the cost 
of upkeep, possibly there are some other reasons which Major 
Oldham has found If so, I hope he Will be able to tell us what 
they are Then 10 section 5 under the model rules-' no pipe larger 
than three-quarter inch diameter will be used.' Well, in Madras, we 
are proposmg a half-inch diameter We have at present got pipes 
one and-a-half inches in diameter, and sometimes even two inches, but 
we are gomg to reduce them with an IDcreased pressure to half-an 
inch in most cases I think it. IS a fallacy to say that the quantity 
of water going through. a. connection depends on the size of the 
ferrule. For IDstance, if you have a dozen taps leaking at an equal 
rate, you would get a greater leakage than with one. Additional taps 
most undoubtedly lead to greater waste. That is the result of 
experience. With reference to charging for water on the rental of 
the house; I have always found that it has worked very well. As 
to the charge for meters, we are charging rupees one per mensem for 
all meters, except in special cases. Major Oldham gives meters 
rIght up to 7 inches. Those wiII be apeciILI cases and there wiII be 
special agreements in those cases." 

MR. G. W. DISNEY.-" In what was known as the Lower 
Provinces includmg Bihar and Orissa, Bengal, and Assam, the practice 
has hitherto obtalDed of allowmg practically unlimited unmetered 
house connections, these being frequently placed in the zenana quarters 
aDd consequently immune from surprise visits by Water Waste 
Inspectors; the payment for the services, a water-rate, the ma~imum 
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of which, under the Bengal Municipal Act governing this area, is 
7! per cent. on the value of the holding This water-rate IS found, 
m the majority of cases, not to have been Imposed up to the full 
maximum, a low enough one in all conscience, the consequence being 
that the good to the majority IS sacrificed for the benefit of the few, 
and that the water-supply is not worked on a commerCial basIs. 
A copy of a note, and of tables of calculatIOns for eXisting Water
Works m Bengal, prepared for my Govenment, IS here for perusal 410 

In my opinion the wastage of water generally prevailing is 
largely due to the intermittent system of supply. 'fo obviate the 
mconvemence of thiS, house-holders, where house connections are 
provided, construct reservoirs or other receptacles to store the water 
in for use during the hours the sUPPly IS unavailable, and run thiS to 
waste next morning when the supply is resumed I propose trying a 
constant supply during 24 hours com'bmed with the metering of all 
house connections, and the rigid inspection of the meters and taps, 
and am convinced that, if thiS can be introduced from the first start 
off of a water-supply, wastage will be decreased to a. mlDlmum. 
We all know the difficulty of contending agalDst "dustur-kl-muafik," 
and If the necessity for storing water cea&es, the prOVision for this 
will not arise, and the dustu?' of storage will not become established. 
House connections are a luxury, and as such a higher water-rate 
should be charged than the maximum admissible for a street supply 
through stand posts. 

It IS of supreme importance to put the financing of water-works 
on a commerCial basis from their inception. ThiS has not, as far as 
my experience in India goes, been done. I way add that by a 
commerCial basis I JIlean providlDg for working expenses and deprecia
tion of plant, and not necessarily a profit-making concern." 

410 NOTE ON THill FINANCING OF W ATER-WORKS. 

Assuming the cost of water-works for a typical munic"ipahty, 
contamlDg 30,000 inhabitants, to be at Rs. 10 per head (the 
average capital cost of 5 major Water-Works m Bengal, and Bihar 
and Orissa. works (!)ut to Rs 11-4-0), a capital of Rs 3,00,000 would 
be necessary (There are 11 head-quarters of Divisions and Districts 
out of 21 in thiS Provmce where the population exceeds 30,000). 

On the assumptIOn that lrd of the capital cost be borrowed 
at 4 per cellt., repayable in 20 years, the annual provision for thiS 
amounts to Rs. 7,358, say Rs. 7,400, and if on the basis of a loan on a 
quarter of tlue cost, to Rs 5,550. 

AssumIDg the sale value of water to be at the rate of 3,000 gal
lons per rupee, not allowing fGr wastage, the annual income derivable 
from its sale should be Rs. 36,500, but this IS a counsel of perfection, 
allowing 50 per cent, the annual income would be Rs. 18,250. 

AssumlDg the cost of maIDtenance to be Rs. 12,000, the charges 
to be met would be 7,400+12,000=19,400 or Rs 1,150 above the 
income if lrd the capital be borrowed, and 5,550 + 12,000 = 17,550 or 
Rs '700 below if ith. 

In the Madras Presidency when mofussil water-works were 
being initiated in 1891, the Local Government made grants varying 
from t to! of the cost of the projects and lent the balance at 
4 per oent. repayable in so years. In Bombay the present custom is 
to make a grant of ~ and to lend t the capital. In t.hat Presi
denoy it IS now found that the receipts from water-rates do not 
meet the cost of maintenance and of repayment of loan. 

The sale value of 3,000 gallons for the rupee is about equivalent 
to the maximum water-rate of 7* per cent. admissible in Bengal. In 
Bombay 10 per cent. is the limit and 8 per cent. is common. In 
England 33 pel' cent. 
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In order to encourage the more rapid e:xtension of water· works 
unless it b~ considered advisable to raise the limit of taxation, it would 
appear deillrable that the Government grant for the oonstruction of 
\Vater,worl,s be r,!,ised to ! and that the remainder be made up 
from local subscrIptIOns and funds and by a loan not exoeeding t 
of the capital. 

Profit and Loss statement on actualfigure8 /01' Water- Works in Bengal. 
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6 NarainganJ 2,22,900 33,500 1,75,000 14,400 28,274 12,876 9,881 2,395 25,1ll2 +3,122 

7 Kbulno.- 31,154 11,000 18,000 7,154 956 1,159 908 . 
8 Che.ndpur- 27,621 8,1S! 15,000 4,4U 1,103 631 .. 

• .No 'Vater ra.te haa &I yet been Imposed. 

Profit and Los8, statement on the proportionate dW$sion 0/ Oap,tal oj 
i gj'ant by Government, t Loan, and t Local cont'l'tbutwn8 appliPd to 
the Watej" Works ~n Bengal, 
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2 8 f 5 6 7 8 9 10 11 12 

--- t----
Bausal 1,60,000 80,000 40,000 40.000 18,000 2,943 2,575 6,000 11,518 +6,482 

Berbam.pur 2,91,654 1.45,827 72,913 72,913 20,833 5,365 18,933 10,937 88,240 -12,402 

Burdwan 3,44.162 1,72,081 86,040 86,010 28,00.1 6,330 18,228 12.906 37,464 -8,ij61 

.Dacca 8.84.461 4,42,280 2.21,115 2,21,115 65,242 16,270 25,599 88,167 75,036 -19,784 

Mymensmgb 2,51,088 1,20.542 62,711 62,711 23,293 4,61ij 11,951 9,416 20,995 -2.692 

Na1'8omgauJ 2,22.900 1,11,450 65,720 65,720 28,274 4,100 9,881 8,358 22,339 +5,935 

Kbulna" 31,154 15.577 7,788 7,~ 573 1,169 1,168 

Chandpul· 27,621' 13,810 6,905 6,905 508 1,035 

• No water-rate baa .. Jet been Imposed. 

MR, E, G TURNER,-"I have just returned from Europe where 
I have viSited several municipalities In England and in Scotland, 
and one of the points on which I made inquiries was this question 
of the wat.er-supply rates, I find that the conclusions amved at by 
Major Oldham are practically the same as are in force in England. 
That it is the exceptIOn for anybody to have a meter, and that the 
general method is to charge SO much per cent on the annual rental 
value of the premISes, and the amount charged varies generally 
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from about 5 to 8 per cent Factories and places where a large 
amount of water IS consumed, have meters and they ale charged 
alway" subject to the ml'limum payment of what they would be liable 
to under the ordmary rates at so much per cent of their rental value. 
I think that perhaps this informatIOn might be mterestmg as confirm
mg the conclusIOns to whICh Major Oldham has arrived ill hiS paper." 

MAJOR OLDHAM replied -Major Beadon asbd why rental value 
should be taken as a basis of assessment instead of any other baSIS 
My statements deal only WIth the existmg practice m (he C. P, but I 
am not sure that assessment on rental value IS not as good a method as 
any other baSIS oft\ssessment Major Beadon says that in Delhi they 
assess on ferrules That, m some cases, is no doubt a very sUitable 
method of assessment, but it IS not of uUlversal applicabilIty As 
Mr. Madeley pointed out, whele the head varies a great deal, the 
supply will vary enormously throu~h the same sized ferrule m 
different places, so that I do not thmli that that can be taken as being 
of uUlversal applicabilIty as a baSIS of assessment of water-rates 

MR. MADELET -About the question ot pressure of a half
mch pipe being able to Withstand the pressure of 500 pounds to the 
square mch, It is not a question of the strength of the pIpe-It is a 
question of corrosIOn You must have a properly protected pipe 
Here I am not gOIng into the details of the bye-laws, bui my bye
laws speCify how the pipes should be propetly protected. The 
weight per hneal foot of each sIze IS also given. That IS a questIOn 
that 1 had not time to go into in the short note. 

MR T. SALKllILD -We are under a great obligation to Major 
Oldham for the valuable mformatlOn he has got together fol' us 
The point was raised Just now as to the commerClal basis of water
works. I think all of us who have had any experience of Indian water
works know that the commercial basIS IS practically an impossibIlity 
If muniCipalities in India were commercial concerns they would cer
tamly be bankrupt in a very short time. With regard to the question 
of taps and ferrule~ raised by Ral Sahib Wazir SlIlgh, I think he has 
gone 1\ little bit off the lines there Some tIme ago I was inspectmg 
a house during the hot weather and discovered that the occupier had 
very carefully remo,-ed every tap from hIS house, the Idea being to 
keep the premises cool. As the connection was not metered I think 
that a very strong reason why there should be a limit to the number of 
taps in any of these private unmetered water connections 

(b) Tho ~mprovement 0/ water-supply ~n mumc~pal~t~es and v~llages 
MR. DISNEY iutroduced his paper on .. Water-supplies for small 

communities and municipalIties" in whICh he describes eight water
supplies. The first two schemes referred to are for unfiltered water
supplies pumped up by hand power from a well, and from 1\ 

conserved tank, respectively, and distrIbuted from a raised reservoir 
by gravity. The next two are for water filtered through Jewell 
Pressure Filters. In the last four, Jewell Gravity FIlters are pro
duced, the source of supply for two being tanks, and for the other 
two rivers The designs all vary in character, as described in the 
text, to SUit the local condItions 

MR. A. S. MONTGOMERy.-I think Mr. Disney says somewhere 
in his paper-it is at the bottom of page l-that the drawings would 
be shown at the Conference I think It would be much easier to un
derstand if we could see these drawings. They may possibly be ready. 

Mit. DISNEY: They are here. 
101&. MONTGOMERY.-There is one other small point I notice in 

almost every case of water-supply Mr DIsney has used Jewell filters. 
I am very Interested in the questIOn of Jewell filters We have lately 
put up one for the SlInla water-supply, and unfortunately although it 
has passed the makers' guarantee with flying colours, we have not yet 
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succeeded, owing to ,-arious delays, in getting It pas~ed by the health 
authoritie~ That IS to say, it has not plls.~ed the bacteriological test 
I should like to ask Mr Disney whether III these numerous cases 
where he has employed Jewell filters he has been successful in gettinO' 
the filtered water passed by the Sanitllry Comunssioner or the health 
officer of th~ district concerned 

MR ROBKRTsoN.-We had a Jewell filter under test in Darjeeling 
for a few months. It was no use at all. The water came out exactly 
in the same condition as that in whICh it went in 

MR. H. A. GOBBAY.-In order to render Mr. Disney's interestinp: 
and valuable paper of use In determlnmg approximately the capItal 
cost of plant, etc., for small water-supplies, the basis of comparIson 
should not be as Indicated In the paper, the cost per head of 
population supplied 

As It is, the mimmum cos~ per head supplied IS given at Rs. 8-5 
per head at Naramgunge, as agamst a maximum of Rs. 36-6 at 
Hazal'lbagh. This VarIatIOn IS due to the difference In the quanbbes 
allowed per head (11'7 gallons against 25 gallons), and in a lesser 
extent to the head to be pumped against. 

The capital cost for plant, etc, reduced to cost per 1,000 gal/ons 
per foot of lift works out as follows:-

I ' 
Gallon. Oapltlll COflt 

GaUODB p8r PopulatJon provIded I C:\pltal COlt per 1,000 
day. .ervad. per bead, ref per bead lIaUoDII, 

da}. hfted 1 foot 

---------
1 Supply from well 1,000 100 10 'rI 

2 .. .. tank 3,000 1,000 3 U 

3 B1noo water supply 12.000 150 16 274 III 

4 Chandpur 25,000 3,000 8 84 186 

5 Jorbat 40.000 5,000 8 1('25 123 

6 Haz,mbagb Jail and Reformatory 50,000 2,200 2J i 
~6 4 11'0 [ 

7 81lobar 101,500 10,000 10 I 12 108 

8 NaralDganj 250,000 26,000 111 I 83 61 , ! 

MR. MADELEY.-I have abstracted the costs very much in the 
same way as the la<;t speaker, except that I simply take the cost per 
thousand gallons delivered per day. But as thE: two methods give very 
similar results, I think they might be taken in comparIson, The 
lowest is No.8, which gives Rs. 889 and the highest is No.1, which 
IS Rs. 2,700, but no other is more than Rs. 1,700, so that the hIghest 
cost is not more than tWICe the cost of the lowest, so that you get 
a certain amount of accuracy In estimates of water-supplies by these 
methods Of course, for an accurate estimate you would have to take 
the pumps separately, and the filtering plant separately. I should li~e 
to ask what the cost of tleliverv includes. The cost of deltvery 18 

given in the paper for No 2 as 2 annas 6 pies per thousand gallons 
No 3 is given as Re. 1-1 per thousand gallons, and No.4 Re. 1-4. 
I should like to know what these Include. \ 

MR. DlsNEY.-Mr. Montgomery asked me what experience I had 
with Jewell filters I had a battery of five large ones in Dacca. 
They were gravity filters-the results were excellent, the water being 
always passed as very good. At Narainganj my experiments have 
been equally successful. As regards the cost of distributIOn, that 
merely means working expenses ~uch as coal and the fireman's wages. 
In No 8 there is a misprint, the cost of delivery sho~ld he Re. 1-4 
per thousand gallons In No 3 the Cvst of delivery IS Re. 1·1 per 
thousand gallons, which is correct 
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MR. SALKIELD.- With regard to the question raised by Mr. 
Montgomeryas to Jewell filters, m Delhi we have a Jewell filter 
workmg and the results have always been sdtlsfactory But on 
this questIon of mecharllcal :Bltels, some of you may possibly have 
read the results of experiments carried out In America Those 
eXpel'lmellts decided very defitntely that mechamcal filters were not 
11.1 ways qUite satisfactory bacteriologICally 

A paper on " A new module" by Mr C. F Wilkms was taken 
as read 

(c) Tube Wells 
DIWAN AMARNAl'H NANDA then introduced his paper on the 

.. Water-supply for the City and CIVIl station of Sialkot." 
"My clllef object In presentmg this paper IS to attempt to bring 

into prommence the interesting questIon of tube wells formmg sources 
of public water-supplies, as we in the Punjab have actually launched 
into responsibility m respect of our faith about the gleat '!luture that 
the problem of tube well supplIes has before It, Paltlculariy In 

ponnectlOn with - water-supplies for urban populdtion If not for 
agricultural purposes. I thmk this is the most sUitable occasion on 
whICh we may compare our notes based on experiences already gained, 
with expert representatIves who have come to attend thiS Conference 
from the various parts of India 

The offiCial histOlY of the questlon of tube wells in the Punjab IS 
of' very recent origin It was In 1909 that a tube well was sunk In 

Lahore by way of an experiment, thIS consisted of 40 feet of 4i inches 
diameter W I. pIPe perforated with holes-like the ordmary Abyssmlan 
tube. The total:area of the holes amounted to 14, 1 square feet in the 
40 feet length of tube or 30 per cent of the surface of the strainer. 
This tube was wound with a spiral of brass wire -It inch dIameter and 
over this wire fine brass gauze 40 meshes per lmeal mch was wrapped 
The tubt> under a head of 7ft discharged 3,000 gallons per hour or 8 
cubiC feet per minute, and as sand was found to have accumulated In 

the tube and the tests of discharges were of short duration, the 
experiment did not prOVEl much of a success. 

Later on 'Brownlie's convoluted tube came Into notice when 
the question of augmenting the supply obtamed from percolation wells 
in Amrltsar came to the front, also at thiS time Mr. Brownlie pub
lished his notes on tube wells. On the other hand, Mr. Ashford 1D thIS 
interval was probably busy developing his tube in connection With the 
question of tacklmg the serious amount of water-loggmg which is a 
marked feature of the surroundings of Amrltsar It was, however, In 

the latter part of 1912 that both the tubes, t.e., that of Mr Ashford 
and of Mr. BrownlIe having been brought to the notice of the 
Sanitary Engmeer, Punjab, he df>cided to make a test of their 
reh.tive merits in identical conditions of SUb-SOlI, and as the water· 
supply project for the new town of Dera Ghazi Khan was at this 
time under consideration, those two tubes- both of 5" diameter-were 
sunk at the above place The results of the tests'made In regard to the 
compara.tive yields obtamed from these tubes are given in detail 
in my note In fall'ness to' Mr. Brownhe, it may, however, be 
pointed out that hiS 5" tube installed at Dera Ghazi Khan is said 
to have got a gauze strainer round it instead of the wu'e stramer, 
and therefore the unfavourable results obtained so far in that place 
canuot be said to have any finality in them so far as the good point 
of Mr. Brownhe's tube-coveled by its OWll special strainer-are 
ooncerned I have been able to bring samples of both the tubes 
fur the inspection of those delegates who may be Interested in this 
question, 

I may mentlOll thut Mr. Brownlie's tube is manufactured by the 
Empire EnglDeering Co., Cawnpore, while Mr, Ashford turns out 
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his tube in the Cantral Canal wOIkshops at Amlitsar, and his agent 
are R L. Cooper & Co , Lahore" 

MR. MONTGOMKRY.-" As I am practically responsible for the 
design and calrying out of the Slll.lkot watel-works, I should like 
to elaborate somewhat what my Personal Assistant, Diwan Amar
nath Nauda, has said a.bout the comparative merits of these two tubes 
I think I mIght preface my remalks by saying that you must not look 
011 tube wells as a panacea for all the dIfficulties which we have to 
encounter in supplymg water to the slnall to~ns in the Punjab 
They are only sUitable In very specu,l conditIOns of sub-soil 'fhe 
speCial conditions which I lay stress upon, as suitable, are, that the 
sub· SOlI shatum into which the strainer of the tubes is sunk should be of 
considela.ble depth, say 30 to 40 feet thick, and that it should be at a 
I easonable depth below the surface, say 70 to 80 feet, and that the sand 
should be mOle or less umform in te1(tUle The sand ~hould be COMSe, 

clean, unmixed with nodules of clay, and so forth, which would be 
liable to clog Its tubes And so it may be said that these tube wells 
are not 'sultable for all conditions, as 1 gathel' a lot of people think they 
are Then as regards the com pan,tl ve merIts of these two tubes, there 
are one or two thmgs I should lIke to pomt out which are not touched 
on in the paper 

I may start off by saying that the Dera Ghazi Khan experiments 
were conducted absolutely faIrly as a compl\ratlve test between the 
two tubes. The two tubes were put down about 100 feet below ground 
surface with equal lengths of buction, the pumping plant and strata 
In which the tubes were sunk were identical \Vhen Mr. BrowulIe 
sent down his tube to Dera Ghazi Khan, there was very great dIfficulty 
m gettmg dehvery in IndIa of the stlammg materJal whICh is used 
round it This strammg material IS, I belIeve, made by the GJenfieltl 
Company In Glasgow They could not give dehvery of it \Ve had 
to get our supply somehow, so Mr. Brownhe slIId, .. never mmd, I will 
put whe gauze round the tube and I WIll guarantee that It Will last 
tOI a reasonable tllne," and so we put them down I pomted out at the 
tUlle thll.t he must be perfectly willing to abIde by putting these down 
alongside the l'ucca Ashford tubes, and he agreed Mr. BrownlIe 
was prefectIy aware all the time that his tube was going to be tested 
against the AshfOld tube. , 

In Diwan Amarnath Nanda's paper he gives the present 
condItions of the test. I may say that we have now final teats 
which show that the Brownlte tube IS now dischargmg 40 gallons 
in a minute, and that thl ee feet of sand has collected in the 
tube. The Asbford tube test now gives 170 gallons a minute and 
It has 3 lI1ches of sand In it 'Vhen Mr. Brownhe heard that 
IllS tube was not giving good results, he got very anxious about It 

and came to me and asked me to point out to the Conference the 
fact that his tube was not covered by the genuine strainmg 
material, and I said that in all fairness to him I would point out 
that his tube at Dera Ghazl Khan is not coveted with the stl,'sining 
materIal as shown here The 1£mplre Eng-ineeung Company are 
going to supply a new tube at Dera Ghazi Khan aud later on we 
will be able to see why the OIiginal one has failed. 

Then one of the arguments which is laid down in favour of 
the .. Ashford" tube is that It can be worked to an unlimited head 
of pumping and that for the "Brownlie" tuhe the pumping head 
Ilgam.,t the tube is limited to 7 feet' 

The reasons that are stated here are the respective statements of 
the patentees-I may snv the rival patentees-and these are simply 
their bald statements Personally I thmk Mr. Ashford's statement 
that sn unlimited head is permissible aaainst his tube is all wrong. 
I t1unk it stands to reason that most t~be~ of' thIS construction. or 
any tube at all when drawn on WIth an excessive head would allolv 
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fine sand to be drawn up and drawn through the tube at a tremendous 
rate. ThIS would come up mto the pumping apparatus and score 
the pump plungers and valves. And If they do not do that, then you 
get finer particles and .!llt packed up agaInst the tube, and the result 
will be to reduce your YIeld I thlDk Mr Brownlie's statement 
that a 7 feet head IS the 1l1mt agamst whICh his tube can be worked 
is more or less correct, and I beheve he has gone mto the theory of 
his very much more than Mr Ashford has, At the same 
bme at Sialkot, in order to be on the safe side and to satisfy both 
partIes, I have made arrangements to lDcrease the pumping heads 
against these tubes to about. 12 feet, and we shall see what the result 
is, whether they can stand it or not. Personally, I thlDk they will 
stand It. 

ThiS tube which I now Will show you IS an "Ashford" tube and 
is a small one of about' 4 inches diameter. Now for larger tubes 
of say 10 inches diameter, thiS is not the form of constructiOn at all 
It is a mnch prettIer constructiOn. Mr. Ashford takes 8 square rods 
about ! of an inch, or an mch in dIameter, and sets them 10 the form 
of an octagon hke this (Illustrate&) He then puts cast-Iron segments 
mSlde, to keep them apart and to keep them from bewg crushed, and 
then he takes this framework of IOds (and I thmk he puts a wooden 
core inside to support them), and he puts the whole thmg mto a lathe 
and turns the rods very slowly, and III the meantIme pays out copper
wIre through a mandril, round it. ThIS copper wile which comes 
through the mandtil starts by being round, and ends up by bemg a 
trapeZOId Mr. Ashford call wmd thIS wire so as to get the slots 
ns fine as a.thonsandth pnrt of an JUoh, and one of the great features 
that Mr. Ashford lays down IS the grjlat benefit of thiS trapeZOIdal 
section of the wire. The wIre IS wound round under conSIderable 
tenSiOn and It binds these rods together very firmly lind of course as 
they are only rods you can see that they g~ve absolu~ely free 
percolation through these tubes. 

There IS a drawlDg in the paper of these windlDgs, where 
the direction of the water IS shown. There is a fine kmfe edge 
there and directly a particle of sand passes mto the tube It is sucked 
clean away from the tube, and is shot out and does not pack up 
against the tube. That IS all very well in theory. But I can Bay 
after inspectiOn of these windlllgs that thIS kmfe edge IS not as 
perfect as is shown here, and also the attritIOn of the grams of sand 
bemg drawn through it at a fairly hIgh veloOlty and rubblllg against it, 
may wear away this kmfe edge, and 10 my opmion, thIS pezOIdal form of 
wire willdmg is very little better from a theoretIcal point of view 
than the round wire. However, that is a matter for the patemees. 
Then you WIll notIce if you w11l turn to the plan at the end, the 
method of connectmg the suction maIO advocated by Mr. Ashford 
dll'ect on to the tube. You will see the method shown there IS the 
Ashford method of coupling. He turns the suctIOn pIpe through a 
right angle and fixes a foot valve and couples hiS pumps absolutely 
direct on to the tube. Now the other system of pumping through 
these tube wells where you can get a spring-level hIgh enough to 
gIVe you water 10 a sump, is to smk a masonry sump well about 10 or 
12 feet below the spring-level, and terminate the tube WIth the free 
orifice into the bottom of the sump well, leavm~ water 10 the sump 
well. Now, one of Mr, Ashford's claims for thiS is that It is a very 
cheap form of connectIOn, whereas Brownhe prefers to get 7 feet 
pump head against the tube and to connect into a sump with water 
In it and to pump it out of that just as you would out ot allY ordlllary 
well. I think the Ashford arguments for the dIrect coupling are 
open to a certain amount of Criticism. In the first place, WIth inex
perienced engine drivers and a mumcipahty clamouring for water, 
with the pOSSible clogging of one or two tubes or the possible break-
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down of a tube, you will have difficulties The engine dtiver is 
coerced, and he whips up his engine and m my opimon \\ III break 
down the remaining tubes. Whereas in the Brownlie system of pump
mg direct from the sump, you put a check 011 the engme driver, and 
you are able to ~ee the ~xact discharge your tubes .are giving, and 
you can collect III the bottom of the sump well any httle sand that is 
drawn up through the tube and collects III the bottoJU of the sump 
well and this can be removed by hand. Another advantac:re is 
having the open mouth of the tube m the bottom of the sump" well. 
You can drop a plumb and find out how much sand has collected. 
You cannot do that in the Ashford system of connectIOn without un
couphng his foot valve I JUay say that all I ean do is to express 
the piOUS hope that these tubes wdl not let us down at Sialkot as 
we have put all our eggs in one basket lind put down six of these 
tubes there, and I hope they \Ylil be a success. I hope in a year 
or two to tell you whether they are or not" 

Mit. C. H. WEST '-" This question about the- pump head put 
on wells was gone into by me with Mr. Brownlte at Amritsar. We 
tested a 7 -Inch tube and we found that the pump was dehvermg 28 
thousand gallons a mmute, and the pumpmg head was D to to feet. 
The whole questIOn about what head you can use for any of these tube 
wells depends on the grade of sand you have, and the \'elocity with 
WhICh you permit the water to pass through the strainer For an 
ordinary fine quality of sand half-an-mch a second is a sufficient 
velocity, If you ale wlJrkmg with a 7 -foot helld with '" 5-lI1ch tube, 
if you want to work with a 14-foot head with Lhe same velocity you 
willmcrease your tube from 5 to 10 inches The amount of yield from 
a tube well \alles directly as the h1lad. So that If you decide the 
head you wish to work to, you fix the size of your tube. If you al e 
working to a 7-foot head you put in a 5-iuch tube If you want to 
worl~ to double that head you increase the diameter of the tube. 

In the case of the experiments descl'lbed in this paper, the head 
was different m the two cases The head on the Brownhe tube was 
limited to 7 flleu and the head on the Ashford tube head was un
limited. 

At least I understand that in the Ashford tube there was no limit 
to the head employed, though I mlly be mistaken in this. That is an 
important pomt, because With salld commg through in the two tubes, 
the velOCity ir.. the one tube may have been suffiCient to carry the sand 
up the tube and m the ether case It may have been just too low for 
thIS and allowed the sand to be deposited at the bottom of the tube. 
I do not thmk that the tests were made under identical conditions. 
There IVas one other point which Mr. Montgomery mentioned as to 
the suitability. of these tubes to all conditions. I think he said that 
70 to 80 feet from the surface was about the limit. Well, I do not 
see that there is any reason wby we should not draw the water from 
any depth. In our experiments which we are carrying on in Cawnp0l'e 
we strike the sand strata,about 270 feet below ground jevel and we 
intend puttmg down the tube wells at 270 feet below the surface, and 
I have no reason to anticipate that it won't be as successful as putting 
the stramer 10 or 15 feet below the surface, if you I?et suitable sand 
of sufficient thickness to supply the water you want.' 

MR. H: 0 B. SHOUBRIDGE.-" In Gujara,t we are smking a 
large number of artesian wells In those we have no strainers at all. 
We have a tube well in which the water does not rise to the surface, 
and we carry out pumping operations from it without any strainers at 
all. The diameter of the well is about 5 inches. 

The only question that I would hke to ask is what is the life of 
these wells Does anybody know what the life of a tubo well is" 7 

?ofR MONTGOllfERY.-" With regard to Mr. West's remarks about 
the pumpmg head put on the two tubes at Ghazi, I thought I 
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had made it quite clear that they were tested under Identical conditions 
For the conditIOns to be IdentIcal the heads must have bE.'en kept at least 
approxImately the same. As I tried to explam to you regaldmg the 
methods of actIon of these two tubes -one, the BrownlIe discharged 
into a sump of water where you can make recuperatIOn tests as slowly 
and as accurately as possIble with a stop watch. As regards the 
Ashford tube, whICh is coupled direct to the suctIOn mam and to whICh 
thIS form of test IS inapplIcable, I must say these t\\0 condItions 
were not the same. But what we endeavoured to do was to be 
impartIal and fair to both partIes and we endeavoured to put the 
same head against both these tubes With regard to the Brownlie, we 
put a seven-foot head aga.!Dst it and no more IS to be saId 

We had high speed Gardner '011 engmes dIrectly coupled to 
centrifugal pumps The engmes were new. They were working both 
Just as they had left the maker's hands and were in perfect con
dition. What we did was this We ran the engmes for the BrownlIe 
at a constant speed keepmg a 7 -foot head on It and we ran the engmes 
for the Ashford at the same speed and we assnmed that; the discharge 
from thIS head agamst both would be the same It may not have 
been absolutely accurate, but it \Va~ the nearest we could do. The next 
thmg we did was-we put a head against the Brownlte at 5, 6 or 7 
feet head and we put a vacuum gauge on the pIpe and we dId the same 
for the Ashford, and we pumped agamst the same pressure for both 
There was no other means to my knowledge of otherWIse comparmg 
the heads agamst the two tubes We dId our best. With regard 
to what Mr. West said about the 7-foot head agamst the tube and 
one of the statements made in this paper that Mr BrownlIe limIts 
his head to 7 feet, I would refer to page 4 of the Empire Engineering 
catalogue. At the bottom of the page it IS dlstmctly laId down 
that the tubes should be educated from the start. That is to say, 
they should be pumped on slowly and gradually so as to form 
a coarse filtering medIum round the strainer. And he says here 
that the pumpmg should be started gradually and contmued for 
several hours at a time at a one-foot head and then at a two-feet 
head, and so on, untIl the maximum capacity of the tube has reached 
a 7-foot head." 

Mit. WEST.-" I tested the tube at Amntsar." 
MR. MONTGOMERY -"I qUite agree WIth you there But 

we based our statement on the statement made III hIS own cata
logue that the maximum capacity of thE) tube is reached at 7-foot 
head. 

1 absolutely agree WIth what Mr. "Vest said In my opinion 
it is an erroneous statement made by Mr, Ashford that you can 
put all unlimIted head against any tube and I am of Mr BrownlIe's 
opinion as regards the hmltatJon of the tube Then he critICised 
my remark where I said that the strainer tubes are only SUitable 
where you find sand at a reasonable depth before the surface at 70 
or 80 feet. He says he got them down to 200 feet at Cawnpore 
Well that is one of the things I am after too m the Punjab. 1 want 
to know how I am going to pump water for small towns from a 200 
feet depth, and I shall be only too grateful If Mr West wtll tell me 
the form of pump he proposes to use, the method of actIon of 
the pump, and whether It WIll be a plant suitable for placmg at the 
disposal of ignorant engine drivers, and callous muniCIpalIties, who 
do not care a button what happens to their pumping machinery." 

Mr. WEST.-" I think Mr Montgomery has mIsunderstood 
me. The sand water-bearing strata IS found at 270 feet and the 
strainer is there, but the water is under pressure and rises up to 
the ordinary level of subsoil water which is perhaps 60 or 70 
feet below the surface. The point is that water-bearing strata are 
found at intervals from GO to 360 feet. But when you find water 
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at a low level it does not stay there but comes up to the ordmary 
subsOil water level As regards the other point raised, whether the 
different heads were used when pumping from the two tubes, I 
assume that If you are pumpmg from two tubes and each is giving 
a different discharge, If the tubes a.re about the same size and 
clearance, the depression head in ea.ch will vary as the discharge you 
get from them" 

MR.. ROBERTSON.-" May I ask if anyone has tried raising water 
by air pressure or the use of the Humphrey pump"? 

Mit AMARNATH N ANDA.-" I Wish to say one word only and that is 
with regard to the word' unlimited head' which has been used here 
I had a talk on this subject With Mr Ashford, and his contentIOn is 
that, according to the prmciples on which he has designed his tube, and 
has arrived at the diameters of It, and the discharges it is capable of 
giving, the head IS an Item which does not count in the condltion5 
which obtam m the gIVmg of the necessary discharges for the tubes. 
So unlimited does not mean that any head may be put on to it and 
the tube Will stand It; It Simply means this, that in his equation the 
question of head does not enter. Naturally the conditions automati
cally arrange themselves accordmg to the conditions of subsoil and the 
descriptIOn of coarse sand from which the water IS tapped, and it may 
be possible that the usual head is Within R maXimum range of 
15 feet or so But so far as his tube Rnd the way the straming mate
rial IS wound round it and coupled direct to the engine goes, you can 
put on a full load on to it and there IS no necessity to slowly educate 
It up to the full dIscharge, and the head wdl take care of' itself." 

MR. MADELEY -"One questIOn was asked as to the life of a well." 
MR. N ANDA.-" Mr. Ashford is of the view that his tube would 

require cleaning ollce in five years. He CR.n guarantee a minimum 
ilfe of 15-20 years for the tube." 

88 



SECTION A. 

SECOND SESSION. 

THE HON'BLE SIR. HARCOURT BUTLER, K.C.S.I., C.T.E., I.e.S., PRESIDING 

(a) Milk Standards. 
DR. SRINIV!SA RAO introduced his paper on "Milk and Milk 

product.s " of whICh the followmg is a summary.-
"It is a well known fact that the milk sold 10 large cities and 

towns is generally mIXed with a larger or smaller quantity of water. 
There are no standards as in England where mIlk con taming less than 
3 per cent. of fats or 8 5 per cent of solids, not fat, is presumed to 
be adulterated As there were no such standards fixed in the Mysore 
province, 160 samples of milk from as many cows of different breeds 
were analysed. The average composition of the milk of cows of 
Indian breeds has been found to be as follows '-

Total sohds 12 82 per cent 
Ash 0'70 
Fats 4'45 
Proteids 359 
Lactose 408 
Water 87'18 

The amount of fat is liable to great variations, ranging from 
S'08 per cent. to 1'60 per cent. The variatIOns from the average are 
least 10 lactose 

As compared with the milk of European cows, the milk Qf 
Indian cows contams about 1 per cent more of fat and 0'52 per cent. 
less of lactose. . 

One hundred and twenty-mne samples of milk from as many 
buffaloes were analysed, the average compositIOn bemg as follows '-

Total sohds J 4 87 per cent. 
Ash 0'75 
Fat 6'07 
Proteids 3 92 
Lactose. . 4'13 
Water' .. , 85'13 

" 
It was found that as compared with the milk of Indian cows, 

the fats, proteids and lactose in buffalo's milk, were on an average 
more by 1 62, 0'39 and 0 05 per cent, respectively. In the case of 
buffalo's milk the amount of fat is also liable to great variations, from 
11 71 per cent to 3'75 per cent., and the variations from the average 
are least in lactose. Therefore, in the detection of adulteration, the 
percentage of lactose furnishes a better gUide than the percentage of 
fat or of solids not fat. 

Buffalo's milk is frequently mluted with 2 to 3 times its volume 
of water and passed off as cow's milk 

After fiXing the standards from the analysis of 315 samples of 
both cow's and buffalo's milk and taking the average percentage of 
lactose as 4'1, an examination of milk sold in the bazaar was under
taken. It was found that 78 per cent. of such milk was buffalo's milk 
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mixed with water. A rapid and easy method of estimating lactose 
in milk was devised with the aid of PUI'dv's reagent. 

Soured milk, or hutter milk which is in common use in India, 
was examined for the determination of acidity. It was found to 
at tam its maximum on the 2nd or Sid dny and then to diminish 
gradually. After 5 or 6 days, pl1trE>faclive decomposition set in. As 
yeasts were constantly found to be present in butter-milk, their actIOn 
in producmg alcoholic fermentatIOn of lactose was determined It 
was found that after a fermentation of ~~4 hours, the nmount of 
absolute alcohol by weight was 1 05 per cent., that it attained its 
maxunum on the 3rd day with 1'87 per cent., after which it began 
to decrease, the amount on the 9th day being 0'47 per cent. 

Ghee IS another milk product 10 common use in India. The 
stuff sold in the bazaar as ghee IS almost always adulterated WIth all 
sorts of animal fats, vegetable oils, starches, paraffin, etc The 
Reichert·Meissel figure was taken as being by far the most important 
single determination in establishing proof of the character of the 
sample for evidence in court.. The figure for buffalo's ghee was found 
to be 15'4 From an examinatIOn of the four ammal fats and 
gingelly oil chiefly used for the adultelatlOn of ghee, 0 6 was taken as 
the a\"erage RelChert-Meissel figure for the group of adulterants. 
By the aId of these two Reichert-Meiesel figures It was possible to 
calculate approximately the amount of true butter-fat in any sample 
of bazaar ghee. Of the 62 samples examined, it was found that 
3 had no trace of butter-fat, that in 52 its proportIOn ranged from 
1'3 to 93'2 per cent. and that only 7 appeared to be pure ghee. 

To test if the estimatIOn of the adulterants by means of the 
Reichert-Meissel figures can be depended upon in practICe, a series of 
mixtures of pure buffalo ghee and the adulterants in varlOllS propor
tIOns werE> analysed, and the resulting figures were found to tally" lth 
the actual quantities taken." 

DR RAO said.-" It is absolutely necessary that standards should 
be fixed for cow's and buffalo's milk. Unless such standards are fixed, 
it will be a hopeless task to prosecute milkmen for selling adulterated 
milk. As buffalo's mtlk con tams a larger percentage of fats ranging 
from 6 to 9, the addition of 2 to 3 times the quantity of water to 
such milk wiiI still show on analysis 3 per cent. of fats which IS the 
standatd fixed In England Instead of taking the percentage of 
fats as the standard, I would suggest that any milk which contains 
less than 4 per cent of lactose should be presumed to be adulterated 
unless It is otherWise proved to be genume. The determination of 
lactose is a comparatively simple process and can be done quite as 
eaSily as that of glucose in urine 

There is no reason why any bacteriological standards should be 
fixed for milk. The general practICe in India is to boil the milk before 
use, thus destroylDg all the pathogeDlc germs that may have found 
access to it Moreover, the number of tuberculous cattle in Inella is 
so small, that the danger of transmission of tubercle bacilli from 
milk to children is neghglble. 

The most important milk product that ought to receive the 
attention of this Conference is ghee, which is open to such extensive 
and easy adulteration Here there IS the greatest necessity for fixing 
a standard. I consider that the Reichert-Meissel number is admirably 
adapted for this purpose and any person holding a diploma or a degree 
in Public Health ought to be able to determine it with the aid of 
simple apparatus that every Public Health Laboratory ought to be 
provided with." 

DR. P. S. McMAHAN, in int.roducing his paper on f'The composit!on 
of milk of the United Provinces," said that the milk of Indian 
buffaloes and cows was richer in fat than European milk; consequently 
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European stancl~rds were not applicable to it. The other solIds of 
milk would be useful in forming standards for thIs country. 

The next paper was on .. ObservatIOns on the bacterlOlogzeal and 
chemical exammatlOn of the mllk-supplv of Bombay" by Dr. JOShI, 
with an mtroductlOn by Dr. J A Turner. The followmg IS a 
summary -

" Tile milk problem in India is most;- dIfficult and perplexmg. It 
needs for its proper solution the effective co-operatIOn of the smentist, 
the praetzeal samtallan, the economist and the legislator. 

There are 48 daIries and 83 heens;d milch-cattle stables in 
Bombay. The number of cows and buffaloes In the city IS about 
17,000. No statIstics are available about the milk-supply from the 
suburbs. 

The various factors affecting the chemical and bacterial contents 
of Bombay mzlk are .-

(GIl) Climatic influences, e q, temperature, humidity, etc. 
(b) Influences relatmg to the mIlch-cattle, e g. the breed and 

age of the RDlmal, time of calVing, the kmd of fodder, 
conditions of the stables, diseases of the animals, etc. 

(0) Conditions ascribed to the gowlees or milkmen, e g, 
undeSirable customs, filthy habits of hfe, objectionable 
methods of mllkmg and of transportmg the milk, com
mum cable diseases, e g., tuberculOSIS. 

Three classes of milk samples were examined -
Class I.-Samples collected under the strictest supervision 

and eXRmmed Immediately. 
Class II.-Samples collected with ordinary samtary precau

tions and examined after 3 or 4 hours 
ClASS IH.-Samples collected at random, and examined after 

6 to 9 hOUlS. 
The bacteliological exammation showed widely dIfferent results 

accordmg to (GIl) conditIOns of collection and transportation, (b) tem
perature at which the milk samples were held, and (c) time elapsing 
between milking and exammatlOn of the samples at the MUDlcipal 
Laboratory. 

The figures for microbes per c. c., and lactose fermenting organ
isms of the B. coli type indicate a high degree of manurial or other 
undeSirable pollution as judged from samples of class II and class III. 

The results obtained from samples of class I demonstrate that 
it is qUite pOSSible to get the purest milk in Bombay, provided that 
proper precautions are tAken regardmg milking, etc. 

Out of 614 lamples of milk exammed, not a smgle sample showed 
genuine tubercle bacilli, from which It may be concluded that tuber
oulo.~s ~s rarely, ~f GIlt all, conveyed by m~lk, In Ind~GII. 

Much valuable information can be obtained from a bacterial 
exammation of milk. ThiS is of practical importance to the Health 
Officer, as it affords the cheapest and most reliable means of finding 
out any contamination of milk. 

The chemical composition of milk In India differs to a great 
extent from that in Europe or America. Buffaloes' milk which is 
largely used here is richer in fat and proteids than cows' milk abroad. 

The adulteration of milk with water has reached a scandalous 
point in Bombay,-the percentage of adulteration being nearly eighty 
(BO)-that is, four-ji/ths 0/ the milk supphed to Bombay lS adulterated 
with water. 

Milk standards for India are essential They must be necessarily 
different from those for Europe and America. 

A bacterial milk standard for India is desirable. This should 
not be legalised until more work is done on the bacteriology of milk, 
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in India. A tentative standard, however, is suggested for the present 
as a guide for administrative work. 

It is evident from the present investigation that Bombay milk 
shows an extremely high degree of adulteration and a most obJection-
able bacterial pollution. ' 

In connection with milk legislation, the Government of Bombay 
have recently passed Act VIol 1913. certain sectIOns of which 
provide for the effective sanitaryanP. legislative control of the Bombay 
milk-supply. ' 

Besides legislatIOn. Gther remedies are necessary for Improvmg 
the milk-supply in India Among these the followmg are 
suggested -

(a) An improved and efficient system of inspection of daines, 
milch-cattle and stables. 

(b) Improvement in the proper management and care of the 
milch-cattle This lDcludes better breeding and housmg, 
proviSIOn of cheap and proper fodder, etc. 

(0) Education of the milkmen and other milk dealers regardmg 
sanitary methods of collection and distribution of milk, 
personal hygiene, etc 

(d) The adoption of artifiCial methods for purifying and 
preserving milk, e g., pasteurIsatIOn and Bteflhsation. 

(e) The establishment of model milk farms lD the suburbs of 
large Cities. 

(j) The use 1)£ modern methods of transportation of milk from 
producer to consumer, e g., milk trains, motor wag
gons." 

DR.. TUR.NER said -" The question of milk standards is most 
important. To have a chemical standard and a bacterIOlogical 
standard was absolutely necessary, but whether the time was ripe 
for a definite bacteriologICal standard was a matter for considerat,ioll 
There IS adulteration of milk and contaminatIOn of milk, a vastly 
dIfferent thing. He understood that there was at the present time a 
BIll before the Imperidl Government to amend the Act relating to food 
and drugs. MIlk, butter, ghee, and oil were t,he chief foods in this 
country which could be adulterated, and the question of a standard 
should be consldeled In thIS respect. The standards would differ in 
every locality, but they could be filled by competent persons on the 
spot. People could not be prevented from selling adulterated rmlk 
unless a stringent Act, such as they have m Bombay, were passed. The 
chief safeguard in India would be the bacterIOlogICal standard. People 
dIed of dIseased Imlk and not of adulterated milk unleb~ it contained 
some disease bacterIa Analysts should be appointed in certain dIS
trICts and in every large mUDIcipahty, who would be capable and willing 
to undertake the analYSIS of milk." 

SIR PARDEY LUKlS.-" I want to say a felY words about milk 
standards as regards condensed milks. The paper of Mr. Cowasjee 
shows that last year about 13 million pounds of condensed milk came 
into India, whICh was about double the amount that came in 6 years 
ago. It it! obvlOus therefore that condensed mIlk is a very important 
source of food supply and that it must be considerd both from the 
point of vi~w of the chemical and bacteriological standards. As 
regards a chemical standard, two proposals have been put up with 
reference to such standards, the first is that all condensed milk 
shall be required to be prepaled from milk which contains not less 
than 3 per cent of fat. This is the legal minimum at home, and the 
proportIOn in the tin would of course be in accordance with the 
amount of condensation. The second proposal is to adopt a fixed 
percentage of milk fat for each tin, sufficiently high to justify its 
description as being prepared from full cream mIlk. I consider that 
the second plan is the better, and in view of the fact that whatever 
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mIOlmum we may fix will certainly be the ordinary maximum of the 
supplier, I suggest that this lImit should not be less than 11 or 12 
per cent of fat in each tin of milk which IS sold as being prepared 
from pure cream milk. The second poIOt is as regards the bacte
riology. In this connection I inVite reference to a paper by 
Andrewes on the cytology and bacterIology of condensed mIlks. 
As regards the bacteriology, he states that _ he has examined by 
culture 45 samples, 43 of which were machine skimmed products, 
and that in the whole of these 45 he found livIOg bacteria. In 31 of 
these samples he obtained almost pure cultures of Staphylococci 
amongst which St pyogenes aureus was conspicuous and even 
predominant. He says also that he found the bacterial contents of 
the mIlk, as determined by broth cultures, to he between 100,000 and 
] million mICrobes per c c He also found, as a result of ex
periment, that condensed, sweetened milk is a differential culture 
medIUm for Staphylococci, for whereas they would multiply freely 
in this medIUm, bac~llus coli and others would not do so. He goes on 
to suggest therefore that the presence in reasonable numbers of the 
bacteria commonlv seen in fresh milk, that IS to say, bac~llu.~ coli, 
Bac~llus enterit~dM sporogenes, and a few streptococcI and staphy
lococci and the ordinary air cont.lminations such as B 8ubt~l~8 and 
B. mesente1'ICU8 might be regarded as being unobJectionable; but that 
If you got a large number of Staphylococcus aureus in the condensed 
milk (say quarter of a million COCCI per c c), It is for consideration 
whether this condensed milk can be regarded as a wholesome and 
desirable food for an adult, much less for an infant. I do not profess 
to be able to give an opinion on this; I simply put It before the 
Conference as a matter for consideratIOn, whether the fixation of 
bacteriological standards for condensed milk IS not as important as 10 

the case of the natural product." 

(b) M~lk Trade. 
DR. H H MANN then mtroduced hiS paper "The supply of 

milk to Indian Cltles," ID which he states that the" milk-supply to 
Indian cities is admittedly unsatisfactory, both as regards quality 
and quantity Measures undertaken to remedy this state of affairs 
Ilhould on no account result ID any increase in the price of mIlk. The 
problem of improving the supply without a material mcrease in the 
cost is 80 dIfficult one, but IS capa.ble of solution. 

An account of the milk-supply to the City of Poona as derived 
from inside and outside sources IS given in de-taIl It IS shown that 
while the bulk of the milk comes from animals housed within the city 
limits, a considera.ble quantity is carried in by hand from compara
tively IllDlted areas within a six to nine mile radIUS. The method of 
distribution is uneconomical and involves a great waste of labour and 
energy. Numerous ana.lyses of milk samples demonstrate the 
frequency and shamelessness of the adulteration of milk with water. 
In fact, adulteration with water is the rule, the amount of added 
water varying almost directly with the price at which the milk is 
sold. ThiS applies to milk obtained from all sources, within and 
without the city. 

The author notes that while private owners keep cows for 
milking purposes, the tra.ders keep buffaloes as a general rule, 
the buffalo being the more profitable. 

A detailed examination of the cattle and cattle-sheds is given. 
There is no organised control, and lamentable overcrowding and 
insanita.ry conditions preva.il. 

Taking Poona as a typical city the conclusions are :-
(1) The milk-supply is partly (about one-fifth) brought from 

outside the city, from the immedia.te neighbourhood, and chiefly by 
hand in small quantities. 
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(2) The remainder is produced inside the city from animals kept 
for the most part in unsatisfactory and msamtary small sheds. 

(3) Except for animals kept for private use, about ntnety per 
cent of the milk IS produced from buffaloes. 

(4) The milk as It enters the city flom outside is already adul. 
terated with water, the adulteration varying With the ptice. No milk 
costing less than 4 seers per rupee can be expected to be pure. 

(5) Mllk within the city IS aduHel'3ted to a greater extent. 
(6) The practICe of adulteration is mcreaslllg III shamelessness, 

the amount of water added is greater and gleater as the price of pure 
milk tends to rise. 

(7) The dirt in milk IS not so great as would be expected from 
the insanital'y and dIrty conditions under which the milk is produced. 

'fhe author asks the question-What can be done to deal with 
the SituatIOn, both as a piece of sanitary improvement and as an agri. 
cultural problem 2 • 

As regards the former, it is obvious that Improvements in 
sanitary control are necessary, for the trader, the cattle, the cattle· 
sheds, and daIries 

The agrIcultural problem lies in the direction of organisation 
and improvements in the dtloiry industry 

The breed of cows and buffaloes, and their milk producing capa· 
CIty, must be improved. The animals should be kept outSIde CIty 
limIts in cheap and natural surroundmgs, tlond arrangements made for 
prompt, easy and cheap transpolt by road or railway. 

Large dairies can certainly be run successfully and at a profit If 
carefully located and man~ged, liS witness the MilItary Dairy Farm 
in Kirkee. 

Apart from the establishment of large dairies, the only method 
of ensurIDg a pure milk-supply at a cheap rate IS the organisatIOn of 
village production and transport on co-operative society lines. The 
successful experience of the Vishweshwar Co-operative Dairy at 
Benales is quoted as Illustrating the pOSSibilities as weIr as the dlffi. 
culties of this IIDe of action." 

DR.. MANN thought that his paper was the first complete examina· 
tion of the mIlk· supply in a large Indian city On investigatIOn 
among the low caste popUlation of Poona, he had lound that they 
were dying out, and that the population was only maintained by con· 
tinuous importations from outside. He concluded, after considermg 
other pOSSIble explanatIOns, that this was due to the enormous amount 
of infantile mortality among them, and this naturally led to a con· 
sidelation of the question of the milk-supply. In Poona the quantity 
of milk consumed per head was extremely small, not amounting to 
more than lib. per head, but at the same time was very largely adul· 
terated. Unless 2 annas per pound were paid, it was impossible to 
get unadulterated milk. In exact proportion as less was paid, water 
was added, The milk supplied III Poona city was not nearly so dirty 
as he had expected it to be; not more than 10 per cent, of the milk 
examined by him could be described as decidedly dirty, the remaining 
90 per cent. would, even in England, be considered fairly clean. The 
question was, what could be done 2 In initiating any measures the 
great difficulty that would be encountered was that higher prices 
would follow improvements in the quality of, milk! with the re,sult !hat 
the lower classes would be deprived of thiS artIcle, and thiS mIght 
do more harm than good. The three measures which he advocated 
for coping with the problem were :- . 

{I} The milk of each animal should be increased as far as poSSible, 
(2) Cattle should be removed to cheaper surroundings outside 

cities. 
(3) The supply of milk to cities from outside should be organised 

and controlled. 
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DR. NEWELL .-A few facts about the Lahore mIlk-supply mIght 
be of intereRt to the Conference. Cow's milk is sold at the late of 
two annas per seer and buffalo'l! mJ!k at 2i annas per seer; at shops 
boiled mIlk is sold at half·an-anna more. The milk IS bought at whole· 
sale rate at half·an-anna less per each seer. That IS to say, shopkeepers 
get their milk from GuJars at 50 seers per maund (called theIr 
"pucca" maund) and they sell at 40 seers to the maund. In other 
words, they get 50 seers for Rs 5 and sell 40 seers for Rs 5, z e • 
a profit of Re. 1·4 on every 5 of unheated milk. Buffalo's milk is 
bought at 50 seers for R~ 6 and sold at 40 seers for R~ 6. 

The hIghest retaIl price is 5 annas per seer (i e., 31- seers per 
rupee), the medIUm and usual price IS ~~ annas per seer (t e., 8 seers 
per rupee), and the cheapest Imlk IS sold at 2 annas per seer (or 6~ 
seers per rupee). Buffalo's mIlk costs ~ to 1 anna more per seer. 
The mam fluctuatIOns are durlDg the Mahommedan Rarnzan month 
and the Hmdu " Sradh" days 

The total amount of milk brought mto the cIty from villages is 
100 maundl:! daily. 

Cost vj feeding c'lttle 

The cost of food per huffalo II 12 ann ... per day } when gram IS given. 
n u"" " cow "B 

The highest cost of food per buffalo IS 1 rupee } 
" lowest II """ 8 allnas ~:. WIthout gram 
u hIghest JJ II cow ,,12 
" lowest II " 5 

The most channa (gram) given to a buffalo is 8 seers per day 
(4 in the momma and 4 In the evemng), and the most. given to a 
cow IS 5 seers a day. There IS a belief that every seer of gram gives 
a seer of extra mIlk and rIcher cream Each seer of milk IS beheved 
to give 2 oz of cream. Oll·cakes and cotton seeds ale also gIven to 
increase the cream of mIlk, but thIS is only among the richer sellers 
and pJivate mdlviduals, cn\lhflQwer lea\'es at annas 2 a maund are used 
and whIle the quantIty of milk Increases, the cream is less Among 
the poorer persons, or those who keep more cattle than they profitably 
run, the feedmg IS very bad, and cheap food WIth manure IS common. 
Many dIrty practICes prevail and one of the dirtiest is that of puttmgl 
the tall into the rectum With the idea th.at the udder would be 
pressed upon and so more milk exude I ha\'e seen a young man 
proceed to milk a buffalo after thus filhng up the rectum, WIthout 
washmg 11\S hands. Clean milk IS !llIposslble with such practices 
The conditions arise from Ignorance, and any Idea of trying to impro".e 
the cleanhness of milk, of sheds or daIries by license condItions or by 
standards will absolutely fail" ithout some attempt at teachmg the 
gwalas that cleanlmess can be attained by SImple measures. 

RAI SAHIB W AZIR SINGH referred to the lOcreasmg prICes of milk 
in Delhi owing to the absence of grazin&, land and the transfer of the 
CapItal. Free grants of grazing land and free sheds should, in the 
first instance, be prOVIded for gwalas SupervIsors should be 
appointed and mIlk vendors licensed 

THE HON'BLE lIa RAMACHANDRA RAO lmd considerable stress on 
the necessIty for increasing the milk.supply which, he thought, 
deserved greater consideration than the question of milk standards. 
The question of adulteratIOn would recede to the back.ground, once 
steps were taken to mcrease the supply of milk m the market He 
agleed with Dr. Mann that cattle should be removed to cheaper 
surroundings outSIde the city owing to an absence of culturable land 
growing succulent fodder m towns and citIes A better class of 
mil~lIlg cattle should be mtroduced, and facilities provided for 
increasmg the food· supply in the vicinity of towns He was glAd to 
see that the question had attracted the attentIOn of the Board of 
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Agriculture The question should be considered in the Agricultural 
Department, and, as in the case of most sanitary questions, there 
should be a great deal of co.operation between various departments 
if any result was to be produced. He would like to ask Dr. Mann 
whether in ~he course of his enquiries at Poona he had taken into 
account the consumption of soured milk, curds and butter-milk. 

DR. H. H. MANN said he had not mnde any special enquiries 
in this respect, but his figures gave the total amount of milk of all 
sorts coming into the city 

DR. SOUSA handed m the following note .-" The dairies in 
Lucknow are mostly situated in the congested areas and 227 of them 
were licensed in the past year. 

In my last aonual report I pomted out to the Municipality 
the objections of having these dairips in crowded localities. . 

(1) That mIlk IS liable to great contamination in congested 
areas. 

(2) That animals pollute the surroundlOg air by their respil'a. 
tIon and excreta. 

(3) That anopheles mosquitoes haunt dairies and cattIe-shed~, 
which are therefore potential sources of the spread of malaria. 

(4) That It has been noticed that small-polt starts in the 
neighbourhood of dairies In the last epidemic here, the first cases 
started near the dairies m Nayagaon The close relatIOnship existing 
between the various kinds of variola found in man and animals 
is proved by their reciprocal power of conferring immunity The 
exact relationship between small-pox and dairies has not yet been 
demonstrated, and investigation on the subject would be of great 
value. • 

In my opinIOn dames should not be very far away from the town, 
as on account of transport, prices will go up, and such dairies will lack 
the necessary llupervislOn . 

I thmk the most SUitable place would he the outskirts of the 
main abadi of the town where water-supply and masonry drainage is 
avaIlable. Convenient places should be selected and acquired and run 
on co-operative prmCiples. Municipalities cannot hope to run dairies 
sUj!cessfully perhaps, on account of unavoidable wastage. They IIho~ld 
encourage and help as much as pos~llble co-operative concerns which 
a.re after aU for the benefit of the public 

Before starting any model byres, the milk consumption, of the 
city should be estimated, and accordmgly housing accommodation for 
the necessary cattle should be provided Having done thiS, sanitary 
milk depots should be established all over the city just like meat 
shops. Then the Municipality will be in a position t9 have prohibit
ed areas within which no milk will be allowed to be sold other than 
that which comes from model byres." 

MR. ROBERTSOY -" The milk palls I show here (exhibited) are 
supposed to be the best of their kind. They are made to be locked or 
sealed, and as the only object in locking or sealing a pail IS to prevent 
the milk being fraudulently extracted, and to prevent water heing 
added, I take it these tins are supposed to perform these functions. 
I find, however, that the whole contents of the pail can very easily 
be emptied past the locked or sealed lids, and by placing the closed paIl 
into a bucket of water the extracted milk can very easily be 
replaced by water. 

By springing a rubber ring on to the lid of this pail it should be 
possible to make It water-tight. Mr Gubbay suggested to me this 
morning that the handle part of the screw-catch mIght be made to 
move on the lid, so that the rubber ring would not be rubbed while 
the lid is being put in placll. The ring will certainly last better if 
this is done The pressed in portion uear the mouth of the can 
should be done away with and the bottom of the pail should be fully 
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rounded. The pall will then 10 my opinion be very suitable for the 
distribution of sterilised or pasteurlsed milk. 

With regard to Dr Mann's paper, my experience in Darjeelmg 
has led me to the same conclusIOns -To get the mIlk into the tOWll 
from the outlying busties, I have estimated for a ropeway to Jorpukri 
near the Nepal frontier and for another to the Sikkim boundary 
These ropeways would bring in most of the milk which IS at present 
brought to the town on men's backs and so release labour which might 
be more profitably employed on the farms. 

For the improvement of the quality of the Darjeeling milk 
supply I propose to have a depot in the bazar, in charge of a tramed 
man and under the supervisIOn of the CiVil Surgeon. 

This depOt will receive, clean, test, bottIe, classify, and sterilise or 
pasteurlse any 'milk brought to it. There will be no compulsIOn on the 
gwalas to bring their milk to the depot, as it is best t., begm a scheme 
of this kind as gradually as possible, at the same time beginnmg with a 
fully organised system. The idea IS to arrange thmgs so that it nill 
pay the gwalas to bring their milk to the depot. 

To make a start the Civil Surgeon Will be asked to refuse to 
sanction anythmg but milk in depOt sealed vessels for one or two of 
the IDstltutlOns under his control. 

When the staff gam experience 10 the use of the apparatus, 
other institutions will be brought in, and notices will be sent to every 
house-holder informing them that cleaned and stenlised Imlk IS 

available. 
The test will be made with a butyrometer and the prices fixed 

will he on butter-fat contents. 
If a gwala cares to water his milk, he may be allowed to do so, 

but the watered milk will be penalised to a shght extent so that he 
will get less money for hiS milk watered than he would have got for 
it whole. The shape, or the colour of the seal or a number on it, 
will Indicate to the consumer the value of the milk he is buymg. 

With regard to the rules under the Bombay Act, I should like to 
know holV some of them are to be enforced. Rules 3(a) and (b) as 
quoted In Dr. Joshi's papers are almost impossible to enforce under 
present conditions in Indul. and Rules 5 and 6 are almost as difficult. 

The Hon'ble Mr. CowasJee asks about floors for cattle-sheds. I 
have used tar asphalt macadam with some success, but thiS, too, gets 
cut up if badly treated. 

He says that if gwalas are to be expected to put up good 
bUlldmgs they must have long leases. 

In my oplDlOn the powel: to order destruction of dairy produce 
should be given only to fully qualified medical men of good standina." 

THE HON'BLE MR. MERWANJEE COWASJEE.-u As a non-offi~ial 
delegate from Burma it affords me much pleasure to have the oppor
tunity of attendmg a Conference of specialists and scientiSts from 
various parts of India, and of following the very interesting discussions 
that take place at. this assembly. I am sure I shall carry back with 
me valuable knowledge and information for the benefit of the people of 
the province whence I came. The question of a pure milk supply is 
intimately connected with public health. It has therefore occupied 
the serious attentIOn of the Mtmicipal Committee of Rangoon of 
whioh 1 am a member. I submit to this Conference a paper on milk 
supply in which my views are fully set forth. Much light, however, 
mi~ht be thrown on this important subject by the wider knowledge 
and experience of the delegates present here from other purts of 
India, and I therefore cordially IDvite discussion." 

The following is a summary of the Hon'ble Mr. Cowasjee's paper 
referred to above. 

" The public control of milk is of paramount importance in India 
where it forms such a very Important article of diet of the inhabitants. 
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Attention should be dlfected to the milk supply as to the "liter 
supply. 

Unfortunately, the habits and customs of the traders In milk are 
dirty al1d insanitary. It is necessary then, that the mxlk dealers 
should be edncated and taught the vl\lue and Importance of clel\nly 
habits and sallltary surroundmgs, of himself, his cattle I\nd hIS cattle
sheds. 

Any general Improvement in condition mel\ns expenditure, and, 
as the individual gai tva/iah is unable to prOVide funds himself, Rssist· 
ance from local bodies is eSliential 

In Rangoon, the milk dealers lIve outside muniCipal limits, are 
squatters on Government land, without any security or permanence 
of tenure. They cannot be expected to spend money on model sheds, 
pucca floors, or good water supplies. 

The following recommendations are made '-
(a) That sheds be built by the local authority and let out to 

the cow-keeper at a reRsonRble rent. or tbat advances 
be given If the cow-keeper IS prepared to bUild sbeds 
himself; 

(b) a tenure of land should be arranged so as to mRke it 
worth the while of dealers to spend money on sheds, 

(c) grnzmg ground should be reserved for cow-l,eepers. 

The increase in the imports of condensed and tinned mlll,lI IS re
ferred to, and It is pointed out that the use of such mxlks IS economi
cnIly wasteful. India is able to, and should produce all the milk that 
is required as food-stuff. 

The extension of dairy farmmg on modern lines is desirable, and 
the Agncultural Department should pilly It~ part in educating the 
agricultural population in matters pertamlng to milch cattle 

Finally, tbe author describes the measures proposed for Rangoon, 
which conSIst of' a central milk receiving- depot under the charge ond 
supervision of the Health Officer and Veterinary Officer, the former 
testmg the milk and the latter inspectllJg t,he cattle. 

All milk dealers are to be licensed and contlOlled. 
Measures such aq these should be made generally applicahle, 

both inSide and outside muniCipal limits, and, If necessary, further 
legislation enacted for the purpose." 

DR. K. V. AWN then IIItroduced his paper on "MIlk Trade," of 
which the followmg is a summary -

"The Ruthor advocates muniCipal enterprise and suggests the 
provision of model dairies. Cattle-sheds should be located outside 
city lImits and so located as to faCilitate inspection and supel Vision. 

All cattle-sheds, dairies, and milk dealers should be subject to a 
system of licensmg and control, and, If necessary, additional Ian s 
enacted for the purpose 

To prevent adulteration of nulk, a minimum standard of composi
tion should be established, and all vendors compelled to indicate clearly 
their names and addresses on prescribed types of milk CIlM. Also 
011 milk shops the deSCriptIOn of the milk sold should be shown, e g., 
separated milk. 

Health Officers should be empowered to take samples of mIlk 
and analyse them, and to condemn unwholesome foods when necessary. 

The employment of veterinary staffs is recommended to inspect 
cattle, cattle-sheds, dairies, and mIlk shops. and municipol analysts 
should examine milk, butter and ghee. 

If necessary, prosecutions for fraudulent adulteration of milk and 
food-stuff's should be frequently mstituted, lind exempldry punishment 
inflicted whenever adulteration is discovered." 

Dr. Amin said .-" Cleanliness of milk is much more important 
than its richness, inasmuch as the want of the former is positively 
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dangerous Hence the stables where mllch-cdottle can be stalled should 
be constructed by mUnicipalities well away from the populated area 
where they can be under full control of the municipal authorities. 
The land away from the congested areas bemg cheaper It would not, 
I think, increase the cost of milk 

Model dairies can be kept for educative purposes and the milk can 
be humanised for infan ts of various ages, and sold at cost price or even 
given free to infants of the POOl', at milk dispensaries 

Shortage of milk IS a direct mcentive to adultemtlOn, and I 
tlllnk ample pasture lands on easy terms would go a great way to 
mcrea~e the number of milch-cattle and Improve the quality of the 
uulk" 

MAJOR SI'OKES Introdnced his" Note on milk supply," in whICh 
he gives a brief account of measures adopted in the Central Provinces 
to provide a reasonably pure and wholesome supply of milk by the 
establishment of daines under the supervisIOn of the Agticultural 
Department 

The Nagpur dairy is described. The principle of a co-operative 
society has been adopted by tbe gwalas, and in spite of the numerous 
difficulties, such schemes offer a possible solutIOn of the very difficult 
problem of supplying pure milk to consumers. 

He said -" My note IS really a descriptIOn of an experiment by 
the Agricultural Department 10 the Central Provmces I thmk 
It.IS particularly interesting In that It combines all tQ.e three methods 
mentIOned by Dr Mann as 'possibilities for ensurmg a good milk 
supply without increasing its price, V!Z.- • 

(1) Increasing the Yield of milk per animal. ThiS is done by 
suitable fodder and by offering fd.cilities for breeding with higher 
stlains of milch animals. 

(2) By stabling outside towns. 
(3) USlOg co-operative methods. 
The financial results are most eucouraging as IS also the fact 

that the demand far exceeds the supply" 
The paper "A short note on Imlk supplies," by Captain H B. 

Stiles Webb, I M s, was taken as read 
DR J. B. STEPHENS referred to the difficulty of controlling the 

supply of milk from outside muniCipal limits. The milk came into 
the Cities adulterated and often contaminated, and the municipality 
should have power to coutl'ol the supply HIS expel'lence was that 
as soon as measnres were taken to control the supply in towns and 
Cities the gwalas moved outside municipal limits and thus eluded 
control. 

DR. MANN emphasised the necessity for organization preceding 
restriction If restnction were applied before orgaUizatlOn the condi
tions would be much worse, from a sanitary point of view, than 
at present They could only succeed If they co-operated With the 
gtvalas and did not work against them. To effect sanitary improve
ments sanitarians must wOlk in co-operatlOu with the Agricultural 
Department. The co-opelatlve experiment 1U the Central Provinces 
was very hopeful Measures such as these were hkely to be more 
beneficial at pre::.ent than lesttictive proposals such as penal legisla
tion, licensing, etc. He was velY glad to have had this opportunity 
of insisting, before the Confelence, on thiS side of the question, because 
when they looked at the questIOn purely as samtarians, they so 
frequently regarded it exclusively from the point of view of restric
tion, whereas in this case restriction was the very last thing and 
organisation the first thiug 
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SECTION B 

SECOND SESSION 

MR. W. HUTTON, PREbIDINO. 

(a) MunicIpal Dmmage. 

MR. J. W. MADELEY introduced his paper on .. The exclusion of 
storm water and sJ!t from sewerage systems." 

The paper refers especially to the Sewerage System of the City 
of Madras 

A description is given of the evils resulting flOm the free admis
sion of silt and storm water into the various parts of a sewerage sys
tem. House connections, the sewers themselves, pumping stations 
and pumping mains, are separately considered. 

Detailed measurements made by the wnter are described 
The measures adopted and apparatus used in Madras to exclude 

storm water and silt are then described. The chief are -
(1) The arrangement of low curbs to effect the sepnrati()n of 

sewage from rain water in the drainage of the smaller Indian houses. 
(2) "Srlt-catchers" fixed on house connections. 
(3) "Storm water Separators" with which are combmed Silt· 

pits, to exclude silt and storm water from entering the sel'lers at the 
points where open drains are connected to the underground system. 

(4.) The arrangement at the pumping statIOns of screens to re
move floating matter, and of pits t.o catch the Silt. A special appala
tus known as the "Madras Silt-raiser" is described. By means of 
this apparatus the silt deposited in the pits is raised to ground level. 

The paper is illustrated by six plates showing '
(1' A case of deposit of srlt In a Madras sewer. 
(2) The arrangement of curbs to effect separation of ram water 

and sewage in a typical Madras house. 
(3) The" Madras Silt-catcher" 
(4) The" Madras Storm-water Separator." 
(5) Typical arrangement of Stlt-plts and screens at a Sewage 

Pumping Station. 
(6) The IinltlDg up of a Pumping l\fa:in in Madras. 
MR MADILEY said ,_u My paper deals with two of the most 

serious problems that we have to meet with ID the drainage of Madras. 
In introducing a sewerage system in a country like India we are 
adoptlDg systems which have proved successful in the West with 
people of Western manners. The conditions in India are different, and 
they must be carefully studied and suitably dealt with if sewerage 
systems are to be successful. 

The exclusion of storm water and silt are comparatively simple 
matters under European conditions. But out here with the lower 
type of Indian houses they are far more difficult and we have found it 
necessary in Madras to adopt special methods. The evils resulting from 
the free admllision of storm water are well known. In cases of sewerage 
systems lIke that of Madras and other flat towns, where all the sewage 
has to be pumped, it is always necessary to adopt a separate system. 
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If ram water IS to enter the system freely the whole of the sewers 
become congested and sewage entering at the hIgher points overflows 
at the lower pomts, through mA.nholes mto yalds and sometImes IUtO 
the houses themselves. 

Silt IS also a most serious problem It lIItelfeles wIth the 
wOlking of our systems everywhere It begms wIth our house 
connectIOns, whIch are furnished wIth 1;raps In tne lower type 
of IndiA.11 houses we find silt enters the trap freely, and the system 
IU Madras, IU those cases where there IS no speclial apparatus for re
moving It, the SIlt has to be removed by hand, It IS taken out of the 
trap and placed on the SIde of the road untIl It can be removed by 
the conservancy department I see from other papers submItted to 
this Conference that thIs dally cleanmg of traps IS not pecuhar to 
Madlas, but has been found necessary in other Cltles in IndIa. Silt 
m quantity chokes up flat sewers, and even with the best graded se\\ers 
It will form deposits which WIll requIre a great deal of cleanmg out 
Then, if the sewers are at all well graded, 1\ large quantIty is carrIed 
to the pumping statIOns. In times of storm It pours mto the 
pump wells and obstructs the suctions of the pumps and stops theIr 
action. In thIs connection It is rather interestmg to say that III 

Madras we find the lIfe of a pump valve is only about one month, 
while in England it varies from 10 to 20 times that length. 

I will now proceed to descrIbe the methods we have adopted or 
dealmg with these troubles. Of first class houses drained on European 
hnes I need not say anything, because the methods used are 
the same as those used in li:ngland In ·the smaller houses there are 
open brICk drains to deal wIth the sull~ge water. The question 
arose whether these brICk drains should be replaced by pIpes 
It was decided that in Madras for the present thIs would not 
do. It can be mtroduced only by very slow degrees. In Bombay 
I understand that they had to take out pipe drams laid mto the 
houses. The method we adopt IS to construct smaH curbs to keep 
the ram water out of the sullage dram, and to make a separate I am 
water dram. The method of domg that IS shown on pla.te II. ThIs 
is qUIte an IDexpenslve method. The cost vanes from Rs 26 to 
about Rs. 70 per house in the case of old houses accordmg to the 
sIze of the house In the case of new houses the extra cost would 
be practically negligible. In some cases raID water and sewage drams 
are covered for short dlstances, but for short dIstances only, as ready 
access and ease of cleamng are conSIdered to be of the greatest im
portance. 

I t will take some bme to get this alteratIOn in the house dramage 
carried out in Madras. In the meantIme-and even after It has been 
completed-large quantities WIll stIll get into the open drains, and 
to exclude it from the sewers, or at any rate to ensure that only a 
negligible quantity shall get in, we have IDtroduced a special 
apparatus which I call a .• sIlt-catcher." 

This is an iron bucket placed on the upstream SIde of the trap as 
Illustrated on plate III. The engineermg department, that has 
to clean the sewers, has asked that we shall put these SIlt-buckets 
on the worst londs, and the Health Department, that controls the 
conservancy, have asked that they should be fixed on every house 
connection throughout the CIty (MI'. Madeley here Illustrated by 
dIagrams the use of the silt-catcher and how it IS worked.) 

The sIlt-catcher bucket is found to he economical, it is cleanly, 
and we find it perfectly satisfactory 

The methods just described are those that we adopt in t,he case 
of the ordmary IndIan bouse in Madras. These houses form the 
large bulk of the houses in Madras, but for a long time to come 
there will be collections of huts to which we cannot give separate 
cOllnections. In these cases latrines are provided for the use of the 
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mhabitants, and good open drains are used to take away the sullage 
water from the kitchen, etc. These open dlains are protected by curlJs 
to prevent silt, storm water, sand, and rubbish gettmg in to them. 

Where these drains are connected to the seYlers we have had 
to adopt special means to exclude storm water. and silt. 'Where 
possible we use ordmary methods of separatmg the storm water, such 
as the ordmary oVl:rt!ow wens, leap weirs and plate weirs. 

But in genelal in Madras none of these ale Ilpplicnble 
because \\e have no $ystem of'storm water underground pipes, and 
the loads are flooded with water, so that any Oldinary well' would 
simply provide an opening mto the sewer through which the storm 
water would rush So we have to devise a speCIal method called 
the storm water separator. 

(Mr. Madeley here Illustrated the special form of separator that 
he had designed In Madras ) 

Some Silt gets through mto the sewers It is only the heavier 
silt that we try to exclude, in spite of this apparatus a good 
deal does get down to the pumpIng stations I do not kno\v 
of any simple method that has been adopted for removing silt flom 
pumping wells. One way ill to have it removed by hand. That is a 
pOSSible but a dirty method. Another way IS to use dledgers, but 
those dredgels are not satisfactory as a rule. They give a lot of 
trouble and use up a great deal of' power. I have deSIgned a speCIal 
method which IS illustrated m one of the plates. ThIS IS a method 
that we ha\'e adopted 1U Madras and we are lDstalling' at all the nelv 
pumpmg stations. (Here :Mr. Madeley illustlated his apparatus by 
means of a large cartoon.) 

There is one other cartoon I have got hele. It IS of suffiCient 
lDterest to show you what happens to a long pumping main if you do 
not exclude the silt." 

Mr. Madeley then explalDed a large cartoon of a cast-Iron 
sewage pumping mam in Madras. The mam is some 9 miles long and 
from Mr. Madeley's experIments he found that it was half full of 
silt. 

Ma. R J. KENT.-" I want to know \\hat the life of the 
gland is, and whether it requires periodICal or constant renewal. 
There IS another point which I would hke to refer to, and that is 
with reference to the ingenious methods of collecting silt shown lD 
the last diagram. It seems to me that It occupies a considerable area 
of the street A number of such masonry platforms along a street 
would form an obstruction to traffic." 

MR. WEST.-" I would like to ask if Mr. Madeley has ever 
tried the effect of reduclDg the section of the pipes ill those depres
sions where he has got to work against gravity, I mean so as to get 
a velocity of 5'7 which you need ill a syphon to keep it clean. It 
would mean an increase in the pumpmg head for short sections, if 
the depressed portIOns are not very long If they are very long 
depressions it won't do to reduce the pipe sections, as the pumping 
head whICh you have to work agamst might become excessive If 
Mr. Madeley reduces the section of his main just at the top of a 
depI'ession so as to get a velocity up to 5 and three-quarter feet, it is 
pOSSible that the silt would not deposit in those lo\v places. Very 
often if you have got a tiow through an ordinary syphon mstead of 
allowing a continuous flow through it, It is an advantage to have a 
tank and send it through in flushes and let your silt go through at a 
big velOCIty. In all syphons the velocity ought to be increased if you 
want to be saved from trouble 1U silting" , 

MR MADELEy._H The first question raised was as to whether 
the silt raiser would require frequent renewal I can answer that and 
say it will not. There are practically no wearing parts. The 
gland referred to IS )'ea11y not necessary. The friction of the very 
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thin long ldyer of water between the mSlde and outsIde pipes is so great 
that there is no materIal interference with the workmg of the 
arrangement. Though not absolutely necessary, I have mserted a 
gland and I think It IS a good thmg We have had this apparatus 
working for two years. and working e\ ery day, and nothing has had to 
be renewed. It IS working to-day just as well as It ever dId. 

WIth reference to the area occupied by the slIt-catcher, it cer
tainly would occupy a considerable area in a narrow street If it were 
put straIght out into the street. To save an obstructIOn, the length 
IS placed parallel to the road and does not take up much Rrea At the 
same time in order to reduce the area taken up and the amount of 
masoqry reqUIred round the catcher I have now adopted the method of 
puttmg the sIlt-catcher bucket above the trap In that case It occupIes 
no more room than an ol'dmary syphon trap. 

With reference t.o the effect of reducing the sectIon of pIpes of the 
pumping main, I am afraid that it would be necessary to leduce the 
section of about half the pIpe so that it would mean reducing the 
size of your pipe and mcreasmg your pumping head But that is 
impractIcable. I should say that in an existing pIpe that we have to 
deal with I would certainly not put in a long pumping main for 
conveying t.he Madras sewage. I thmk it has been conclusively 
proved m Madras that long pumping mams are not suitable for 
sewage containmg sIlt unless adequate storage can be provIded so as 
to equahze the rate of pumping" 

Mit C. L Cox, CIty Sanitation Engineer, Colombo, who was 
I\bsent, commumcated the followmg '-" I deSIre to make a few remarks 
with reference to the interestIng paper by Mr. Madeley dealing wIth 
storm water and the exclusion of sIlt from sewers. 

I would endorse his remarks as to the necessity of removing silt 
and rubbish from stlwage before pumping. 

I consider movable screens of the cage or basket type distmctly 
preferable to fixed bar screens with clearmg rakes, specIally ",hen the 
pump sumps are of considerable depth. In the latter type the raking 
mechanism IS hable to frequent obstruction Basket screens can be 
made of smaller mesh to retain greater quantities of vegetable debrIs. 
ThIS matel'lal floats on the surface of the sewage in the sump and, as It 
is not all removed by the pump, the Rccumulation requires removal at 
more or less frequent intervals For thIS purpose sUItable means of 
Rccess to the sumps should be provIded." 

MR. J BALL-HILL introduced hIS paper "A short note on Sew
ers," of whi1!h the followmg IS a summary ,-

When towns reach a certain size with a consIderable population, 
methods of disposal of night-SOlI by trenchmg, or by open surface 
drains, become an intolerable nuisance Some form of underground 
sewers is then an indispensable necessity. 

The system of underground sewers in Calcutta is descrIbed and 
defects pointed out. 

Comparatively few engmeers in IndIa have had much opportumty 
of acqutrlDg experlence in sewerage projects. The author, thelefore, 
gIves a hst of essential data necessary in the preparation of dramage 
projects, with especial reference to condItIons in India. 

He said -" I have often been asked what IS the mmimum gradient 
to be allowed for pipe sewers I could only explain that it depends 
entirely on the conditions of flow to be dealt with. It therefore 
occurred to me that 1\ short note showing defects in our sewers in 
Calcutta and giving the prmciples to be adopted in the Inymg out of 
sewers for a sewerage system may be found useful to those who have 
to prepare projects, however small, in flat areas. and who have had but 
httle expeFJence in the work. I would hke to observe WIth regard to 
paras. 13 and 14 of my paper that 1 do not wish it to be understood 
that the Calcutta sewers can only deal with a rainfall of one· fourth to 
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one-slx.th of an inch per hour, but that their capacity for discharge is 
equivalent to those quantities. During the last year the CorporatIOn 
of Calcutta desired to know the rate aL which rain actually falls 
In Calcutta and obtamed and fixed up two self-recording ram gauges
one a Casselles No 6 tip bucket type, the other N egretti and Zambra's 
Hyctograph, a float type gauge. During this last monsoon season we 
have had a total of 86 Inches of rainfall In Calcutta. Much above the 
normal. And we have obtained some most interesting diagrams from 
these gauges. It would appear from these records that there were 
187 occasions when t inch fell in one hour; 67 when half-an-inch 
fell in one hour; 19 when one lOch fell in one hour, 10 when It inches 
fell in one hour; 2 when two inches fell in one hour. A very large 
proportion of these fell in the half hour. Once 4 inches fell in the 
hour, of which three inches fell in 20 mmutes. The district engineer
in-charge of the lower areas of Calcutta reports that these low areas 
were only flooded some 9 times duting the seaSOll. This would seem 
to show that the sewers are well able to deal with rainfall of foul' 
timE's their capacity or one inch per hour. or even one inch in half 
an hour. provided the fall does not extend over the hour, and that 
flooding is only liable to occur when the ra.infall exceeds this rate" 

MR GUBBAY.-Wlth reference to para. 21 of his paper, I should 
like to ask Mr. Ball-Hill ",hether the 24-inch diameter sewer which 
he mentions is an old sewer or a new one. 

Ma. BALL-HxLL.-It is quite new. It was built just before 1900. 
MR. GUBBAY -And whether the 24-inch size is the minimum 

size laid down. It has just occurred to me that it might have been 
left suffiCiently large for a boy to creep through and clean it 

MR. BALL-HILL -1 do not see any reason why as summit sewers 
only those selVers that are large enough to be got into should be put 
In A 6-inch pipe can be cleaned in the usual way. 

Ma. GUBBAV. -Up to 1909 it was the practice in the SaUl
tary Board, Bengal, in dealing with surface drainage schemes to have 
culverts for passing drains under roads, at least 24 inches wide. The$e 
were supposed to he cleaned by boys, but subsequently it was deter
mined that pipe culverts should be used, and the conclusion come to 
there, was practically the same as has been come to by Mr BaIl-Hill 
lO hiS pa.ra. 21, namely, the culverts were too wide. 

Ma. MADELEY.-There is another explanation perhaps for the 
24-inch pipe bemg carried up to the summit That is to reach a 
certalO distance with a given gradient. It is a method of designing 
whICh has been adopted 10 many cases and as Mr. Ball-Hill pomts out 
It is quite wrong He does not say what provision was made for flush
mg it. Mr Ball-Hill very rightly said that when he IS asked what 
are the minimum gradients he adopts, it IS quite impossible for him to 
say It depends on the conditions. But possibly for OUI' mformation 
he might tell us what are the actual miDlmum gradients that he has 
adopted and what precautions he has taken to keep the sewers clean 
J t is a. very Important matter because in towns like Calcutta and 
Madras and 8011 those flat towns, with a high subsoil water level, It is 
(!ssentlal to adopt the very flattest gradients you can. Then you can 
take special precautions to keep them clean. In my opinion it is very 
difficult to keep any selVer clean In India unless special measures are 
taken_ 

Ma. BALL-HILL.-" I would like to say with regard to the first 
observation that it would be hardly wise, I think. for us to adopt 
as summits only such sewers which men could get into The principle 
of a selVer-of course in a water carriage system-is that you should 
adopt as small a. size of pipe as possible consistent with the area 
which is drained, so that you can get as high a self-cleansing velocity 
as pOSSible to clean the sewer from silt. For these 24-inch sewers 
this prinCiple has certainly not been adopted. There are only a few 
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houses draming mto them and the quantIty of drainage is so small 
that at their gradletlts-I think 1 in 500-there would be practically 
no velocity and the only thing such sewers can do is to gradually stlt 
up. The principle of flushmg that we adopt is to flush the sewer 
with a 5 minutes discharge and of course for a 24-inch sewer that 
means a vast quantity of water However, in the case of these 24" 
sewers we only do thIs very occasionally and they are large enough for 
men to get through and clean out the silt. 

WIth rega.rd to the gradIents in the suburban area, the velOCIty 
whIch we have adopted there is that the sewer should discharge at the 
rate of 2-1- feet per second flowing full. The proportion of ramfall to 
sewage is 2 to 1, that is dlVlding the discharge into three parts, 
there is one part sewage and two parts rainfall. With this the maxi
mum average sewage flow will give a velocity of 2!- feet per second. 

It is remarkable that in the suburban area sewers there is very 
little cleaning necessary. In the town areas where the sewers are 
surcharged a large staff of dhangar.~ have to be employed in cleaning 
out the sewers. But m distrICt IV, the suburbs, there is a compara
tively small staff and they have to give their attention chiefly to these 
low gradient sewers to which I have just referred 

With regard to the silt, we adopt the ordmary roadSIde gulhes 
for Intercepting it. 

They are about! 4 feet long, 2 feet wide by 4 feet deep and the 
outlet consists of a cast-iron bent pipe with a flap on the bend It 
is after the fashion of Doulton'ts syphon, but the flap can be opened 
m the case of any hlockage in order to clear the obstruction. Of 
course, during storms a great quantity of SIlt passes through these 
gullies. 

At each pumping station we have silt pits about 100 feet long 
which are depressed below the invert of the sewer from 2 to 3 feet
and ar9 the same width as the sewers So that any silt passing 
through tC'wards the pumps is collected in the silt pits 

The silt pits are m duplicate and are prOVided with sluice 
gates at each end, so that when Silt is required to be removed one 
Silt pIt is shut off, the sewage is drawn off by the pumps, and the 
silt dug out. It is lifted by buckets and an ordmary hand crane to 
the surface and conveyed away to lowlands Our pumps at the 
pumping stations are all of the centrifugal type and the sumps are 
protected by wrought.no!! bar screens WIth the bars sp!lced an inch 
and-a-half apart. 

There IS no doubt that these centrifugal pumps are low in 
efficiency, but they save a great deal oftrouble. The suction pipeR 
never get blocked with SlIt though much of it IS drawn through the 
pumps. There are no leathers to renew and you can get an enormous 
quantity of rags as well as silt through the pumps A certain 
amount of grmding action takes place between the casing and impeller, 
but we have adjustable rings to take this up. Weare now using 
cast·iron rings instead of phosphor-bronze or other metal, because 
we find them durable and cheapest. These rings are adjusted when 
we find any consiuerable wear has taken place in the pumps. 

So that after 1I11 we do not lose a great deal of efficiency in 
these oentrifugal pumps owing to wearing." 

MI!.. WEsT.-"The gradient of these sewers of 24 inches, he tells 
us, is 1 in 500, and Mr Ball-Hill suggest.~ that a 6 or 9-inch pipe 
would probably be more satisfactory. I would hlte to know how 
he proposes to clean a 6 or 9-inch pipe, how he would get a flushing 
velocity for it at a gradient of 1 in 500." 

MI!.. BALL-Hu.L. - "I would Irke to say in reply that I quite see 
my friend's point. I had nothing to do WIth the designing of this part 
of the scheme. The 24-inch sewers were put in when the project was 
origin&lly designed. The mistake was in the design. Had the 
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designer considered the matter, the outfall at the pllmping station 
should have been lower to allow for the necessary gradient and for the 
smaller size of the pipes at the summit Probably had I designed it, 
the sump at the pumping station would have been lower. As it is, I 
can only assume the conditions under which they were put in, viz., 
that the designer finding a certain gradient between the main and the 
point he had to reach With the sewer, put in that sewer to suit it with
out thinking" hether there was a sufficient quantity of water to run 
it full or half full with a self-cleaning velocity. In a case like this, 
for an ideal system, the only remedy is to put in a pumping station 
where these branches join the main and substitute 6 inch or 9 inch or 
other suitable pipes at proper gradients." 

PRESIDEN1·.-The next paper is "The disposal of sewage sludge," 
by Mr. Aikman. As Mr. Aikman is not here, Mr. Montgomery has 
klDdly offered to introduce it. 

The following is a summary of the paper :-
"It is not unlikely that in the near future the sweeper caste will 

bE'come less numerous, and for this and economic rea-qons, compel Indian 
municipalities to face the difficult engineering problem~ of removal of 
sewage by the water carriage system, and the methods of final 
disposal of sewage sludge. 

Where the dIscharge is not into the sea or large river, some form 
of artificial purIficatIOn and disposal of sludge is a neces~ity. The 
author reviews bnefly the various attempts made in England to solve 
the problem and describes Dr. Debdin's system of slate beds as suit. 
able fo~ small towns of 10 to 15 thousand irlhl\bitants . 

. For larger towns of 150,000 lOhabitants or more, the latest 
system, recently worked out and adopted by the Oldham Corporation, 
IS that IIlvented by Dr. Grossmann, Chemical Engineer, Manchester. 
A description of the system is given in Dr. Grossmann's own words. 

The Oldham sludge disposal plant is descrIbed by the author who 
finally concludes that this method as a whole, is, without doubt, the 
best yet devised" 

MR. MONTGOMERY. -" I introduce thiS paper with great 
diffidence because I only got It a few days ago, and we all know Mr. 
Aikman is a gentleman of vast experience in sanitary matters. And 
I hesitate very much to criticize what he says as I am only 1\ 

beginner. The gist of the whole thing is that Mr. Aikman on pnge 2, 
sectIOn 2, condemns wholesale the use of septic tanks. He says that 
the septic tank process has now been abandoned. I will return to 
thl\t later. 

The next point is that the latter portion of this paper is a copy 
of what Dr. Grossmann, its inventor, has said and who is worJ..ing 
it in Oldham. Mr. Aikman I do not think has seen this system 
in actual progress, and so we must just take what the inventor 
says concerning its relative advantacyes. Mr. Grossmann proves 
in his letter that by his system, whi~h consists in removlllg ",Iudge 
into furnaces and drying the sludge in the furnaces anll then 
re-drying the sludge in retorts by super-heated steam, you get. 
out of the final retort tins purified sludge which Mr. Aikman gave 
me a. sample of to-day I will bring It to-morrow. He gave me a. 
tin of the grease which can be sold at £10 a ton. It 100M lIke boot 
dubbin, but it is mentioned as being valued at £10 a ton. The 
inventor's claim is that this is the very thing needed-and the result
a very fine powder the colour of coffee-is of a. very high manurial 
value. 

Toturn back again to the top of page 2, Mr. Aikman says that the 
septic tank has been abandoned. So far as I know, tbat is not the 
case. I don't think septic tanks have been absolutely thrown out. 
We all know that they a.re not as perfect in the automa.tic disposal of 
sludge as they were originally supposed to be. At the same time 
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they are in use, at any rate I have put them in for VICeregal Lodge 
at Delhi. The septic actIOn there may not be very strong. But 
we have never had any complaints of their working there and I 
should think that was a fdirly good test. 

I am sure there are many other places in India where they are 
used, and I should be very glad If delegates could reassure me." 

Ma. P. R HEWLET1'.-" With regard to what Mr. Montgomery 
sa.id about septic tanks, we have workmg at Nagpore a very 
large latrine with 48 seats. This has proved very satisfactory, 
although the effluent water is not qUite clear. The state m which it 
comes down is so high that when It is led into the dram it shows 
no sign of pollutIOn. Dr Ra.y, the chief officer of the municipalIty 
there, was examuJlng it the other day and he did not know that the 
effluent was going into the drams; but that is not septic action." 

Ma. KENT.~" I thlllk I can vouch for the efficiency of septic 
tanks. I have had a certain amount of experience of them. But 
there is one excellent example of septIC tanks m Bombay at the Leper 
Asylum 

1 think people go there from all parts to see It It was started 
origillally, I think, by Mr. Corkett James who IS now the Draillage 
Engilleer of Cairo, Egypt. 

One rather important improvement whICh was made two years 
ago was the coverlDg m of these tanks in order to capture the gas 
which was led away lllto gasometers and the gas was purified and 
used on the premises for lighting and the surplus for driving a small 
gas engine for raising the effluent." 

Mit. SALKIELD -" I don't think there can be any doubt with re
gard to the efficiency of septic tanks. But thiS paper IS not about the 
action of septic tanks-it is about the disposal of the sludge Those 
of us who know anything about such tanks, know full well that even 
in the best ta.nks there is a certain amount of sludge and there comes a 
time sooner or later-it may be later-when the sludge has to be 
disposed of, and this paper is really an attempt at the solution of the 
sludge disposal problem.' 

MR. HItWLItTT.-u With regard to the sludge havmg to be dealt 
with if all silt is kept out. I can state I know one tank that has been 
working 14 years m Benares; it has never been cleaned whICh shows 
that there is a very small amount of deposit. I beheve it is used by 
over & thousand people a day." 

MR. MADELI!lY.-" Well, perhaps you have had a sufficient 
number of people vouchin'jC7 for the septic tank. But I also can vouch 
for it. From the context gather Mr. Aikman means that It has 
been abandoned generally III Europe and elsewhere. I was over the 
Birmingham sewage works recently and there they have got the 
septic tank as a preliminary treatment. For large country-houses in 
England I have myself put in several septic tanks and they 
have been perfectly successful In Madras we have septic tanks deal
ing with sewage mills and we have also put one in for a small hospital, 
and both these have been thoroughly successful. And some other 
private people are copying our hospital tanks; after inspecting the 
tanks they are satisfied. I think, there is no doubt that it IS a satis
factory method of dealing With the sew.tge With reference to this 
particular method of disposal of the sludge described in the paper, it 
IS useful to know that it exists. But its success financially depends 
on the nature of the sewage. It is the fatty matter that prevents 
the disposal ofsewa~e in England in a way in which it can be disposed 
of here, because it Clogs up the pores of the ground In Madras we 
find that we can dispose of a great deal of sewa~e on land WIthout any 
previous treatment. It gives very little trouble mdeed. I don't think 
.the 8lud~e problem exists in India to the same extent as it does in 
Europe because of the absence of thiS fatty matter." 
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Ms. MONTGOMERY -" I dou't think I have anything to say at all. 
I am sorry I missed the POint 1D the paper which IS, as one ~entleman 
pomted out, about the disposal of sludge. The paper deals with 
the disposal of the sludge, Its drying, etc., and I have no doubt it is 
a very successful method in England, but I don't think that we can 
use it here for many years to come." 

MR. C L. COK, City Samtation Engineer, Colombo, who was 
absent, <lommunicated the following :-"1 desire to make a few remarks 
with reference to the interestmg paper by Mr. Aikman dealIng with 
sludge disposal It may be of mterest to note that the TravIs two
storey tank erected at Hampton, England, was the forerunner of the 
Imhoff or .l!:mscher tank which has proved so successful in Germany 
and is now bemg extensively adopted in America. Dr. Travis, I 
believe, acknowledged his indebtedness to the experimental work 
carried out at Lawrence, America, and <lommenced as far back as 1899. 

Our experience in Colombo has shown that in designing tank 
pld.nts for treatmg an oriental sewage, the most important factor to 
be conSidered is the eruption and disgorging of suspended solids 
hrought about by the activity of the gasification process in the 
organic sludge deposIt. 

It is proposed to overcome this difficulty by <lonverting tbe 
existing single storey septic tanks into two-storey tanks and by 
adoptmg for future extensions radial flow tanks of the Imhoff type. 

I am disposed to doubt the advantages of Dibdin slate beds for 
deahng with an oriental sewage. Under tropical temperatures an
oorobic decomposition IS so active that the intermittent exposure of 
deposited organic matter would probably be attended with nuisance, 
and from a bacteriologICal or biological standpoint I can conceive no 
reason for departing from the general principle of fostering the de
composition (anreroblC) and OXidation (rerobic) processes in separate 
compartments and under different conditions. 

Major Clemesha's experiments are of mterest in this connection. 
It is questionable whether there is sufficient grease in an oriental 

sewage to repay the cost of extraction by the Grossmann process or 
whether the value of the sludge as a fertilIzer can be materially 
mcreased by such methods. After sun-drYlDg, the sludge from tI,e 
Colombo septic tanks is of a light and somewhat friable nature and 
1\11 seeds appear to have been destroyed. Small quantities have been 
sold at remunerative rates and have been transported to considerable 
distances for use as a fertilizer. Results are not yet available and it 
remains to be seen whether a market can be found for large quantities. " 

(b) W~dth of Cart tyres. 

MR. SALKIELD then introduced his paper on "Cart wheele and 
tyres, .. and said· "It is such a long time since cart wheele emerged 
from the experimental stage that for generations it has been assumed 
to be impossible to improve on existlDg deSigns. To-day we find, 
however, that everything used by man for conveying him and his 
possessions from place to place is being critically examined and 
Improvements in means of transit are being constantly made. 

The introduction of mechanically propelled vehicles on our roads 
IS leading to new methods of road construction, smoother Burfaces, 
better gradients, and improved cambers are now demanded by those 
who are able to enjoy the luxury of ridlDg on rubber. As was to 
be expected, this question of wheels and tyres is about to be seriously 
conSidered by the experts of the Road Board at home and I expect we 
shall soon have a lot of data collected on the subject and issued for our 
information. Already I learn that the steam road roller, which we 
have for 80 long looked upon as weapable of further improvements, is to 
be bUIlt on entirely different lines and provided with three lIets of 
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rollers or wheels in parallel, instead of two as at present, the idea being 
that this will prevent the formation of undulatlOns in rolling. We, 
however, have to deal m ihls country with a people who are backward in 
mechanical science, and where money IS not available for the construc
tion of roads of sufficient stabihty to stand \lP against the dlsmtegrat
ing action of vehicles as described in my paper Therefore, we must 
endeavour to find some solution of our present troubles and I can thmk 
of nOlle more likely to succeed, than by increasing the diameter of 
wheels and insisting at the same time on wider tyres for all vehICles 
engaged in the transportation of heavy merchandise." 

MAJOR BEADON-" It is difficult to gauge how far the ques
tion of width and diameter of tyres IS of general interest, but It would 
seem from the fact that it has never been subjected to wide dIscussion 
that the evils attendant on small wheels and narrow tyres have not 
protruded themselves before Municipal authorities to any great 
extent 

As Mr Salkield has said, we are particularly unfortunate in 
Delhi In havlDg the streets overrun by tht' .Delhi thela. This vehicle 
is a low rakish looking craft with flat boards as a flooring-no Side 
piece-and wheels varying in diameter from 18 to 30 inches. The 
front wheels are much smaller than the back wheels so as to enable It to 
turn in its own length-a necessity ",hich will be recognised when 
we consider the narrow streets mto which thelas penetrate-and the 
carriage Itself is a low one, so the cartmen are thereby saved the 
trouble of lifting loads to a height. 

You who are englDeers know what an average road in an 
average provincial muniCIpalIty is like You know that 90% of 
them are not real roads; they are just tracks whICh have been c;ver
ed with the maximum silting and surface dressing which local 
finances have been able to permit, and that maximum represents a 
mileage sum at which a District Engineer in England would scoff. 
The travellers who VISit this land in the cold weather cannot realise 
how cheaply our roads are made and what abominable misuse they 
receive. In the circumstances it IS not surprising that our roads 
soon crumble away under an assault, which even the best roads could 
not stand. The upshot of the whole matter is that we must either 
spend vast sums on road making, and even then we must relegate carts 
of the thela tribe to the kutcha Side tracks, or we must take measures 
to compel the people to build carts With larger wheels and broader 
tyres. 

The position is that the expert municipal engmeers have shown 
us the damage done to roads. the Health Officers have explained to 
us the insanitary nuisance of dust, so it is up to the administrators to 
prevent the damage to the roads. 

It may interest you to know the steps which I have taken In 
Delhi to bring about this latter object. It was obvious that we could 
not pass any bye legislation which would prevent the thelas from 
plying, for such would have dislocated trade at once. We have had 
to move slowly, so a wrinkle has been uLken out of Mr. Lloyd George's 
book, and a beginning has been made by introducing a graduated 
tax. The ordinary wheel tax in Delhi IS 4 annas per wheel per 
month, that is Re. 12 per annum for a thela; under the new scale 
thelas with tyres 3f inches width and Over pay that ordinary tax but 
the tax is graduated so that those with tyres which are less'than 
2 inches in ~idth will pay Rs. 45. And further, there is a surtax of 
Re. 5 per annum for every thela which has any wheel less than 
30 inches in diameter. 

It is early yet to say what the result will be. Of course the 
first result was a general strike whICh lasted only 3 days. We de~ided 
to treat the men leniently, and so let them olfat half rates (over Rs.12) 
for one year, but they clearly understand that this is but a temporary 
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remission. From rel?orts that I have recei\"ed I gather that the 
wheelwrights are makmg broaderalld bigger wheels and I feel sure that 
the owners of these vehicles wIll soon realise that it is better to pay 
more for their thela, for a stronger and more lasting thela, than to pay 
an equal sum to the wh,eelwright and municipality combined for a 
small and weaker thela. 

If broad tyred carts can be introduced the expenses of the 
municipality in road repairs will probably not be actually reduced, 
but the roads and great lengths of them will be kept in much better 
order. I cannot confidently advise all mUDlclpahtles which suffer 
from the presence of an undesirable type of cart tackling the question 
throu~h the medium of taxation, but I am inclined to think that 
salvation hes in that direction." 

MR. SALKIBl.D.-" I have little to say In addition to what I have 
already stated. Major Beadou's remarks are very valuable as he has 
made a thorough study of the subject. I should like, however, at the 
final meeting of the Conference to put forward a resolution dealing 
with this matter We all know that there is practically no publIc 
opmion III India, but I should like this subject to be brought forward 
if only on the side of cruelty to animals. I am so convmced of the 
terrible cruelty that is inflicted on draught animals, that I thillk with 
the strong Hmdu societies in existence, it should not be a difficult 
matter to raise public opinion against the continuation of such cruelties, 
though we may fail to do so on the ground of damage that is done 
to the roads by unsuitable types of vehicles." 
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EVENING LANTERN LECTURES. 

A'r 9-30 P.M. at the Medical College, popular Lantern Lectures 
were dehvered by Major R. McCamson and Major S. R. Christophers, 
r.M.S. 

"GOITRE AND CRETINISM." 

BY 

MAIOR R. MCCABRIBON. II D., I.M.8. 

IN introducing his subject the lecturer said .-" I venture to think 
that few of you w1l1 reahze to what an enormous amount o£ physlcal 
and mental degeneratlOn goitre gives nse, but when I tell you that 
between 3'S per cent. of the chIldren of goitrous mothers are physicd and 
mental defects, and that at the present bme there can be httle less 
than 3-4 mIllions of the women of this country sUfl'ering from the 
disease, you Will understand the extreme importance of a full and 
complete knowledge of th18 malady. 

Many of you must have seen in the Hills in Inwa, and in vanous 
parts of Europe, those dwarfs-bloated, deaf, dumb and mentally 
degraded-to whom the old Swiss term of reproach "Cretin" has 
been applied-these are the ofl'sprmg of parents who are sufl'erers 
from gOltre. In the same regions you may hav.e observed others 
who, though not dwarfed m body, are mentally deficient, ldiots, deaf
mlltes, or paralytlcs, upon these also the toxic agent of gOItre has :im
pressed lts degrawng brand. There are few maladies whlCh so steal
thlly and relentlessly afflict the human race, and which lmpose npon 
hundreds of thousands of the chlldren of thls land all existence 
worse than that of the beasts of the field. Those of us who have 
seen the cretin, paralysed and helpless, its body, It may be covered 
with scars of wounds and burns it has been powerless to avoid, lts 
only voice the inarticulate cry of the stricken animal, must be stlffiU
lated to exercise the fullest powers of our intellect and of our art in 
the alleviation of a malady so pitiful. It is one of the greatest 
triumphs of modern mewcme that we can reheve and often cure 
such sufl'erers, and it is my great hope that soon we may attain to 
knowledge sufficlent to enable the eradication of a d18ease which 
carries In. its tram such a load of affliction. 

But though within recent years the sum total of our knowledge 
has increased a hundred-fold, yet progress 18 slow, and there is still 
much to be done-stlll much which we understand but imperfectly. 
. ~ Now the tlme at my disposal is so brief, and there lS so much that I 
would Wish you to see, that I propose to do very httle talking and to 
show you as many lantern slides as possible m the hope that thereby I 
may the better impress upon you the more lmportant points connected 
With the causation, spread, cure, prevention and consequences of this 
inSidious scourge!' 

Upwards of seventy excellent lantern shdes were thrown on the 
screen, very fully lllustrating the disease in aUlts aspects. Goitre in 
rats, guinea-pigs and fish, both naturally and artificially produced, was 
also brieRy described, the author referring to hlS own researches on the 
subject. 
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In conclusion the lecturer said :_U I fear that in my endeavour 
to impress upon you the main points of our knowledge of these curious 
maladies I may have somewhat overstepped the time allotted to me. 
But if J have succeeded in interesting you, I feel sure that you Will pardon 
my desire to diffuse through you such limited knowledge of these diseases, 
as I have a.cquired by their study during the past 11 years. Many of 
you may have opportunities to educate and to instruct the ignorant 
in the best means at present known to us of avoiding these diseases, 
and if by your influence you can introduce into gOItrous villages im
provements in personal hygiene, better systems of sanitation, better 
conservancy and better water-supplies, you Will go far to prevent the 
spread of those diseases of want, dirt, and degradation, which are a 
blot upon our civilization" 

"MALARIA .. 

BY 

MAJOR S R CHRISTOPHERS, U.D., 1 U 8. 

After a brief mention of some of the landmarks in the history of 
malaria the lecturer demonstrated by means of coloured drawings and 
photographs the characters and hle-historyof the malaria ,Parasite m,Dlan 
and in it/! cycle of development in the mosquito. ThIS was followed 
by a description of the mosquito, of " anopheles" and " culex" and 
of the stages in the life-history of mosqUItoes; almost every point in this 
section of the lecture, even to the emergence of the adult mosquito from 
the nymphal skin, bemg Illustrated by excellent photographs of the 
highly maglllfied liVIng insects. Photographs of the more important 
Indian anopheles and the kind of breedmg places they favoured were 
then shewn, as also pools, etc., which, though apparently excellently 
adapted for breeding purposes. were, possibly as a result of natural 
enemies, free from anopheles. Photographic illustrations were then gIven 
of a number of the natural enemies of mosquitoes, specially interesting 
ones being an aquatic web-spinning Insect and a small fly (culicoides) 
which in its turn sucks the blood of anopheles. In connection With the 
effect of vegetation on malaria was shewn a pool covered with azolla, a 
plant quite common in India, but which it was at one time suggested 
should be introduced for antI-malarial purposes from Africa. 

In the latter part of the lecture Major Christophers, after explaining 
that recent research on malaria was now in the mam directed to the 
elucidation of the epidemiological laws governing the distrIbution and 
prevalence of the msease, gave a brief description of some of the more 
modern ideas regarmng malarIa, emphasizing such now well recognised 
laws as those of "admtxture of susceptibles and parasite carriers," 
and "non-immune immIgration," and showed how outbreaks of 
malaria connected with engineermg work and especially with exca
vation, could now be explained and regarded as due to the action of 
various vicious cycles concerned not only with the parasite and the 
mosquito, but with the conmtlOn of man hImself. The lecture concluded 
with the proJectIon on the screen of living specimens Illustrating 
the chief stages in the life-history of " ('ulex " and " anopheles." 

Both lectures were closely followed throughout by a large and 
-interested audience. 

During the interval and after the lecturee the President, the 
Hon'ble SIr Harcourt Butler, was "At Home" to delegates and visi
tors. 
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THIRD DAY, WEDNESDAY, 21sT JANUARY. 

FULL CONFERENCE 

THE HONOURABLE SURGEON-GENERAL Sm PARDEY LUKIS, K.C.S.I., 
K.H.S., I.M.S , PRESIDING, dehvered the following address :-

GENTLEMEN, 

To-day we adopt a procedure whIch dIffers from that at the last 
two Conierences m one Important particular. We no longer separate 
the dehberations of the General Malarial COmmIttee from those of the 
Sarotary Conference. The need for such separation no longer eXISts, 
the malaria committee being now a sub-committee working under the 
ScientIfic Advisory Board of the Indian Research Fund Association. 
To-day therefore I shall not confine my remarks to malarIa and kindred 
subjects: I shall deal WIth a larger field and refer briefly to actIvitIes 
in various departments of medIcal research both in India and other 
countnes. It must, however, be clearly understood that what I have 
just said must not be mterpreted as meaning that the Government of 
India is paymg, or intends to pay, less attentIon than In former years 
to the preventIon and IDltlgatlon of malana. On the contrary, it is 
clearly recogrosed that from the point of view of mortality and il1-health, 
malarIa must be adInitted to be the greatest of all the scourges of India. 
That malarIa has not been neglected is eVIdenced by the important 
statement made on Monday by SIr Harcourt Butler m hIS pre!udentlal 
address and by the number of medIcal and engrneermg papers, dIrectly 
or indIrectly concerned WIth the preventIOn /lond IDltigatlon of thIS 
dIsease, that have been presented for the consideratIOn of the Conierence. 
It 18 not necessary for me to co=ent on the contributIons relating to 
methods of SlIt disposal whIch have grven rise to such interestmg dIscus
SIOns. The subject is one more for the engmeer than the pathologlBt, 
but its importance 18 very great from the pomt of VIew of malariology. 

Before \ proceedIng to the diSCUSSIOn of the various problems in 
connection WIth malarIa, I must say a few words concerrong our new 
"IndIan Journal of Medical Research," the appearance of whICh !foresha
dowed in my address at Madras. Three numbers of thls Journal have 
now appeared and I think you WIll all agree that we have no reason to 
be ashamed eIther of Its hterary contents or of the style m whIch It has 
been produced, and I feel sure that you WIll all jom WIth. me m expressing 
to Major Robert~on and Captam Norman White our sense of the debt 
of gratItude we owe them for the enormous amount of tIme and labour 
they have devoted to making the Journal a success. It is at present 
VIgorous and flourIshing, and I take this opportumty of thankmg those 
contrIbutors who have helped to make it wnat it is. But, gentlemen, 
take warning by the untimely demise of the ill-fated 'Paludum' and 
do not allow our new venture to be starved for want of hterary support. 
Do not be afraid of over-feeding it. Remember, moreover, that short 
notes on original work are just as welcome as longer articles. Suitable 
contrIbutions will not be refused and we are prepared, should necessity 
arise, to issue it more than four tImes a year. I terminated my last 
address WIth an appeal to all the delegates, official and non-official, to 
band themselves together in order that we might show the world what 
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the medical profession in India is doing for the benefit of humanity. 
This appeal I am conVInced dld not fall upon deaf ears and I merely 
WISh to remind you now that the Journal is a means to this end. 

Sir Harcourt Butler has told you that the scheme for antI-malarial 
measures m Meerut is stIll under consIderation. I am s01'o/ that for 
this reason I cannot lay before you to-day Major Graham's mteresting 
and valuable report of a malana survey of Meerut mumCIpahtr m 19U. 
One of the most interestmg points connected with malaria In Meerut 
is the complete change that has occurred In the local InCIdence of that 
dISease between 1878 and 1911. So far back as 1870 the malarIal 
conditIOns of Meerut, which we are told had formerly been a healthy 
statIOn, had become so grave that the questIon of haVIng to abandon 
it as a cantonment was freely dIScussed. The monthly mortahty sheets 
show that these conditIons contmued up tIll the qUInquenmum 1878-
1882 and that thereafter there was a qUICk but steady dechne, tIll latterly 
the typical autumnal rIse of mortahty has been practically non-eXIstent. 
From our present knowledge of malana, and In the absence of any other 
plaUSIble explanatIOn, we are forced to gIve the credlt for this vast 
Improvement in health to the broad dralllage operatIOns undertaken 
between the years 1875 and 1879, and it may be stated roughly that, 
for all. expendlture of Rs. 1,50,000, certain permanent changes have 
resulted, owmg to whIch not only has the neceSSIty of abandonmg the 
cantonment been aVOIded, but there has occurred m the two decenma 
1888-1897 and 1898-1907 a saVIng of approXImately 9,000 hves durIng 
the months of September, October and November alone, together WIth 
a correspondlng decrease m SIckness and consequent economic gain. 

These results are espeCIa.lly gratIfyIng at the present time as In
dIrectly they JustIfy the method of practICal malarIa surveys which 
MaJor Roberston mtroduced m hIS reports on malana in Nagma and 
Saharanpur In 1909. At that tIme the generally accepted opInion m 
Indla was that m this country any antI-malarIal measures based on 
mosquito-reductIon must be doomed to faIlure as they necessItated 
a thoroughness in abolIshIng all collections of water wmch for financial 
and other reasons placed them outSIde the bounds of practIcal POhtICS. 
Robertson, too, regarded thIS as a counsel of perfection, and after study
ing the habits of the malana-carrymg mosqUItoes he arrived at the 
conclUSIOn that It mIght be pOSSIble In practlCe to neglect the lcss Im
portant and more temporary sources of danger and yet attam a ConsI
derable degree of success, If careful prehmmary surveys were made to 
find out definItely and accuratply the chief danger POlllts. These might 
then be dealt With thoroughly m ways whIch would be mdependent of any 
help or co-operatIOn on the part of the general pUbhe. WIth such a 
scheme It seemed reasonable to expect that, even If complete abolItion 
of the dIsease were ImpractICable, a marked and permanent decrease 
in malarIal prevalence mIght be attamed at a moderate cost. It was 
on these lmes that he surveyed and drew lip hIS reports on Nagina. and 
Saharanpur. HIS recommendations were accepted by Government, 
funds were allotted and the work has been started. In both places 
the schemes rest on a. theoretIcal baSIS and can only be regarded as expe
rIments, the results of whlCh cannot be determined for some years. 
The confirmation, afforded by these Meerut statIstICS, of the soundness 
of the method introduced by JUa]or Robertson IS, therefore, very import
ant and comes at a most opportune time. 

The first paper on the subject of malaria to which I WISh to allude 
is the contrIbution relatmg to the incidence of enlarged spleen among 
school-children in London for which we have to thank SIr Ronald Ross 
and MajOrs Chnstophers and Perry. Its chief mterest and importance 
is in VIew of the fact that an estimation of the spleen-index 01 chIldren 
is the most readlly applIcable measure we possess for measuring the 
intenBlty of malarIa in a gIven localIty. We can now continue to use 
this method of measurmg malaria. with increased cOnfidence in its value 
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and fewer doubts as to its vahdIty, except perhaps in dIstricts where 
kala-azar IS prevalent 

I now turn to a questIon of very great Importance, and one upon 
wluch there IS extreme dIverSIty of opmIOn-I allude to Jungle clearmg. 
You Will remember that I told you last year that the IndIan Research 
Fund proposed to allot to Bengal a consIderable sum of money for the 
purpose of carrymg out an extenSlve experrment of Jungle clearrng m 
the vICmrty of mhabIted areas. I regret extremely that there has been 
conSIderable delay m startmg thIS experIment, OWing to the fact that the 
Provmcial MalarIal Commrttee of Bengal do not conSIder that the 
eVIdence put forward by us of the connectIon between Jungle and 
malarIa has borne the test of further mvestigatIOn They state that 
the only parallel to the Malay experIments that could eXIst m Bengal 
IS the clearmg of vrrgm Jungle such as IS now gOlllg on III the Sunder
bunds, wluch IS not a malarIOUS regIon. They are moreover 01 opmron 
that extenSIve Jungle clearmg m Bengal VIllages 18 ImpractIcable. It 
appears to me that tlus deCISIOn IS due to a mrsapprehen
SIOn of the mtentIOns of the ScientIfic AdVIsory Board The Pro
VInCIal Committee, actmg upon the reports of Major ]!ry and Dr. Bentley, 
take the term " Jungle " to mean all vegetatIon, mcludmg frUIt trees 
and bamboos. I need hardly say that we never llltended any such 
wholesale destructIOn of valuable property; all we aImed at was the 
eradIcatIon of rank undergrowth and scrub and useless trees. The 
condItIon of affaIrS round a Bengal VIllage was ably descrrbed by Bucha
nan one hundred years ago as quoted by Bentley lumself m the Novem
ber number of the Indmn Medwal Rewrd He says: "The great 
varIety of lofty flower and frUIt-bearmg trees and the luxuriant bamboos 
by wluch the cottages are shaded would render theIr SItuatIon delightful, 
dId not rank weeds and bushes, wluch shoot up With mcreasmg VIgour 
in every corner that IS not m constant cultivatIon, prevent all CIrCU
latIOn of aIr, preserve a constant damp noisome vapour and harbour 
a great varIety of loathsome and perniCIOUS arumals" This is the 
condItIon we want to remedy. Dr. Bentley, ill the last paragraph of 
hiS able paper' On the reactIon of mosqUItoes to artIfiCIal lIght,' 
alludes to the generally accepted theory that a screen of trees IS bene
fiCIal as a protection against malarIa and mosqUItoes. The questIOn 
here, however, is not one of a screen of trees, It concerns the eradicatIon 
of scrub or undergrowth. We have moreover ill Major MarJonbanks' 
suggestive paper on ' MalarIa m the Island of Salsette' strIkIng eVidence 
of the deleterious effect of jungle around the Village sIte. He shows 
that It IS pOSSIble to map out a serres of ' isosplens' ; that the most 
malarious VIllages are those at the foot of the hIlls where the Jungle 18 

densest and that the malarIal endemrclty steadIly decreases as you go 
farther and farther from the Jungle belt To explain this, he advances 
the very plaUSIble theory that the scrub and Jungl.e afford shelter and 
humidity to the female mosqUIto, thus enabhng her to lIve on into the 
dry season and mcreasmg the perIod of her mfectIvlty towards man. 
Major O'Gorman I,alor too III lus recently pubhshed report on 
'Malaria m the Katha distrICt' advocates as a measure of practICal 
utIlity the cutting down and burumg of all scrub Jungle twice yearly 
in and for a radIus of one rule around every malana-strlcken centre 
of population. 

Here then you have two entirely divergent views-a further proof, 
if any were wantmg, of the ImpOSSIbIlIty of framrng a general sarutary 
pohcy for all IndIa. I trust therefore that this important questI?n 
WIll be fully discussed in order that we may arrIve at some definIte 
conclUSion and then, if the Bengal Malarial Commrttee stIll couslder 
that Jungle clearmg IS lllipracticable, we might suggest that It be carrIed 
out eIther in the Island of Salsett.e or III some selected distrlCt of 
Burma or Madras, and that the Bengal Commrttee be asked to suggest 
some other anti-malarial experiment whIch is sUIt,able to then PrOVInce. 
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Another matter upon which we requlre further information, and 
which formed the subject of one of our resolutions last year, is as regards 
the precise conwtlons under wruch wet cultivation is, or 18 not, hkely 
to be harmful from the pomt of Vlew of malaria. So far, with the eX
ception of a brief allusion in Major MarJorlbanks' paper, no reports on 
this subject have reached us, though we trust that Captain Hodson, 
who is now on special malarial duty In Madras, may have something 
to tell us next year. 

l Will now pass on to a report on certaIn l1llportant observatlOns 
which has been pubhshed by Wade-Brown in the Journal of Expen
mental Merucme for July last. In th18 artICle the author, aiter referrmg 
to rus previous experimental work on hrematln intOXICation m the rabbit, 
produces eVldence to prove that the anremia, the hremogiobinoomia, 
the high percentage oflarge mononuclearleucocytes, the destruction of 
platelets and the tendency to hremorrhage m malaria are all influenced 
by the malarial pigment" hoomatm." He giveSlt as his opinion that 
hoomatin is probably the hitherto unknown ClIculating toxin to which 
malanal anremia has been attnbuted, and he pomts out that the 
hoomogiobm, converted to hoomatm by the malarial paraSite, 18 not 
readily available for the regeneration of the red cells, and the blood 
is thus rapidly depleted of hremoglobm and Iron. In a later 
report Wade-Brown deals with the renal comphcatlOns m hoomatm 
mtoXlcatlOn, but hl8 investigations throw no hght on the problem of 
hoomogiobmurla. 

This bnngs me to the subject of blackwater fever about which 
there is still considerable diversity of opinIon. All the most recent 
work appears to endorse the opllllon that Without malaria there 18 no 
blackwater fever; but it is still by no means certaIn that they stand 
towards one another in the relatIOn of cause and effect. Last year I 
referred to Le18hman's cell inclUSIOns and the suggestIOn that they might 
be of the nature of Chlamydozoa. Notwithstanrung the fact that 
Bailour and most other observers are disposed to doubt the parasitIC 
nature of these inclUSions or that they play any part in the causatIOn 
of blackwater fever, LelShman still mclmes to hl8 ongmal Vlew. In 
a recent article on the etIOlogy of blackwater fever he discusses the 
usually accepted hypotheses as to its causation and adlnits that there 
IS at present no actual proof of the eXlstence of a speCific vrrus. He 
argues, however, that the chlamydozoal hypothes18 is not inconsistent 
With well-estabhshed pomts. Thus the associatIOn of blackwater fever 
with malaria is comprehensible if it is assumed that the chlamydozoal 
virus is transmitted eIther by mosquitoes or by some different msect 
whose geographical wstrrbutlOn is slIDllar, and he P9mts out that 
mosqUitoes transmit at least four dlSeases, two of wruch (yellow fever 
and dengue) are due to filter-passmg VlIuses He urges, moreover, 
that neither the immunity of natives m endelDlc areas nor the fact 
that l1llmuruty to malana appears to go hand m hand With that of 
blackwater fever can be regarded as bemg mcous18tent with the new 
hypothesIs, whereas, on the other hand, the well-known drscrepanCles 
In the geograprucal distnbution of the two ruseases may be explamed 
by assummg that some lUSect, resemblmg the mosquito m Its hie 
habits, transIDlts the specIDc virus and that, In those mteusely 
malanous regions in which blackwater fever does not occur, this 
insect may be eIther less numerous or not so widely distributed. ~ 
concluslOn he suggests another possible connectIOn between malaria 
and blacl..-water fever, namely, the pOSSibility of the malarial parasite 
being itself subject to disease. Another theory worth remembering 
is a BuggestIOn put forward by Balfour that blackwater fever u;wy be 
caused by the inJection of a mghly virulent hremolySlU by Bome lnSect. 

Tuniing to the subject of the SrnrockCBtoses, I must call your atten
~on to Major Bisset's paper on " Relapsmg fever in the }'[eeru~ district," 
m which he confirms Mackie's original discovery that P. 1Je8t~mentorum 
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is the carrier 01 the dIsease and also Nicolle's observation that relapsing 
fever 18 transmltted by the accidental crushmg of the hce durmg scratch
mg, the mere bite bemg mnocuous. He 18 however mclmed to the behef 
that infectIOn is transmltted, not so much as the result of actual scratch
Ing, but that It IS due to the 'prevalent habit of lullmg a louse by crushing 
It between the finger nails As regards preventive measures, he pOInts 
out that there must be an active crusade agamst hce and that the present 
method of lollmg them must be dlScouraged. The importance of 
the crusade agamst lice IS emphasised by Major McKechme's report 
on his mvestlgatlOn mto a mystenous fever occurrmg at Bhim Tal 
ThIS fever he beheves to be true typhus, the carner of willch NIColle 
suspects to be Pedwulus 'Vestmlentorum, though Patton, Husband and 
McWalters mcrlmmate O~mex lectulanus, at any rate so far as Indian 
Jails are concerned. Captam Brown, who has also mvestlgated relaps
mg fever m the Meerut dIstnct, confirlllS Bisset's findIngs both as 
regards hce and the ease With whICh they may be lulled by the exposure 
of clothes and beddmg to dlrect sunhght He suggests, however, that 
the posslblhty of conveyance of mfectlOn by Bragada 'P~cta, one of the 
harvest bugs, 18 deserVUlg of mvestlgatlon. It 18 obVIOUS that we must 
not regard P. 'Vest~mentorum as the only carner of spmllar fevers m 
IndIa. Last year I mentioned an outbreak of an abnormal type of 
relapsmg fever m Quetta whICh Browse considered to be transmltted 
by Argas 'Per8~cu8. Smce then Jukes has reported cases of spmllarfever 
occurrmg m the Darjeelmg dlstnct, m whIch the temperature IS Irregular 
and shows no resemblance to that of relapsmg fever In all these cases 
Jaundlce was a marked symptom and there was a high rate of mortahty. 
Jukes is inclmed to regard the fever as hItherto undescnbed, but m 
my opinIOn It is IdentICal With the bihary remlttent fever of Vandyke 
Carter. ThIS, however, is merely an academlc question the Important 
pomt Is·that hce and bugs from the mfected houses were dlssected and 
m no mstance were spirochretes fQund m these msects 

In this connectIOn I must mentIOn that during the past three or four 
years a pecuhar fever, accompamed by JaundIce, has been noticed m the 
Andaman Islands The Jaundice, whIch appears on the thrrd or fourth 
day, IS often intense and ill severe cases there are petechIal hremorrhages, 
bleedIng from the gums and delIrIUm. The mortahty 18 40 per cent. 
HItherto thIS fever has been regarded as malanal, but no malarial para
Sites are found m the blood, and treatment by qumme IS of no avail. 
Major Woolley thInks thIS fever may be classed as a separate entity. I 
suggest that It may possibly be spmllar. 

Our knowledge of kala-azar has not advanced to any great extent 
durmg the )ear, but you have before you an Important communicatIOn 
from Rogers, dealmg With measures taken to stamp out the dlSease m 
Assam An mterestmg paper on the Medlterranean vanety of the 
dIsease by Laveran and Nlcolle was read m the TroplCalMedIcme sectIOn 
at the recent InternstlOnal MedIcal Congress. In thIS paper the authors 
mamtam that the differences fonnerly mvoked as eXlstmg between the 
Medlterranean and Indlan forms of the dlSease tend more and more to 
dIsappear and that m all probablhty the Identity of the two Wlll soon be 
establIshed. In support of thIS VIew they instance the recent work of 
Row at Bombay, the successful InOculatIOn of a dog by Donovan at 
Madras,and the fact that the alleged difference as regards the age mCldence 
IS now known to be non-eXistent. We must adImt that the dIfferences 
formerly msisted upon are rapidly dIsappearing. Row has proved that 
we cannot rely upon the cultura.l dIfferences m the behaVlour of the 
two types of parasites, and Mackie's report on • Kala-Azar in Assam' 
brings out the mteresting fact that 50 per cent. of the cases occur between 
the ages of 6 and 10, and 81 per cent. during the first fifteen years of life. 
But when we come to the question of the dog as a reservoir of infectIOn, 
dIfficultIes at once anse. It 18 true that Patton has confirmed Dono
van's results and has successfully inoculated dogs, 80 that we can no 
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longer regard them as immune. On the other hand, between November 
6th, 1912. and May 16th, 1913, acting on the suggestion made by me at 
the last Conference, he has exammed both the spleen and bone man-ow 
of 1,321 dogs destroyed In the lethal chamber at Madras, and m no case 
was a dog found to be naturally Infected With Leishmama. It 18 eVI
dent, therefore, that, In the endenuc centres of kala.azar In IndIa, dogs 
are not Infected as they are on the Mediterranean httoral. We have 
moreover, the evidence of Mackie that the maIn pomt of epldenuologl~ 
cal Interest In the dIsease 18 Its dependence upon close personal contact. 

I must now say a few words on the subject of antl-stegomYIl~ cam
palgns. The President has told you that durIng the last year Major 
James has been carrymg out an active and successful anti-stegomYia 
campaIgn In Colombo, and we had hoped that he would have gIVen us a 
paper on the subject. H18 unfortunate Illness has prevented rum from 
domg so, but I have certam InformatIon on the subject wruch may be of 
Interest. I understand that the campaIgn was carned out In the heart 
of the bUSiness sectIOn of the city wruch was only separated by the width 
of several streets from.slnular sectIOns m which no operatIOns were under
taken. I am told, moreover, that the operations were incomplete owmg 
to the fact that It was impossible to deal WIth certaln Important breedmg 
places such as roof gutters and water-storage cisterns. Notwithstanding 
these drawbacks, ill the course of' SIX Investigations made at mtervals 
of five days, It was pOSSible to reduce the potential breeding places by 
60 per cent. and the actual breedIng places were reduced from 275 to 4. 
Moreover, a seIles of test breedmg expenments showed that, whereas 
before the campaign was undertaken tills sectlOn of the city contamed 
more stegomYia than any other portIOn, after the operatIOns were com
pleted, the percentage of pots placed Within the area whIch became In
fected was 12 1, whereas It was 17'1 m pots placed outside It. These are 
very promlBmg results and. ,show what we may hope to attain when 
we have a constant water-supply m our seaports and the power to deal 
WIth roof gutters, water CiSterns, storage tanks, etc. 

I now turn to what IS bemg done ill India. The Government of 
Bengal has recently had under conSIderatIon Major McGilchrlst's report 
on the prevalence of stegomYia m Calcutta, together With a note on the 
same by the Samtary Comnussioner of Bengal, m wruch he advocates 
the prosecutIOn of a systematIc investigatIOn of , the stegomYia problem 
in typICal areas of Calcutta. The Govemor m CouncIl IS prepared to 
accept these suggestions and proposes to ask the Samtary Commis
sioner to draw up a sUltable scheme. In the hght, moreover, of the con
clUSIOns arrived at m the recent investIgatIOns, the necessity of securmg 
throughout the twenty-four hours a high pressure servwe from the new 
reservOlr at Talla 18 bemg Impressed upon the CorporatIOn, and the ques
tion of the control of reservOITS, cisterns, etc., IS under conSIderatIon in 
connectIOn with the amendment of the Calcutta Municipal Act, No. III 
of 1899. In tills connectIOn the condItIOns prevallmg at Cruttagong WIll 
also be the subJect of mvestlgatIOn, and the qUestIon of the improvement 
of the water-supply of trus port 18 engaging the attentIOn of the Local 
Government. 

The next POInt I must mention is that of the relatIOnship of Stego
myia scutellar~s to yellow fever. Is it or 18 It not a carrier, and, If not, 
is there anything III the suggestion that S. scuteUaru, by dIlVIng out the 
alhed speCies S fasciata, may protect a given locahty from InfectIOn 1 
To settle these pomts it was oIlginally suggested that eggs of S. scutellans 
should be sent to West AfrIca, but ObJeCtIOns were raISed to this proposal. 
I am glad to be able to tell you, therefore, that I have recently recelved a 
letter from Dr. S. T Darhng, the Director of the Board of Health Labor
atory at Ancon, asking me to send hIm eggs and that I have made arrange
ments to comply With ills request. H18 report on the carrier question wl.ll 
be awaIted Wlth'mterest, but Indian experience teaches us that there 18 

httle hkehhood that S. s£:Ute1laris will ever drive out S. fasCl(J/Q,. The 
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two species hve sIde by side in perfect amity but they difier widely in their 
habIts. S. scutellar1,S prefers rural to urban Me and IS usually found in 
or near gardens. In fact, as McGllchrlSt pomts out, It IS a tree-lovmg 
mosqUlto and lS often found breedmg hundreds of yards from inhabIted 
houses, whereas S. jascw;ta never breeds more than twenty yards away. 
S /asC'bata, moreover, has a. predilectlOn for human blood, willlst S. 
scutellar~s lS mdlfierent whether It obtams ItS feed of blood from man 
or from other a=als. 

Wlulst in London last srunmer I was consulted on various points by 
the West AfrIcan Yellow Fever Commission. They consideIlt deSIrable 
that, m Vlew of the possIble advent of yellow fever, we should make an 
investigatlOn mto the etlOlogy of the fevers of short duratlOn, much on 
the lmes suggested m my address at Madras. They also requITe certam 
chUlcalinformatlOn as regards the assoClatlOn of jaundice, slow pulse, 
and albrunmurla With these dlBeases. We are already carrymg out Isolat
ed mvestigatlOns on these pomts, but we now propose to depute a whole
tIme officer for this speClal Inqurry as part of our research progranline 
for the commg year, and we hope that we shall be able to secure the ser
Vlces of Major McCa.rnson, With whose work on three-day fever you are 
all acquamted. 

As regards the carner in these cases, I note that Legendre has 
suggested that possIbly S. jasC'bata, and not O. fat~gans, may be the most 
Important carner In dengue. ThlB IS In accord WIth the observatlOns 
made last year by Major Lalor as regards the carner of seven-day fever 
In Rangoon. 

We now come to the subject of water-born,e dlBeases. Major 
Grieg has contInued hlB researches Into cholera and can be congratulated 
on some valuable results. Ills papers have been published in the Jour
nal and I WlSh to draw your attentlOn to two of them whlCh deal WIth 
orIginal research carrIed out subsequent to our last Congress. The paper 
In the October number on ' The precipitatlOn of bactenal protem' shows 
that tills method Will be of asslStance as a supplement to other tests 
in the dlfierentiation of cholera from cholera-hke VlbrlOs. The report 
In the January number on' The hfe of the cholera vibno outSIde the hu
man body' IS now before the Conference for dlBcusslOn. All Gneg's 
observatlOns demonstrate the Importance of the human factor, and 
teach us that, as In the case of enterIC fever, we can no longer regard 
cholera merely as a water-borne disease, willb ills successful cultivatlOn 
of the cholera VIbrIO from the lung shows us that the disease lS a true 
septICaemIa. 

You have doubtless heard that It was the mtentlOn of the Interna
tional Bureau of PublIc Health of ParlS to send a Cholera CO=lSsion 
to India ~o study varIOUS POInts m connectlOn with the epIdemIology 
and treatment of that dlBease. I had two mtervlews m London With SIT 
Benjamin Franklm and Dr. Amand Ruffer, when I pomted out to them 
that practically all the POInts covered by theIT terms of reference were now 
under mvestigatlOn, and that the Government of India was prepared 
to place another officer on speCIal duty to test the effects of the vanous 
antI-cholera sera. It has been deCIded therefore to postpone the visIt 
of the CommisslOn untIl next wmter. 1£ our InVestIgatIons proceed as 
satisfactorily as they have begun, I thlnk It pOSSIble that by then there 
WIll be little left to discover 

CaptaIn Cunnmgham ha~ot yet submItted any report on his dy
sentery InVestigatlOns so that thlB subject cannot be dlBcussed, but an 
excellent paper by Rogers in the October number of the Journal on 
• The bacterICIdal actIon of orgamc sIlver salts and other antiseptics on 
t.he dysentery baCIllus' lS deserving of attentlOn 

An excellent example of the dangers of flllCal pollution of water is 
afforded by the results of the Investigation into the causation of gOltre 
which has been conducted at the Central Research Institute, Kasauh, by 
Major McCarrison during the past year. These investigations WIll, I 
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trust, result in a marked diminution in the number of cases of goitre 
amongst the pupils of the Lawrence Mihtary Asylum at Sanawar. Ills 
two reports are published in the January number of the Journal and are 
well worth your careful perusal. Under the head of water-borne diseases 
I must mention also the admirable piece of orIgInal work done by Dr: 
Turkhud in connection WIth dracontiasis. 

The President has already alluded to three of the papers on plague. 
No further remarks from me therefore are necessary. I WISh, however 
to call your attentlOn to certain observatlOns of Captam Norman Whl~ 
which, although they are not before the Conference, have an important 
bearing on the problem of rat destructIOn. BrleHy stated, hIS observ
ations were as follows :-In Lucknow dunng the hot weather of 1911 he 
noted the fact that most of the young rats were females and on studying 
the phenomenon closely he found that there had been some adverse 
mfluence at work destroymg adult females. ThIs was certamly not 
plague. The process went on and, to compensate for It, during nearly 
two months only females appeared to be born. ThIS observatIOn raises 
a pomt of conSIderable practIcal Importance in connection with plague 
preventive measures. It has been urged that the most efficacious method 
of dlmmishing the rat populatIOn m a given area IS to catch rats, hberate 
the males and destroy the females, and it IS said that by so doing, breed
ing IS markedly dlmmlshed and the young ones that are born are in
creasmgly liable to be eaten by the proportIOnately increased male rats. 
The ease and rapidity with which the balance of the two sexes was re
adJusted in Lucknow mwcates that any such measures of rat destruction 
are not hkely to meet with success, at any rate so far as Mus .,attus is 
concerned: I must also allude to an admlrable pIece of OrIginal work 
brought before the TroplCal section of the InternatIonal Mewcal Congress 
by C. J. Martm, which does not appear to me to have receIved the atten
tlOn it deserves Trus work was undertaken with a vIew to discovermg 
the method by whIch the plague baClllus 18 conveyed from rat to Inan 
by the rat flea. The generally accepted view is that It is conveyed as 
the result of freeal contammatlon of the puncture and not by the actual 
bIte. Martin has shown that this VIew 18 mCOrrect and that as a. ma.tter 
of fact It IS only wseased Heas which convey the infection to man. The 
mechaDlBm by which thIS 18 brought about is as follows :-In a certam 
proportIon of fleas the proventrIculus becomes absolutely occluded by a 
pure culture of plague baCIlli. As a result of this no Huid can enter the 
stomach, and the (llsophagus, which normally is represented by a thin 
red lme, becomes enormously dIstended untll It amves nearly at the 
burstmg pomt. When trus happens, all'the ingested blood, and WIth 
it plague baCIlli, is regurgitated, thus mlectmg the small wound made by 
the bIte of the fiea. Martm suggests that thIS patholOgIcal conwtlOn of 
the mEectious fieas may account for the rapid wsappearance of plague 
when the hot dry weather sets m, and he POIV,ts out that the diseased 
Heas, owing to the fact that they cannot IDlblbe any HUld into theIr 
bowes, are likely to desslCate extremely rapIdly under such conwtiollS, 
leaving only the healthy Heas whIch are mcapable of infectmg human 
bemgs. ThIS, I thmk you WIll agree, throws a very intereB~mg sldeli!\ht 
on the manner m whIch changes of temperature and hUIDlwty may In

Huence the course of an epIdemic; and it IS of special importance in con
nectlOn WIth Major GreIg's observatlOns on the factors influencing the 
hfe of the cholera VIbrio outside the human body. 

I fear, gentlemen, I may have weaned you WIth this long dissertatIon. 
The importance of my subJect and the keen interest whICh r take m all 
branches of medical research must be my excuse. 
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SECTION A 

FIRST SESSION. 

THE HON'BLE SIR PARDEY LUKIs, K C.S.I, K H S., 1M S, PRESIDING 

(a) Mala'fUl,. 

THE PRESIDENT -We Wlll first mtroduce the papers and then have 
a general discusslOn at the end The first paper is by Dr de Mello 
which Captam Norman Whlte Wlll mtroduce. 

CAPTAIN NORMAN WmTE -I had the honour of translatmg thls 
paper by Dr. de Mello It lS one of conslderable interest, though Dr 
de Mello tells us that practICally nothmg so far has been done towards the 
eluc1datlOn of any of the problems of malar1a m Goa, although many 
parts of Goa are extremely malarlOus, more especially the Novas 
Oonqmstas. In the capltal of Portuguese Inwa the speCies of anopheles 
that lS most frequently found is Ny88omysom~a ross~~, A. stephen8~ 
occurs, but 1S rare 

The author descnbes the dlmmution of malana 1n the Velhas Oon
qu~stas and attr1butes 1t to the therapeutlC treatment of malana 
carried out by the Doctors of the "Ecole de Nova Goa." After 
having descrlbed the chnical aspect of malana as seen in the Mlhtary 
Hosp1tal, the author states that malaria is about to rece1ve the speCial 
attentlOn of the Government. that a Malana Bureau 1S to be created 
to study the varlOUS problems connected w1th malana m Portuguese 
Inwa, and that malaria prophylaxis 1S to be earned out m accordance 
w1th the decree of the 14th March, 1913, of wh1ch a translatlOn 1S 
produced. 

Perhaps the most 1nterestmg and valuable part of the paper COns1Sts 
of the recommendatlOns whICh 1t 1S hoped w111 be carned out in Goa 
ln the very near future. They are partiCularly interestmg because 
they seem to be a1med as much against stegomyw as agamst 
anophehnes, and, from the pomt of V1ew of yellow fever, 1t would be 
dlfficult to 1mprove on them. 

The paper has been 1n your hands for some t1me and I do not thmk 
I need say anything more about it by way of introductlOn. 

SIR PARDEY LUKIS ·-The next paper deals with the spleen rate 
of London school children by S1r Ronald Ross, and Majors Christophers 
and Perry, I.M.S., and Wlll be taken as read. 

The folloWlng is a summary of the paper -
The authors, on a questlOn ar1smg out of the examination by one of 

them of the children in Cyprus for enlarged spleen, have examined about 
.300 children in schools in the north of London where any effect due to 
malaria can be absolutely excluded. The speCial object of the enqmry 
was to ascertam in what proportlOn of cases, in a very careful examina
tion, the normal spleen could be detected by palpation. In the children 
examined the spleen was detected in only one per cent., wh1lst a 
maXimum of two per cent. mcluded all doubtful cases. Any error, 
therefore, due- to the normal spleen being found" palpable" and 
being considered as "enlarged" can be neglected in taking spleen 
rates, and any considerable proportion of "Just palpable" spleens 
HlllSt be considered pathological. 
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Incidentally a spleen rate m these children of only olle per cent 
must have been due to causes other than malana. None of the spleens 
found palpable were much enlarged The authors consider that a 
change m consistence, as well as mcrease In Size, IS an Important 
character of an enlarged malanal spleen. 

CAPTAIN C. A. GILL mtroducmg his paper un "The value of the 
parasite rate in the measurement of Malana" sairl the paper itself 
calls for lIttle comment, the chief pomt I deSire to emphasize 
IS the fact that bemgn and sub-tert18n malaria show a marked 
variation m theIr seasonal prevalence. This IS well shown m the 
chart, where it is seen that benign tert18n parasites are most pre
valent in the spring and early summer, wlulst the mahgnant tertian 
paraslte-or, as the Itahans call It, the restivo-autumnal paraslte--Is 
chiefly prevalent in the autumn This observatIOn is of some unportance 
at any rate to those who are engaged m makmg malaria surveys 

It shows that :-
(I) the total parasite-rate IS subject to marked seasonal vari

atIons, 
(2) the relatIve prevalence of the various speCies of parasite WIll 

alter accorwng to the season of the year when the blood 
exammatIon is made 

Fmally It may be noted that the sub-tertian parasite IS chiefly 
prevalent In the autumn-and that thiS IS the period when m the Punjab 
we get periodically those great epIdemiCS whlCh Chrlstophers has called 
fu1nmnant. This subject Will be dealt With fully when a paper, now 
under preparatIOn, on the subject of the mechamsm of fulminant malarIa, 
18 pubbshed. 

CAPTAIN E. C. HODGSON then put m the followmg note on " The 
mternal temperature of the mosqUito," by himself and Captam H. H. 
Kmg. Most people have conSldered the mternal temperature of the 
mosqUito to be that of the atmosphere We consider It to be that of 
the wet bu'lb 01 the hygrO'Yl'teler, and to vary WIth that. 

Takmg the mosquito In its larval eXistence we found that the 
optunUlll temperature for anopheles lay between 6So-7SoF. 

Temperatures above SOoJj". became more and more unsuitable, whIle 
temperatures of 95° to 104°F. were rapidly fatal. 

In nature, durmg the monsoon at Dellu m August, and m Mad
ras in November, we found the surface of pools to vary from 73°F. to 
104°F., the dIfferences bemg due to ilie followmg unportant facts:-

(I) The coolest pools were very small pools lymg amongst 
grass. 

(2) The edge of a poolm the day time is cooler than ilie centre. 
(3) The surface layer 18 often 3° or 4° hotter than the water four 

or five inches down, at mid-day. 
(4) The water lying at the shallow edge, round grass stems, 18 the 

coolest part of a pool 
(5) When the average temperature of pools had rISen to 90° or 

even 100°, fallmg ram both at Dellu and Madras was found 
to be 73° to 77°Jj' durmg the monsoon. 

('n The river at DeThi even after long drought never rose above 
87°F, at mid-day. 

(S) Well water vaned from So°F. to s2°F. 
(9) The sea at Madras m the monsoon was so°F 
(10) Small hoof marks in grass might con tam water gOF. cooler 

than a large pool 6 inches away, particularly dunng hot 
dry weather. 

An anopheles mosquito lays her eggs In that type of pool which 
18 coolest at the tune. 

The struggle for existence rapIdly mcreases above so°F. and temper
atures such as 104°F. are fatal to every Slngle larva in less than 18 
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hours, though tlus IS a temperature at which some pools have been 
found m nature. 

In the Teral m October water varIed from 65°F. to 78°F. on the two 
days we examtned It, and anopheles were breedmg m IDlllions. 

The great destroyer of mosqUIto larval IS Nature and her prmClpal 
means IS raISing the temperature of the water 

Now as regards the adult mosquito, In our oplillon It lIves at the 
temperature of the wet bulb, and Its optlInum temperature is the 
same as that of Its larva, somewhere about 86°F. to 78°F. We have 
been unable to obtam direct records of Its internal temperature; we infer 
it for the following reasons -

(1) The mosquito shows no signs of bemg able to regulate Its 
own temperature On studymg Its anatomy we find It IS a 
mOISt anID1al traversed by innumerable air passages m 
connection with the outsIde aIr PhysicISts inform us 
that this anID1al must, therefore~ lIve at or near the wet 
bulb temperature. 

(2) We consider we have proved that anopheles larval flourish 
best at the temperature 68° to 78°F. and that temperatures 
of lOO°F are very rapidly fatal We consider that It IS 
m the last degree unhkely that the adult should pass Its 
lIfe at a drlierent temperature to its larva, which it would 
have to do If it hved at atmospheriC temperature. 

(3) ExperlIDentally, after saturatmg the atmosphere we found a 
temperature of 68°F was the best for keeping adult mos
qwtoes. Temperatures above this becommg rapidly more 
and more fatal. SaturatIOn IS not mintical to mosquito 
We, qUIte the contrary 

From all thIS and some further mcomplete experiments, we deduce 
that the malarial para.slte while m the mosqUIto hves its sexual cycle at a 
or about the same temperature as the kala-azar parasite which has been 
found to grow In Vitro at 65°F. to 70°F. Taking daily wet bulb figures 
at Delli for twenty years we find those years which suffered most from 
malaria showed more days In which the temperature ranged between 
68°F. to78°F. wet bulb For instance, 1908 showed 90 days, 1906 showed 
68 days, while the average year had only about 48 days m which 
favourable temperatures were found We conSider these to be some 
of the more Important factors in the study of malarIa and we conSider 
that experimental study of msect carrIers should be carried out 
In saturated atmospheres. We bring incomplete results before you as, 
OWing to our present duties, we have very httle time for carrying on 
experimental work. 

MAJOR J. L. MARJORIBANKS, I.M.S., then mtroduced hIS report 
on " CertaIn features of malaria In the Island of Salsette." The follow
ing is a summary .-

Salsette is an ISland on the west coast of India, north of Bombay 
ISland, of about 200 square nllies in area. It IS traversed by a range of 
hills, the highest peaks of which are 1,500 feet, With spurs running west
wards towards the sea. It IS separated on the north and east from the 
mainland by a creek, on the other Side of wluch simIlar ranges of hills 
are to be found. The taluka includes a strIp of the mainland 

The hills are of volcaillc origm, most of the rock being trap. There 
IS a certain amount of sedimentary rock, however, especIally in the 
south. The soil derived from the dISintegration of the trap extends 
from the bases of the hill-scarps down to the sides of the creeks, where It 
gives place to salty alluViunl. There IS a heavy growth of trees and grass 
on the soIl, but not on the alluvium. 

A specially prepared spleen rate map accompanies the report 
Highly marked variations are seen to occur m the intellSity of malarious
ness, the maUl ObVIOUS factor beUlg proxinllty to the lulls. If lines be 
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dlawn connecting places of approxlIuately equal spleen rates, Vi hwh 
mIght be desIgnated Ulo8plens, they would be found to be parallel with 
the hnes of the rulls on the one hand, and with th\l coast hne on the other, 
the ~so8plen8 becommg lower and lower towards the coast. The spleen 
rates on the slopes of the hIlls are always well over 50 per cent., those on 
the flats of the coast are nil. Where hills come rIght down to the sea, 
mtermedlate figures are obtamed 

Other factors appeared to be the presence of trees and grass, the 
combinatIOn of trees and grass espeCially seenllng to favour a hIgh spleen 
rate; the accessibility of Villages to the sea-breezes gives a low spleen 
rate. 

These several factors are obVIOusly Interdependent, thus there IS 
more of trees and grass on the soil of the dramage area of the hills than 
on the salty allUVIUm near the sea, and places Without trees and grass 
are the more accesslble,to the sea-breezes. VIllages on creeks WIth hIli 
ranges on both SIdes do not show the low spleen rates of coast villages 
with h'ills on one Side only. 

Enquiry Into the statIstIcs of the decennium 1901 to 1910 falls to 
show eIther an epidemlC figure for any partICular year, or any progressIve 
Increase In the amount of malarIa. But the presence of hnes of VIllages, 
deserted about a generatIOn ago on account of malarIa, along the slopes 
of hills, clearly shows that at one time the country SIde could not have 
been nearly so malarIOUS as It now is. 

The presence of rICe fields does not appear to Influence the spleen 
rate. Nor does the presence of wells contaming the larvre of notorIOUS 
carrIers, these were abundant In places With no spleen rate at all. 

MAJOR MARJORIBANKS saId -As has already been mentioned to-day, 
the two pomts most clearly brought out by the investIgation m Balsette 
are the relatIOn of the spleen rate to the rulls and also Its relatIOn to a 
combInation of the occurrence of trees and grass. The spleen map IS 
reproduced at the end of the report and the VarIatIons of the spleen 
late dependIng on proxlIDity to the hIlls can be seen at a glance. The 
remarkable relatIOn of the spleen rate to the hIlls IS brought out partICU
larly In the Instances mentIOned at the top of page 22 and In the second 
paragraph on page 23. It IS clearly brought out that, given an absence 
of certam factors, one may have the most notOrIOUS carrIers of malarla 
without any spleen rate at all Thus In Bandra only one cruld In 1901 
had an enlarged spleen, although Myzomyw culm/ames and Myzomyw 
IUlton~ were abundant In the wells. This IS only a few nules from a place 
WIth much the same dIstrIbution of mosqllltoes, which had a spleen rate 
of 80 or 90 per cent 

One very depressmg feature of the eVIdence IS that It shows that 
In Balsette malarIa IS much worse than It used to be a generation or two 
ago, and trus without any change m the physiography of the dIstrIct. 
The only change In these two generatIons has been the buIldmg of the 
two raIlways WhICh connect Bombay with every part of IndIa, and It IS 
a fall deductIOn to make that It is by the raIlways that the Infection has 
orIginally been carried 

I need not say that the Investigation does not claIm to have 
been complete enough to be regarded as a malafla survey. Although 
I have been able to base practical suggestIOns for town-planners 
upon my Investigations, these only conSISt, from a practical point of 
VIew, of spade work, to prepare the way for more detaIled and localISed 
InvestIgatIOns These, I hope, WIll be taken up eIther by the pathololPcal 
department of the Grant Medical College or by the Bombay Bacteflolo
gical Laboratory, both of which mstItutIOUS are close to the area in 
question. 
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CAPTAIN J. H. HORNE mtroduced hI5 paper" Malana in Wynaad " 
The followmg IS a su=ary -
\ The Wynaad IS a hIlly plateau to the south-west of the NIlgm HIlls, 
50 mIles long by 20 broad, and 3,000 feet above sea level Its mam 
physIcal features are low rounded hIlls, covered wIth bamboo Jungle 
or planted wIth tea, between whICh swamps and streams occur. 

The fever that prevaIls m Wynaad, though occurrmg chIefly m the 
hot weather months, March to May, IS undoubtedly malana Its cess
atIon WIth the onset of the monsoon In June IS accounted for by 
the sweepmg away of mosquito larval by the swollen lltreams. 

Adult anophelmes m May and June appeared to be scarce, of these, 
M. ltstom was found Infected. Anophelme larvre swarmed macultpal~s 
and un,Umon were the co=onest and were breedmg m swamps and 
streams. M ltstom was breedmg almost entIrely m streams Other 
possIble carners found were P. 1eyporensts and My barbtrostns, both 
were scarce. 

In the VIllages, spleen rates varIed from 95 per cent. to 15 per cent., 
being highest m VIllages mhablted by abongmal tnbes, and lowest III 

the VIllages m south-east Wynaad. The parasite rates were also highest 
m the former. The commonest type of parasIte was benign tertIan, 
then quartan, and lastly malignant tertIan. 

On the estates, the spleen rate was also hIgh among both children 
and adults. Some coohes are recrUIted from malanous areas and most 
of them leave Wynaad for 2 or 3 months durmg the hot weather. But 
the hIgh degree of IllfectIOn among the permanently resIdent abougmes 
and the constancy WIth whIch European newcomers are attacked, lead 
to the conclUSIOn that the source of the malana IS now essentially 
local. 

CAPTAIN HORNE -ThIS paper Simply deals wIth the condItIOns 
present m the Wynaad, a lillly plateau at the foot of the Nilgins wIth a 
hIghly malarIOUS reputatIOn. 

The pomts worthy of note are '-
(1) The occurrence of the fever season m the hot weather months 

preVIOUS to the monsoon. _ 
(2) The richness of the mosquito fauna; twelve speCIes of anophe

hnes were met WIth, SIX of which are potentIal carrIers, 
and one of whIch (Myz. l'!Stom) was found to be an 
actual carner. 

(3) The mtensity of malanal IllfectIOn among the aboriginal 
lungle tribes, who from thell' healthy appearance appear 
to have developed a hIgh degree of =unity. 

SIR PARDEY LUKIs -Dr. Macdonald IS not here. We WIll take hIS 
paper" On the use of larVICIdal fish m combatmg malaria" as read. 

The follOWIng IS a summary of the paper -The value of larVICIdal 
fish as an ally m anti-malarIal measures IS pomted out, and It IS noted 
that the stockmg of tanks and wells WIth such fish IS now bemg pro
ceeded with III Madras City 

The larVIcIdal fish usually met wIth III Madras CIty are enumerated, 
the most numerous and voraCIOUS being Haplochtlus (TamIl name 
Vehchai Kendat) 

The strIkmg results of a VIgorous campaIgn to eradicate malarIa 
are given in the case of the Tanul MISsion Orphanage. In the VlClillty 
of thlS Orphanage are several tanks, and the bUlldmgs are surrounded by a 
deep moat Myriads of mosquitoes mfested the premlSes. Nearly all 
the occupants (80) were prostrated with malana in February 1913 
Haplochilus and mosquito larVal were abundant, the water was carpeted 
with a dense mass of fresh water algre. 

Trimming of vegetation, removal of weeds and fillmg up of shallows 
and hollows was undertaken. The water was petrohsed, thlS bemg found 
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not to interfere wlth the fish III any way. Quirune treatment was kept 
up ,slde by side wlth the mosqulto reduction operatIOns. 

This campatgn was steadily persevered wlth, the PrIncipal and 
older boys of the Orphanage, all co-operatmg, and In June 1913 there was 
not a case of actlve fever and larVal could not be found. Nor has there 
been relapse Slllce 

The author points out that, although the stocking of tanks wlth 
larvlCldal fish cannot replace other anti-malarial measures, such as re
clamation, It is a most valuable aid In all cases where permanent works 
may be barred for financial reasons. 

DR. C. A. BENTLEY introduced hlB paper " A sugge$tion regarding 
antI-malana samtation specially adapted for Bengal." The follOWIng 
18 a summary -

AttentIOn lS called to the fact that the centre even of malanous 
towns is usually comparatively free of malaria. It is sometimes 
suggested that few breeding-places for anopheles mosqmtoes exist 
III the centre of towns, or that contamInation by sullage of such breeding
places as eXist, limits the output of anopheles. But these assumptions 
do not always appear to hold good; and the paper indicates another 
alternative, pOInting out that It 18 almost always In areas where the 
population IS most dense that malaria is least apparent, and suggestmg 
that the static malaria of a community must necessarily be low rl the 
number of anopheles per person is few, and that a similar result to that 
whICh follows a decrease m the absolute number of anopheles m a 
glven area, may also be brought about by an increase of the human 
population m the area, provlded the number of anopheles remam fixed. 

This fact may be made use of m combating malaria, espeClally m 
the case of Bengal towns which cover a wlde area and often resemble 
an aggregatIOn of hamlets round a central bazaar, wlth patches of waste 
land and cultivatIOn on every slde. By taking steps to concentrate 
the scattered populations of such towns, it will be pOSSible to brmg 
about a reductIOn of malaria as well as to simphly other sanitary 
Improvements, such as provlslon of water-supply and conservancy 
systems SlIDilarly, m rural dlBtrictS the formation of model townshlp~ 
may be expected to brIng about a reductIOn m malarIa and stimulate 
sanitary reform. 

DR. BENTLEY said '-This paper was, I may say, prepared sOUle 
16 months ago. It may perhaps be a little blt unconventIOnal and may 
appear to go against a number of our ordinary 8up~osed rules of 
hygiene, but I wlsh to emphasize the fact that it speCially applies to 
conditions m Bengal. Two da y8 ago I had the opportumty of addreSSIng 
you and pointing out that Bengal drlJer.ed from ahnost every other part 
of India. Three parts of it is a delta. It 18 not only different 
phYSICally, but It 18 different m the character of the people and 
the way in which they live. In theIr villages instead of mdlVldual 
houses bemg huddled together, as III ahnost all other rural areas In India, 
they are wldely scattered, each house bemg surrounded Wlth an orchard 
and garden plot one-tJurd of an acre and sometlIDes more m Slze. You 
may see a muiliClpality of perhaps 15,000 people, hke DmalPur whICh 
has a mean density of only 4 people per acre. You may also have a 
vlllage with only 33 houses m whICh It WIll take you a whole day to go 
from house to house. Under conditIOns like thlB, concentration of the 
populatIOn may become a useful measure of antl-malarial sanitation. 
As Major Mar]orlbanks has already told us, in places where there 
is a very dense population, in Splte of there being a considerable 
number of anophehnes malana may be ahnost non-exlstent. Before 
proceeding further, I shall read a paragraph from Ronald Ross's book on 
the" PreVentIOn of Malaria," that deals With thlB very question of the 
relation of the density of population to the intenslty of malaria. J 
may say that I had overlooked this passage and did not find It untIl 

126 ) 



after 1 had wntten my paper. It wIll be found on page 194 and runs as 
follows -

"(9) Ejject oj dmul1ty oj human populatwn.-Suppose that m a 
locahty the mosqUlto populatlOn remams the same, but that the human 
populatIon vanes what wIll be the effect of thIS VarIatlOn on the malarIa 
ratiQ. By the statIc formula M = 1-40/a, but a IS the number of anophe
hnes, not m urut of space, but per urut of human population If, there
fore, the latter IS doubled whlle the total mosqUlto populatlOn remams 
constant, a WIll be halved, and so on. Thus the statIC malaria ratio 
tends to decrease wIth increase of the density of the human populatlOn . 
. . It may happen that when the human populatlOn begms to mcrease 

the local breedmg surface IS already Jleldmg Its maxunum output of 
mosqUltos. In thIS case the mcrease of the human populatlOn should 
cause a decrease m the statIC malarIa ratIO." 

Now I just WISh to express what thIS means. We WIll take It m 
relatlOn to the probabIlity of anophelines becommg mfected. Suppos
mg m thIS room we have one anophelme mosqUlto that IS an effi(U.ent 
potential carrIer of malarIa, and one man who has gametocytes of malarIa 
m hIS blood Now the chances are that If that mosquito feeds upon 
hIm It may become .mfected But If we place 99 non-mfected people 
m the room WIth hIm the chances are 100 to 1 that the mosquito WIll 
not bIte the mfected man 

It IS thIS pomt to whICh I WIsh to call your attentlOn. There are a 
whole host of thmgs whICh may mftuence malarIa, but I am not dlscussmg 
that. I am dIScussmg the effect of varymg the numbers of human 
populatlOn m an area WIth a fixed number of anophehnes. The pomt 
that I have tried to make clear IS of the greatest Importance to those 
of us who have to deal WIth malarIa m rural areas, where hItherto the 
cost of anti-mosqUlto operatlOns has appeared almost prohIbItIve. If, 
on further investigatlOn, my suggestlOn IS found to hold good, It seems to 
me that we possess the key of the situatlOn, for by JUdIClOUS concentration 
of a scattered populatlOn, we may mcrease the effectiveness of antI
mosquito operatlOns to an almost unlImIted extent 

Dr. BOSE referred to the necessIty of educatmg VIllagers as to 
the value of anti-malarIal measures, such as Jungle.clearmg, removal 
of rank weeds, vegetatlOn, and shrubs 

Dr. DE MELLO' saId -"11 est un peu hardl de ma part de parler 
devant les maitres du paiudisme, maIS je deSIre appeler votre 
attentIon pour ce qUI suit. 

On a un peu abuse de spleen rate comme signe du paludlsme, 
comme on a abuse de malarw pour la dIagnose de toutes les maladies 
mconnues. .It present, rate enlargie veut dIre paludISme, et dans cet 
empressement de chercher partout la malarIa, les mMecms vlennent, 
palpent les fiancs, n'accordent aucune attentlOn aux contractlOns muscu
larres, aux fausses cotes, aux aponevroses, et Bouvent tous ces examens 
precipites pesent lourdement sur la colomne du paludlsme. Je BUIS tres 
satISfalt que lea auteurs du spleen rate, et qui sont mcontestablement 
des autorItes dans cette matiere, viennent nous due quelques-unes de 
ces difficultes de technIque et nous fassent voir les causes d'erreur JUs
qu's. present commISes. 

Dans la delhuitabon de la rate et des organes en general Je me suis 
fort bien trouve avec l'usage du phonendoscope de BIanchI, et de son 
levier, en touchant legerement avec Ie dOlgt l'abdomen, les sons 
changent d'apres, son contenu. En resumant je voudrais soumettre 
s. I' apreciation de la Conference les SUlvantes propositlOns -

1. Le spleen rate a seulement de la valeur dans un pays d'orIgme 
reconnument palustre, pour montrer l'extenslOn de la malarIa dans 
Is region, et 1a chroniClM de la maladle chez l'individu. 

2. Considrroo ISolement la rate en76rg~e n'est pas un slgne sur du 
paludISme, puisqu'!l y a des malades chez lesquels un ou deux acccs 
de paludisme nt' donnent pas cet f.'nlarglssement, et ce signe peut ex-
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18ter en dl1Ierentes autres rna ladles, notamment Ie kala-azar, la 
typhoide, et quelques autres affections vermmeuses si frequentes dans 
les pays chands. 

3. Le mooecm qui etudle ce signe dOlt posseder une techruque 
delIcate et u~ intelj>retatIOn tres eclalree pour eviter posslblement 
II's causes d erreur. 

RAI BAHADuR UN. BRAHMACHARI said that he could not agrpe 
With Dr. Bentley's views of crowding the villagers together in as close 
proximIty as possible. 

He thought that If the houses were separated from each other, the 
chances of mfected mosquitoes from an mfected house flYIng to an un
mfected house would be much less, and the chances of the healthy people 
being infected would be much less too. He referred to the observatIOns 
of MaJor Chnstophers and others, that overcrowdmg was one of the most 
potent factors in brmging about intense and epldenuc malaria, and he 
could not understand how thIS very measure could be adapted in Bengal 
for the mitigatIOn of malaria. 

CAl'TAl,N GILL .-Dr. Bentley referring to the interestmg observ
atIOn that congested parts of large towns often show less malana than 
the more sparsely populated peripheral portions makes the suggestIon 
that the greater concentratl?n of the population'In the central areas 
dimmlshes mfectIOn by reducmg the mdlvldual dose. It, however, does 
not necessarIly follow that the centre of towns are mvarlably more con
gested than the periphery. In the "Case of Amrltsar, for instance, It IS 
fairly clear that although the centre of the city is mtensely congested 
durmg the day It IS much less so at night, and rught IS the tIme that 
malanal infectIOn is contracted. The central area IS the bUSIness area, 
where a large number of persons carryon bUSIness and employ a large 
number of clerks, meruals etc, who live in the perIpheral area. These 
beIng adults are not examIned In taking a spleen rate of children. At 
lllght these people return to theIT homes In the perIpheral zone. But 
further a good many of theIT employers also shut up theIT shops, banks 
and premises, and some of these also live m the peripheral zone. So 
that at night It IS possIble in Amntsar that the congestIon of the City ill 
the centre 18 very consIderably reheved and, therefore, perhaps that the 
periphery IS of the two the more congested. ThIS is only a rough ob
servation but to make my pOInt clear, let us take the case of London, 
where as everyone knows there is great congestIOn in the City during the 
day but at lllght It 18 hke the City of the dead It has commonly been 
sald that lts only occupants then are a few charwomen, polIcemen and 
cats. In regard to the anopheline questIOn my observatIOns III Amrltsar 
show that the mosquito populatIOn does not remam constant, and that 
mosqUltoes are much less prevalent In the centre of the city 
than they are ill the perIphery Hence the mosqUIto factor not remaIn
lIlg constant SIr Ronald Ross's formula does not come in. Myexpla
natIOn of the comparative freedom of the central portion from malarIa 18 

that It contams a larger number of the well-to-do who suffer less from 
malarIa than the poorer classes. 

MAJOR CHRISTOPHERS -In regard to what Captain Glll has 
Just saId With reference to Amrltsar, there IS another factor be has 
not taken mto account. The centre of Amritsar consIsts of qUite high 
bUlldings, from four to five storeys hIgh, whIlst the surroundmg areas in 
which most people hve cons18t of ordinary, low, single or double-storeyed 
houses_ In making a survey of Amrltsar some years ago, I used to 
find that not only did adult anophelines cease practically a.t the linut 
of the low houses, but that malaria followed the same distributIOn. 
So that my own opinion in regard to Amrltsar is that the central area 
is comparatively free from malaria on account of the protectIon 
afforded by very high buildings. 

MAJOR PERRy:-With regard to the question of the effect of 
the density of population on malaria In a town where the other condltions 
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relatmg to malalla remam eonstant, there IS an exceedingly interesting 
town III the Punjab not far from Kalka, namely, Maniajra. That town 
has been studied for many years and we had a very accurate spleen 
rate of that town taken as long ago as 1896. But since 1896 the popula
tion of the town has been halved, I think, by plague. Yet I was unable 
to find that the halvmg of the populatIon by plague had produced any 
really appreciable effect on the spleen rate." 

CAPTAIN STILES WEBB -1 should like to say a few words 
in support of what Captain Gill has Just saId. 

Last year I was carrymg out a malarIa survey in Palwal, Southern 
Punjab, and I found exactly the same state of affairs as Captain Gill 
descrIbes. The mosqUIto populabon was greatest at the periphery of 
the town and so was the human population; conversely, m the centre 
of the town, I caught very few mosqUItoes and here the population was 
correspondingly sparse. 

Again the peripheral mfection of the town, as Judged by the spleen 
and parasite rates, was far greater than the central infection, which was 
exceedmgly small. 

In 1908, a year when malaria was epIdemIc in the Punjab, Major 
Christophers VlSlted Palwal and found a spleen rate of about 80, and a 
paraSIte rate of about 68 or 70. I VISIted Palwal four times thlS year 
and took the spleen and parasite rates. The spleen rate varIed between 
13 and 18 and the paraSIte rate from 2 to 4 per cent. 

It is rather an mteresting pomt that in such a short space of tIme 
the spleen and paraSIte rates should have fallen to such a great extent. 

A practical pomt m this connection is thlS, that had a survey been 
undertaken and the suggested prophylactic measures been carried out, 
one would naturally have attributed the result to these measures. Here, 
nothing has been done and yet we have the result stated. 

Palwal has been visIted durmg the last 3 or 4 years by a very bad 
outbreak of plague, and there is yet one other factor there-and that is 
that there has been some s]?irillar fever. I • 

In August, m exanuning some 112 blood films I found 2 infected 
WIth SpIroschaudinnia. \ 

The maskmg of the PICture WIth spirIllar fever is worthy of mention 
I tlunk, and must be considered when we exanune the vital statistICS 
and take out the deaths due to" fever." 

MAJOBPEBBY:-WIth regard to the questIOn ralSed by Captain 
Sbles Webb as to the fever durlllg the epidenuc of 1908. The 
Punjab Government askell both Major ChflStophers and myself to 
determine what the fever actually was. It was not taken for granted 
that the tremendous mortality was due to malaria. Nevertheless, not
wIthstandmg the care WIth which we examined every blood film which 
we could get, we never found any eVldence to show that there was any 
other factor relating to that excessive mortality but malarla following 
on the almost famine condItIOns that had preceded it. The fact to wruch 
Captain Stiles Webb calls attention that the spleen rate and the parasite 
rate of the town of Palwal have fallen to such a marked extent is paralleled 
in other places in the Punjab, which after the 1908 epidemic had an 
enormously rugh spleen rate and an enormously high parasite rate. I 
took exceedmgly careful measurements at the tlIDe of some villages on 
the Chenab river close to GUJrat and the measurements of the spleen rate 
and of the parasite rate of those villages have been kept up smce then. 
The spleen rate and the parasite rate have both of them fallen con
tlnuously, and they are contmumg to fall. I think the spleen rate was 
something hke 75 per cent., while the paraSIte rate was 60 per cent.; these 
had by 1912, when I last visited It, fallen to a spleen rate of 16 per cent. 
and a parasite rate of about 6 per cent., and this year, Captain Gul tells 
me that it has fallen still further to something like 10 per cent. Of 
course. these enormous variations in the spleen rate are nothing short 
of phenomenal, and we have to consIder theIr effect on the question of 
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epidemic malaria in the Punjab I must say that I myself am very 
surpnsed by this state ofthings. When !reported to the Punjab Gov
ernment on the condition of the GUJlat Villages after the epidemic 
of 1908, I said that I was unable to say at the tune whether the parasite 
rate in those Villages was more or less a normal condition of the villages 
or an abnormal conrution. Of course we now know that It was a purely 
abnormal conrution. But we feel convinced, however, that such 
conrutlOns WIll arise agalll III the Iuture. 

SIR P ARDEY LUKIS -Gentlemen, no one has touched yet on 
the particular point on which the SCIentIfic Board IS extremely 
anxious to have your views. To us falls the duty of allotting the money 
which IS placed at our rusposal for experiments on malarIa work. If 
the delegates don't grve us the benefit of their experience, we shall have 
nothmg to go on. I am partICularly anXIOUS to have thIS question 
thoroughly discussed. 

DR. BENTLEY '-In referrmg to thiS question of Jungle-clearing, I 
would call attention to Major MarJonbanks' paper. In that paper the 
author pomts out there is a probable relation between the occurrence 
of malaria and trees and grass Jungle. Now we find that when we come 
to the other parts of IndIa conditIOns vary very greatly In the Punjab 
there is comparatively little Jungle near ordinary Villages, except in 
isolated places. I believe in the Central Provinces and III parts of the 
Deccan there are VIllages of more or less aboriginal tribes, and primi
tive people, who do not bother to cultivate right up to the doors as the 
Beharl does, and who allow a certalll amount of Jungle and scrub near 
their houses or even bUild their villages near or actually Wlthm forest 
jungle. The latter condItion IS, I believe, eXistent III the Jeypore Agency 
tracts. Now III Bengal condItIOns are different It is true that Bengal 
villages are almost Illvanably surrounded with dense vegetatIon. But 
this vegetatIOn round the Villages is not jungle III the true sense, for It 18 

mostly useful III nature. Everyone wrltmg upon Bengal has referreU to 
this condition as peculIar to the country and they have often suggested 
that it ,was very haTlllful. But until recently no one has really mvestI
gated this point. 

Now I tried to explam to you on Monday that BengalIS deltaic 
and that everything there IS topsy-turvy as compared WIth the rest of 
IndIa. The rivers there are dIstributing canals, theu banks are higher 
than the surroundmg country and they flood over the whole country. 
Well that is quite rufferent to other parts of Inwa. Now it is the same 
ill regard to thIS growth round the houses. A VIllager III Bengal. 
when he settles down, places his house on a plot of about a third of an 
acre and he plants fruIt trees round the outsIde edges of this plot. The 
ban which consists of at least four huts occupIes the centre of the plot, 
and the intervenmg space between the houses and the line of bamboos 
and frUIt trees IS occupIed by a garden for pot herbs and small 
vegetables. 

As the trees grow larger and larger, the garden growth round the 
house becomes more and more luxuriant. But the Bengah does not 
plant his garden ill ordered rows as the Beharl does. He puts in half a 
dozen plants here, half a dozen there, and so on. The result is that 
you have a lot of frUit trees, pot herbs and creeping plants allll11xed 
up together, and when the bIgger trees have grown up you WIll have a 
dense mass of shade and a ragged mass of undergrowth, 90 per cent. 
of which is often useful. ThIS is the condItion immedIately round 
occupIed houses. It is the poorer people who depend very largely 
for two or three months of the year on the crops of thIS kind. To casual 
visitors, whether they be dwellers in the Cities who are unfamIliar With the 
districts like Dr. KaIlash Chandra Bose, who, as he himself has said, is 
not familiar with VIllage hfe, whether they be Indians or Europeans, 
this luxuriant growth presents a pICture resembhng that of wIld 
vegetation in unpopulated tracts. The result 18 that they run away 
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and loudly say" this is jungle" But they do not quite know what 
they mean by the term. _ 

There IS no doubt that In certaIll parts of India, especially the dry 
aleas and III hIlI clImates, the presence of Jungle appeals to be closely 
assoCIated with the eXIstence of malana But, as I told you on 
Monday, III Eastern Bengal where we have exactly the same condItions 
as regards vegetation round the houses, there IS practically no malaria, 
but where malana has Increased In Western Bengal you have, It IS 
true, had an mcrease of vegetatIOn I am sorry I dId not brmg with 
me some extremely mterestmg figures whIch Major Fry prepared, but I 
wIll just try to explam what happens m a Bengal VIllage in which real 
Jungle is growmg up, and also show how dIfficult It IS for us to apply 
WIth hope of success measures WhICh may undoubtedly be extremely 
useful for other areas On thIS sheet whICh I have Just passed round, 
is mdIcated part of a VIllage in whICh houses are shown each surrounded 
by qUIte a large plot. Well, so long as the population of your Village 
is not decreasmg, all these places are occupIed and most of the 
vegetatIOn IS of a useful nature, except that on waste lands round tanks 
and under the bIgger trees WhICh, as you WIll see, are all away from the 
neIghbourhood of the houses. You have got your dense growth \of 
useful vegetatIOn l=edIately round the houses. And If you eradicate 
only the real Jungle you only clear at a distance from the dwellings, 
leavmg thIS screen of vegetatIon untouched 

When a VIllage is losing population a great change takes place. 
Owmg to the heavy ramfall, and the fertIle nature of the SOlI the 
vacant house SItes are soon overgrown WIth rank weeds. These weeds 
bemg useless are not touched by anyone and allowed to run wIld; a 
few useful herbs growmg there are collected and the remainder left. 
The result IS that as the place becomes more and more depopulated 
a real Jungle grows up. But It must be pointed out that this real 
Jungle whICh may grow up on vacant house sItes is at a dIStance from 
inhabIted dwellmgs, whICh stIll possess theIr own screen of useful 
undergrowth. Under these CIrcumstances It becomes very dIfficult for 
us to carry out an experiment that might be easy enough m other places. 
Some years ago a large number of Jungle-clearing operatIOns were 
carried out in Bengal WIth a view to illltigatmg the fever there, but the 
CommISSIOner of the PreSIdency DIVISIon records in 1874 the fact that 
they had absolutely given up the bellef that Jungle-clearmg in Bengal 
would prove benefiCIal. In the very vIllages where the clearing had 
been most thorough and where practICally everything had been cleared 
away, malaria had broken out WIth the greatest VIrulence. There 
are other ways in which we think It may be possible, now that we 
have studIed malaria more carefully in Bengal, to deal with the problem 
of malaria. One of them is, I think, on the hnes of the suggestion 
thrown out by Sir Edward Buck. I think m Bengal there is a great 
chance of bemg able to utIlize river silt from the hIgh-level rIvers. 
This silt would make the waste land fertile, and it would then soon 
be cultivated by the people who would thus automatically clear Jungle. 
Scrub Jungle grows only on practIcally useless land. . 

There is also another method WIth whIch we are anxious to experi
ment in Bengal. I am surveying an area in Bengal m which I am allXlOU8 
to experIment WIth Malcolm Watson's subSOIl drain system as tried by 
him in the Federated Malav States. I am at present having an area 
surveyed which appears to"lend itself to underground drainage. The 
proprietors of mines in the distrIct are wlllmg to give every assistance 
and the only thIng whICh they fear is the cost. We WISh to experiment 
m order to determme not whether we can control malana in thIS 
way because we beheve It can be done, but what such work will 
cost, in order that we may be able to say to the managing agents of tea 
gardens, etc., here is a measure that you can utilise; it will cost you this 
amount, and you can satIsfy yourselves whether it will pay you or not. 
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COLONEL ROGERS speaking as a member of the Bengal Malaria 
Comnuttee, drew attention to the fact that two such eminent officers 
as Major l?ry and Dr. Bentley, who had been travelling about round 
Bengal and had reported to hiS cOll11lllttee, were m entue agreement With 
regard to the unsUitablhty of Bengal for Jungle-clearing experiments. 
The strong point Dr. Bentley had brought out was that 90 per cent. 
of the so-called Jungle m Bengal villages was useful material which coulcl 
not be regarded as rank Jungle. Another important point was that ill 
these tracts of Lower Bengal there was really no such thmg as a concl'n
trated village, huts being scattered at great distances from one another. 
Dr. Bentley had spent weeks huntmg for a village where this experi
ment could be successfully carried out he had not been able to find 
a smgle such village and the Malaria Committee was therefore COIlI
pelled to report that it was a waste of money to spend the Government 
grant in Jungle-clearmg m Bengal 

SIR PARDEY LUKIs said he wished to pomt out an error in 
Colonel Rogers'statement The particular grant referred to was asked 
for by the Bengal Malaria Committee last year who said they could use it 
for Jungle-cuttmg. After Rs 50,000 had been placed at their dISposal 
they SaId they could not use it 

MAJOR PERRY pointed out that viewing the country as a whole the 
spleen rate over large tracts of the country vaned With the denSity of 
the population, bemg lowest where the populatIOn is dense and highest 
where the populatIon 18 sparse The only explanatIOn he could give of 
this was that the spleen rate had been lowered by the clearing of the 
forest by the larger populatIOn 

SIR PARDEY LUKIS (addressmg Dr. Bentley) said :-1 presume we 
may take It for granted that the Bengal Malaria Committee does not 
want to spend thiS Rs. 50,000 on Jungle-cuttmg and that you make two 
suggestIOns, one 18 as regards the proposal put forward by Sir Edward 
Buck, and the other IS the experimental adoption of Malcolm Watson's 
subsoll dramage. 1 had a conversatIOn With HIS Excellency the 
Governor of Bengal in Calcutta and I understood he had some other 
scheme whlCh you were gomg to put up. 
• DR. BENTLEY mentioned that there was a scheme for drainage 1ll a 
certain town which he had urged upon the Local Government as an anti
malarial measure of the first importance. In a report upon the antl
malanal operations carried on m DmaJpur from 1909 to 1912 he had 
pointed out that surface dral11age of the mumclpahty was essential to 
success This report. was at present bel11g conSidered by Govermnent 
and the Samtary Engmeer was preparmg a s('heme of dramage. He 
expected thIS was the case referred to by His Excellency the Governor. 

RAI BAHADUR U N. BRAHMACHARI mentIOned that when the matter 
had come up before the Bengal Malaria Committee he had not been 
convinced of the observatlollS that 90 per cent of the growth near human 
habitatIOns consisted of useful plants, as the methods adopted to form 
such deterlUinatlon were open to cntic18m. The zemindars of West 
Bengal, WIth whom he had spoken, had all expressed their willingness 
to co-operate With Govermnent 111 measures of Jungle-cutting, 1f money 
would be forthcolll1llg So far as he remembered, the objectIOn taken to 
Jungle-clearl11g on that occasIOn was that It was not a scientific measure: 
of this also he was not convinced. It had been pomted out by 
Dr Bentley and others that there were vanous other factors which were 
contnbutmg to the 1llcrease of malaria in Bengal, and any results that 
nught be obtamed from the experunent of Jungle-cutting could not be 
conclUSive He and another member of the Malaria Comnuttee had 
suggested that the experiment lll1ght be tned because it was one fa voured 
by the Government of Indla and nothing was known agalllSt Jungle
cuttmg as an antI-malarial measure. So far as he knew, Jungle-cuttmg 
had .proved effective m mitigating malana III the Panama Ca~l 
district. Jungles shelter anophehnes during the hot season and durmg 
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rains may, by preventing evaporation, give rise to countless pools of 
water where anophehnes may breed, and III that way become fertIle 
sources of malarIa. Malcolm Watson's experunents In the Malay 
States and some of the papers read to-day went to prove that 
Jungle-clearmg was efficaCIOUS. He stIll hoped that the experunent of 
Jungle-cuttIllg would be trIed III some SUItable place III Bengal. 

DR. BENTLEY WIShed to correct a mISapprehensIOn on the part of 
Dr. Brahmachari. What he had saId 111 the provIllClal malaria commIttee 
was not that Jungle-cuttmg was an unsCIentific measure, but that in 
Bengal the condItIOns were so dIfficult that It became unsClentlfic 

DR. FRANCIS .-1 represent Assam, but I lIve in Chlttagong 
WhICh IS III Eastern Bengal. If the Government of IndIa wishes to 
spend money on Jungle-cutt111g I WIll guarantee that the whole of the 
Rs. 50,000 whIch the Government of IndIa has offered to Bengal can 
be profitably spent III the small area from ChIttagong to the Assam 
border. Chlttagong has a house on every hIll, the bazaar IS down below 
between the hills. Every house is surrounded by Jungle 90 per cent. 
of which IS not mnocuous. The people, as you may be aware, suffer very 
badly from malarIa. Chittagong, m the old days, was looked upon as one 
of the sanatorIUms of Bengal It IS now one of the hot beds of malarIal 
fever. I am sure that If Government WIll spend a little of that Rs. 50,000 
m Eastern Bengal, we shall be very grateful. The late Government of 
Eastern Bengal and Assam (whose death I regret) used to gIve Rs. 6,000 
a year to the Chittagong Muruclpahty when I was chaIrman, to be spent 
on jungle-cuttmg. We spent that money and could have spent 
Rs. 20,000 more. 

MAJOR KENRICK pomted out that the experIments in Jungle-cutting 
had been a great success in the Central PrOVInces. 

SIR PARDEY LUKIS enqUIred whether, if Bengal dId not reqUIre 
the Rs. 50,000 granted to them for Jungle-clearmg, there was any 
part of Madras where It could be utIlIsed. 

MAJOR JUSTICE replIed that the money could be used m Madras. 
On the northern side of the backwater north of Eunore there IS an ex
tensive coastlIne where InvestIgatIOns were bemg made and they would 
lIke to try Jungle-clearing. Rs. 12,000 had been sanctIOned for thIS 
purpose m Jeypore hill tracts, but they would welcome further 
assIstance. 

MAJOR CLEMESHA pointed out that the malarIa admiSSIOns m the 
dIspensarIes in the Chlttagong DIVISIOll represented about 6 per cent. 
of the total, so that the DIVISIon as a whole could not be looked upon as 
malarious. In regard to noxious vegetatIOll It was dIfficult to quote 
figures, but people who had spent the greatest amount of tune amongst 
the VIllagers were of OPIlllOll that the rank vegetation formed a very small 
proportIon of the vegetatIOn in the Immediate neIghbourhood of 
houses. 

He had no doubt that every zamindar in Bengal would welcome 
jungle-clearing operations for the reason that clearance of Jungle would 
largely mcrease his profits, as he would be able to utIlIse the land for 
growing jute, etc. It was, however, open to doubt whether It would 
be a scientific experiment to cut down undergrowth and to plant jute 
which, as the Conference was aware, grew to a heIght of SIX feet m good 
soli. 

DR. FRANCIs:-l\1ajor Clemesha has told you that the incidence 
of malaria in Chittagong DIvisIOn IS 6 per cent. I only deal with the 
dispensaries of the rallway whICh runs through It. The figures there 
are 38'6 per cent. 

DR. BEN'l'LEY_-I would just hke to remark that Dr. Brahmachari 
in his criticism of my paper said I wished to jumble people together in 
huts. As a matter of fact, anybody who reads the paper will see that I 
dId not mteud to do anythmg of the kind. I suggested model villages 
and practically modified town-planning. That IS surely sallltation if 
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anybody knows anything at all about it. Captain Gill mentioned 
Amritsar and said that It did not always follow that the centre of a town 
was more congested than Its peripheral portions There llught be con
gestIOn durmg the day, but this was not the case at mght. 

But Major Chustophers on the other hand tells us that the houses 
in the centre of Amntsar are 3 and 4 storeys high. .My own experience 
IS that in areas where houses are 3 and 4 storeys high the population is 
usually denser than where they are only one storey high. 

l\IaJor Perry has told us that In some towns that he knows although 
plague has reduced the populatIOn by one-half he has not been able to 
detect any difference In the spleen rate. He does not tell us defimtely ; 
he only thmks the populatIon has been reduced by one-half. Unfortu
nately he has not given us any real data to go upon. And m view of the 
great natural varIations that occur In the Punjab from year to year I 
don't thmk thiS counts for much 

I thmk, as a matter of fact, the pomt that I made in my paper still 
holds good. a pomt that offers a partial explanatIOn at least of the 
observations whICh show that as a population mcreases m denSity malaria 
is diminished. 

The paper "Malaria and rice "cultivatIOn" by Major W. H. 
Kennck, I.M.S., Was taken as read. 

(b) Gkole:ra. 

MAJOR GREIG. I.M s., then introduced hiS paper "Vitahty of 
the Cholera VibriO outside the human body," of whICh the following 
IS a summary -

ThiS paper IS one of a series recording the research work of the 
Cholera EnqUiry whICh is published in the [nat/in Journal olll1edicd 
Research, Vol. I, No.3, Jan. 1914.* 

Previous researches of the author on the hie of B. typhosus outside 
the human host under natural Indian conditIOns are referred to. The 
methods employed in the present research are descrrbed. 'Uncultivated' 
strams (94) of the cholera VIbrio were employed. Tables (Nos. 3 and 4) 
and chart are given settmg forth the duratIOn of life of each strain of 
cholera VIbrio III the rIce-water stools after leaving the host. A table 
(No.5) is given showmg the total number of cholera vibrlOs in rice_water 
stools and the death rate amongst the cholera vlbrios The results are 
dIscussed in conjunctIOn With the author's prevIOus researches on cholera 
and the importance of the human factor is shown. The very successful 
results III the Case of enterrc fever of the practical application of measures, 
based on Similar researches, are referred to in support of the last state
ment. 

MAJOR GREIG saId :-At the last Sanitary Conference I dealt 
with the problem of the hie of the cholera vibriO in the human host: 
in the present paper I consIder the question of the VitalIty of the organism 
after It leaves man. 

I refer to the previous observations in 1907 on the hie of the B. 
typhosus outside the human host in India when' uncultivated' strains, 
tha t is to say the bacillus as It occurs III the fwces and urine of carriers 
and patients and whICh had never been grown on artificial media, were 

• Paptll'I (If tlte (,1UJut'a EtuJrI'V al,.eady lfUh1r,lted 

1 Grelg Note O.IJ the occurrence of cholera vlbno ID !nllary poesageo -LallJ!et, November 
23rd.1911 

2 GreIg InveatlgatJOD 00 the occurrence of the cholera VJbno in the biliary passages-
1lulUtQ.Juurnal of JIealuzl Besearek, Volume I, No I, July 1913. 

3 GreIg An lbVe8ttr.t10D of cholera. CODyaIeecente ond contacts, IadUL-lbul, page 65. 
4 An investigation 0 an epdemlc of cholera caused by a 'carner '-lIntl, page 59 
{; PrelllUJuary Dote OD the occurrence of the comma ba.cdbts 10 the anne of cues of aholera.

lind. page 90 
6 GreJg. 00 the cultJvatlon of the comma bacillus from the lung In a case of cholera.-lnd'uu. 

J'uarn.al uf Jletllcal Ram"ll, Volume I. No II, September 1913 
• 7 G""g On the P"""Pltat'OD of hectern.! protem by concentrated oaIt oolutlOD and ItII roJa 

tlon to the bacteno\oglcal dlagnOSI. of cholera -J~uJ 
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used for the purpose of testmg the duratIOn of the hfe of the B. typhosus. 
Up to this mvestlgatlOn 'uncultivated' strams had not been used. 
Tables I and II are taken hom the SClentlfic Memolrs of the Government 
of Inwa on enterlC fever m Indla. . 

In the present mvestIgatlOn the stram of cholera vlbrio after leavmg 
the human host lS not cultivated m artIfiClal medla but lS allowed to re
mam m the flce-water stool. Old laboratory strams whlch had been 
cultivated on artIfiClal mewa maintain theu vltahty longer than 
uncultlvated, as Houston has sh6wn. As cases of cholera occur m 
Calcutta at all seasons of the year, It lS possible to employ 'uncultlvated' 
strams of the cholera vlbno for the purpose of testing the duratIOn of 
the hfe of the orgamsm. Consequently in thls observatIOn the conwtIons 
met wlth m nature are lillltated as far as posslble. Table III shows the 
results. 

Table IV shows the months of exammation and duratIOn of hfe. 
Table V shows the number of cholera Vlbnos per c.c. of stool and 

the mortahty of the orgamsm m the nce-water stool. 
For the effect of the temperature on the vltahty of the vlbrio lU 

the stool, please see chart. 
Houston has shown that the hfe of B. typhosus In raw Thames water 

varies With the temperature, bemg longer at lower and shorter at mgher 
temperature. 

The cntlCal months m Calcutta as regards temperature are Decem
ber, January and February and the present research shows that the 
vltahty of the cholera vlbrlO in the nce-water stools IS hlghest durmg these 
months. It IS mteresting to note that the cntlCal cholera months In 
Calcutta follow dlIectly the low temperature months. 

These facts are m themselves mterestmg and important, but they 
attain a greater Importltnce and mterest when consldered m conJunctIOn 
with the problems which 1 dealt wlth at the last Conference. Accurate 
experlmental eVldence affords no support to the Vlew that the endeilllc 
prevalence of cholera depends on the vltality of the cholera VlbrlO out
slde man, but on the other hand sClentIfic research has shown that the 
cholera vlbrlO finds very favourable conditIOns for its prolonged hie 
mSlde the body o£ man hlillself, m the blle and blhary passages. 

The human carrier umt, the concentrator and factory of dlsease, 
by supplymg all, adequate dose of the pOlson to the vanous wstnbutmg 
channels, water, milk, fhes, etc., is m a posItIon to Imtlate epidemiCS 
of cholera. 

Shortly put, the problem of the preventIOn of the spread of cholera 
is the protectIOn of manhood from man and It IS all, extremely difficult 
one to solve. The'brllhant results obtained by the antl-typhOld cam
paign amongst the BritIsh Troops in Inwa, which was based on our 
researches on the typhoid' carner' III India, hold out hope III thiS con
nection. 

COLONEL ROGERS congratulated MaJor Greig on the very valuable 
work he had done III regard to the bacterIOlogy of cholera. The most 
important conclusion MItJor Greig had arrived at was that deahng with 
ilie septlcremic nature of the disease Under present methods of treat
ment they had got the mortahty down to 25 per cent. includlng all bad 
cases. He thought the time had come to test the effects of serums. 
Anti-cholera serums should be made and thoroughly tested. 

MAJOR BUCK .-1 Wish to propose a resolution to the effect iliat 
on all, outbreak of cholera It is of the greatest Importance to deal With 
the places oj food supply wlth qUlCkhme, as well as to dlsmfect the 
drinking water With elther qUlckhme or permanganate of potash. 

I would lay emphatic stress on the use of qUlckhme as a dlSlllfectant. 
It is efficaclous, cheap, slmple to use, obtainable in all towns and 

there is no preJudice agamst it m Inwa. 
Until recent years-in the Punjab at all events-attention was paid 

almost solely to the water-supply when cholera broke out, but 1 am 
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eonvmcl'd that it is necessary to go murh further than 111l'rely to put 
permanganate of potash mto the wells. 

Cholera genns not only thrIve III water but also lit all the duty 
places 111 and near habltatlOns-thence they are carnl'd by means of 
flies and in other ways to food and to pots and pans. 

It wlll have been the experIence of everyone who has had to fight 
thlS dlsease that the dlsinfectlOn of the water-supply alone has not 
stamped It out. 

Now the best method for gettmg rid of files qUlckly, and for destroy
mg the cholera germ, lS to smother with qUlCkhme all places where the 
larvre of fhes and the germs of cholera are likely to be lurking. 

Large quantItles of qUIcklime should be conveyed at once to the 
aHected area-ten maunds nught be taken as a mmimum-there It 
must be lald m the drams, on the floors and shelves of food shops, 
especially those of halwa£s, manu-au, greengrocers and butchers-m all 
privles and cesspools, on filth heaps and all dirty places. It must also 
be sprinkled on the lower parts of walls where the larvre of flies may 
be. 

Especially lS it necessary to treat slaughter-houses and their 
surroundmgs with thls substance 

Other matters to be looked to durmg the prevalence of cholera are 
the general scavenging, the protectlOn of ponds and wells from pollution, 
the control of the dhobles who wash the clothes of those peraollS in whose 
houses the disease has occurred, the immediate treatment of patients' 
stools and the continual disInfectlOn of the houses, food places and PrI
Vles of patients, whIle the outbreak lasts. All of these operations can be 
sUltably performed wlth the aId of qUlckhme. 

In my Dlstrlct during the past SIX years cholera has been success
fully dealt WIth m the manner I have descrlbed. The only difficultles 
we have to contend WIth are -

Ftrstly, to secure a prompt report on a case occurrmg ; 
Secondly, to obtain lmmediately a suffiCIent supply of unslaked 

hme; 
Thtrdly, Intelligent persons to carry out the operations of laymg 

the qUlckhme. 
Hut these can all be overcome. It IS rmperatlve to test the lime 

before use for qUlckhme soon becomes slaked rl it IS not kept perfectly 
dry. 

As I have already hmted, one of the great advantages of qUlCkhme 
lsthateveryoneknowswhatrt lS, and It hurts the feehngs of no one 
except those of the cholera germs and fues-Gentlemen, I put in a 
plea for qUlckhme. 

DR. KAlLAS CHANDRA BOSE drew attentIon to the fact that they 
laboured under a dlBadvantage owmg to the absence of the compulsory 
notIficatIOn of InfectIOUS dlSeases. 

Educated people well understood the proper use of dlBrnfectants 
and dld not object to them, but other people appreciated their value but 
little. PIlgrIms and cholera are hnked together. Cholera had a seaso
nal prevalence and came on durmg the months of July, August, and 
November, December and January whlch was the period when pilgrinlB 
resorted to the sacred shrmes of Jaggemaut and to the Magh Mem. 
These pIlgrims brought with them the gerUlS of the dlBease of wluch they 
became carrlers. He advocated a further tnal of prophylactIc ino
culatIOn WIth an antI-cholera. vaccine. Excreta. should not be thrown 
mto the streets (as at present) when flIes could carry the germs 
to the houses. and vlllage people, who use pond water, should be 
adVISed to bOll It before use. 

DR. B. B. BRAMACHARI then read the folIowmg summary of his 
"Note on Cholera as an Endemrc mCosslpur-Chitpur, Bengal." 

Cholera as an endemic m Bengal accounts for not less than 8 per 
cent. of the total mortallty, m toWllS Its share being even higher, ove!' .10 
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per cent. In my paper, I have sought to show from (1) nature of the 
population; (2) varymg meteorologICal conilltlOns and concurrent con
drtlOn of fly mfestatIOn, .and water used by the people for domestIc pur
poses other than drmkmg, and (3) conilltIOn of the town as regards water 
supply and conservancy, that the endemicIty m Cosslpur-Chltpur is due 
to the dlsease startmg m most cases in connectIOn with carrIers, -llll
ported and local, and spreadmg as a rule through water and fues 
In the hght of the above facts, I have sought to show also the illfficulties 
we have to meet in our attempts to check the dlSease from want of 'any 
system of notIfication, adequate legal power to control prlvate 
sources of water, and from the mnate msarutariness of the exiatmg 
system of conservancy. I have shown also the madequacy of sectIOns 
of the Bengal MumClpal Act deahng wIth contaminated and unwhole
some prlvate tanks and wells. 

(c) Relap8~ng Fever 
MAJOR BISSET, not being present, hIS paper on ., Relapsmg Fever -

III the Meerut dIvIsion" was taken as read. The followmg is a 
summary :~ 

Of hce caught on sufferers from relapsing fever 26 3 per cent. were 
found to be mfected with spirochretes. The percentage was found· to 
vary from 12 per cent. to 57 per cent. In dlfferent Vlllages. 

The work of other observers IS confirmed as to spirochretes in the 
louse belllg In the coolomIC flUld, and not in Internal organs, although the 
author beheves they are present III the stomach contents. It 18 reported 
that spnochretes were found three times III freshly passed droppings. 
Attempts to convey the dlsease to anllllals by the bItes of,hce, by.m
oculatlOns of crushed hce, or by rubbmg fresh droppmgs Into excorlated 
surfaces, faued. 

Certalll epldemIOlogICal data are gIven pointing to the spread of .the 
dIsease by hce. The almost complete absence of bugs from Vlllage beds 
IS commented on. TICks were found not to be Infected. The mortahty 
is stated to vary greatly In dIfl'erent VIllages-no death among 22 cases 
III one village, and 5 among 13 III another, are quoted. The author ,be
lieves that the mortahty~ among males 18 conSIderably hIgher than 
among females, but figures are not given ill support of thls opinIon. 

The majOrIty of deaths are attrIbuted to exhaustIon and to unsuit
able food durmg convalescence. Attention 18 drawn to a common 
belief, fostered by hakims, that a case of fever should be starved. 
When this preJuillce 18 overcome the SICk are said usually to recover. 

PreventIve measures must be dIrected towards the extermmation 
of lice by-personal cleanlmess·. Owing to the fact that the better classes 
are serIously inconveruenced by the scarcIty of labour when the dlsease 
attacks a VIllage, it is hoped that theu mfluence may the more readUy 
be enllBted m the promotIOn of such measuJ;es. 

DR. BENTLEY.-1 would just hke to remark that Captam Jukes 
told me of some cases of relapsmg fever studied by him lU the DarJeehng 
illstrict. They are extremely fatal; in one small epidemic 7 out of 8 
patients died in a few days. The symptoms were marked Jaundice, 
vomitmg, very high fever and In some cases nhnost coma. So far as he 
had discovered, they seemed to be sporadIc outbreaks occurrmg among 
the small villa~es lU the hIlls. I have seen some of the specimens and 
It seems pOSSIble that it is a new speCles and differs from some ~f 
the deSCrIbed species. 

CAPTAIN MACKIE :-It has been a matter of gJ:eat interest to 
me to read Major Bisset's convlUcing paper on the experiments which 
he carried out in the United Provinces, chlefly because this represents tke 
first experiment on a couSlderable scale to prove or dlSprove the hypoth
esis wluch I advanced 51 years ago as to the part played by the body IQuse 
in the transmission of relapsing fever. It has also been a maLter of great 
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interest to me that he has endolsed my findings as to the transmissive 
power of the body louse, at any rate in Its main features. There are only 
two pomts I shonld hke to refer to in his paper. One refers to the mech
anism of infectlOn, and the other to the question of the Identity of the 
various relapsing fevers in India. A13 to the mecharusm of infection, I 
may reUllnd you that in my original investigation I came to the conclu
sion that the seat of mUltiplIcation in the body louse was pIlmarily the 
stomach, and that infection took place from the stomach by regurgitation 
of alimentary fluid during the act of sucking. This was lendered pro
bable by the fact that by very gently pressing the head of infected 
lice one could obtain a small amount of fluid which was teeming 
Wlth active spirochretes. Since then a very Important piece of 
work has been done by Nicole and hiS associates and they have come to 
the conclusion that the alimentary canal is not the seat of infection, at 
any rate in the body louse which causes the Algerian form of relapsmg 
fever. They find that the crelomic fiUld IS the part of the louse which is 
infected. Infection from louse to man takes place by the crushing of 

- body hce in the act of killing them. Apparently, MaJor BIsset is not 
quite deCided m his own mind which of these two IS the correct theory, 
because contrary to Nicole's experience, he finds that, after the most 
careful washing of the stomach and the alimentary tract, he is still able 
to find active sprrochretes in the stomach So this point must be con· 
sidered at present unproved. 

The second point that Dr. Bentley has mentioned IS the question 
of the identity of relapsing fevers in various parts of India. Those 
gentlemen who have worked in these outbreaks have been good enough 
to send me, 1 think in every case, specimellS of the spirochretes which they 
have found, and morphologically I have not been able to satisfy myself 
that there has been any drlference between them and the type of fever 
which 1 met with in the Bombay Presidency and which is the one with 
which 1 am most familiar. However, the morphology of spirochretes 
is not very different and it is very difficult-according to Borne ImpOSSible 
-even to 4J,stingUlsh the sprrochrete of African tick fever, which is 
certainly carried by a tick and not by a louse, from the American, the 
European and the lidian forms. So that morphology alone is not a 
very safe gUlde to the differentiation of spirochretes. As to the chmcal 
differentiatIOn, I was at some pains some years ago to try and ascertain 
the various points for and against diiferl.'ntiation of the various relapsmg 
fevers from a chmcal point of VIeW. I do not think that the eVIdence 
which Captain Jukes has brought forward is sufficient 1U itself to prove 
the dlsparity of the two forms of lelapsing fever, because one frequently, 
m the middle of an outbreak which shows a very low mortality, gets a 
series of cases in a certam house or certain village, where the mortahty 
IS very much hIgher and due to condItIOns we do not understand. 
Major McCowan some years ago wrote an account with me of an 
epideUllc whICh occurred in a mihtary cantonment where tilere waR a 
very sharp differentiation of cases from a chmcal point ofvlew, in one of 
wluch the mortahty was about 3 or 4 per cent. and in another wilere It 
was 20 or 25 per cent., so Ido not think the evidence we have yetis suffi
cient to enable us to say whether the various forms of sprrochretes in 
India are similar or dissimilar. To that end, 1 would suggest that one 
man should be deputed to go and study the dlsease in different areas, so 
that he Iuight get a contmUlty of observatIon and a comparison of 
the various types of fever. 

SIR PAlI.DEY LUXlS :-1 think I was nght 1U what 1 said, that you 
examined lice and bugs from those cases of Jukes 1 

CAPTAIN MAOKIE :-No, Srr, only the slides that he sent me by 
post. 1 have not examined the lllSCCts. 

MAJOR MCOAll.IUSON :-.A point of prophylaxis to which I would 
desire to direct attention is the use of sulphur. It is well-known that 
sulphur taken by the mQuth is excreted by the skin and it appears 
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highly probable that It acts as a deterrent to the bltes of ectoparasites. 
In a recent issue of the Brttish lJ,ledwal Journal I read the statement that 
a lump of bar sulphur placed m the drmkmg water of dogs had the effect 
of freemg them from fleas It was. also rewrded m the same Journal-so 
far as my memory selves me-that a physICian, whose dutIes took hlln 
amongst the lowest stratum of society in olle of our large towns, was 
accustomed to take sulphur m small doses as a prophylactic against the 
bltes of fleas. He recorded that the measltre was hIghly successful I am 
Informed that sulphur is commonly used m thIS way by the natIVes of cert
am parts of IndIa as a protectIOn agamst plague and cholela A block of 
sulphur IS placed in the water used for dlmkmg purposes aud u! supposcd 
to afford protection against these maladies, though how it could do so 
in view of the fact that sulphur 18 not soluble in water It is dIfficult to 
see. The practice is however an interesting one. 

Captam Brown has carried out an mterestmg expeIllnent in this 
connection. He adInilllstered 5 grams of sulphur once dally to 49 
persons who had come mto mtimate contact with cases of relapsing 
fever. Of these, 4 or 8'1 per cent subsequently developed the disease, 
while of 132 contacts not so treated 24 or 18'1 per cent. developed the 
disease. The figures are of course too small to adInit of any dogmatIc 
assertion as to the utihty of sulphur as a prophylactic, but the results 
of the experiment are very suggestIve. 

An interesting experIence has recently been recorded III the German 
Journals. Some experimenters were engaged III the moculation of a 
monkey With spirochrete holding material. Two of them wore spectacles, 
two others did not. At the cruCIal moment of inJectIon the monkey 
Jibbed and the spirochrete contailllllg material was squirted lllto the 
faces and eyes of the three experimenters He who wore glasses on 
which the flUld was undoubtedly deposited escaped infectIOn, willIe 
the other two developed relapsing fever , 

COLONEL ROGERS asked whether by pUttlllg SUlphur in the drinking 
water of human bemgs the rat flea would be prevented from biting them. 

MAJOR MCCARRISON replied that. it,] was the custom in India to put 
a lump of sulphur in the drmking water with a View, he had been informe'd 
by certain Indian gentlemen, of preventlllg, not only plague, but cholera. 
He had heard that; thiS had been going on from tlllle immemorIal. 

(d) Guinea-worm disease. 

MAJOR GLEN LISTON, I.M.S., introduced the paper by hImself and 
Dr. Turkhud on "Guinea-worm dlBease III an IndIan Village," and that 
by Dr. Turkhud on" The distribution of Gumea-worm in India.". The 
following are sUllllllaries of the papers :- ' 

The authQrs preface their paper with a brief description of the manner 
in which this disease is acquired. They point out that the gumea-worm 
has to pass through two phases .of development, the one in man and the 
other m a cyclops. Theoretically, therefore, the extermination of this 
disease is a very simple problem, It is only necessary to prevent the em
bryos gaining access to drinking water containlllg cyclops, or failing this, 
to remove the mfected cyclops by strailllllg the water through a cloth. 

Yet the disease is common in many parts of India; and the question 
is asked why, If its preventIOn is so sllllple, 18 it so prevalent. The 
authors give an answer to this question based on their expenence of the 
disease in the little Village of Sarsola in the Thana district of the Bombay 
Presidency. Here they found that every third person In the village 
had at one tlllle or another suffered from the dlBease. The source of 
infection was ascertained to be a dIlapidated well owned by the villagers. 
In this well infected cyclops were discovered. The cyclops were shown 
to the villagers, and they were told that they acquired the disease by 
swallowing these creatures. They were also shown how the cyclops could 
be easily rl)moved n'ODl the water by straining It through a piece of cloth. 

( 139 ) 



They were advised at the same tlIDe to put their well In proper repair and 
to prevent persons bathing In It. The Vlllagers remallllng inrufferent to 
these. suggestIons. An educated and influential resIdent near the vIllage 
offered to ass18t them by obtaining a grant from the Local Board to hl'lp 
them to repalI thelI well. The vIllagers would not hsten to thIS sugges
tlOu, fearmg that they mlght lose theh nghts over the well, nor would 
they assist tills gentleman in acqUlring land on WhICh to sink a new 
well. The authors were surprIsed to find that even m the dry season 
when the water was scarce, the vIllagers pnzed tws conmloruty so 
httle, that men and boys were allowed to bathe m the water wwch at 
th18 tlIDe was hardly suffiClent to fill a small bath-tub, and was, moreover, 
thelI only drinkmg water. 

The prevalence of gUInea-worm dIsease In Inrua 18 due largely to the 
suspIcion, the ignorance, and the mdlfierence of the people, and to their 
lack .of co-operatIOn WIth one another and WIth Government. There 
are no sClentific, phYSIcal or finanCIal rufliculties to be overcome, the 
problem 18 entlIely a sOClal one The authors hope that Government 
WIll SInk a new well In this Vlllage. ThIS well should be covered and BU p
phed Wlth pumps. The gentleman already referred to has alP'eed to 
supply the latter on the condItIOn that Government obtam a SIte, smk 
the new well, and close the old one. 

An example of this kind should stlIDulate the mhabltants of other 
mfected Vlllages In the neIghbourhood to take smlliar actIOn. 

In the paper .on " The distnbutIOn of Gumea-worm d18eRSe In . 
IndIa" an attempt IS made to ascertam the extent to wwch guinea
worm disease prevails in India. The author finds that the only 
stat18tlCs available for the purpose are those given in the annual reports of 
the Samtary COmmIssioner Wlth the Government of India III connectIOn 
Wlth Inruan troops and prisoners, but these figures do net gIve an ade
quate idea as to lts prevalence among the general population. Dra
contIas18, though a dlSease wwch can very eaSIly be prevented, 18 yet res
ponsIble for much sufiermg It occasIOnally causes permanent defor
llllt,r and :tIlay seriously mterfere wlth agrIcultural operatlOns. It is 
deslIable, therefore, that accurate informatIOn should be available as to 
Its dlStributIOn and prevalence. A suggestlon 18 made that all cases 
treated in hospltals and ruspensarles should be recorged in a separate 
column in the official retunlS. 

Statistics are given shoWlllg the prevalence of the dlSease among 
Indian troops and prisoners. The figures for any given area for these two 
groups vary, but explanatIOns are offered for the dlScrepancles. The 
author thmks that the figures refernng to pmoners probably gIve a 
more accurate estlIDate of the dlStnbutIOn of the dlSease. 

Judgmg frOPl the figures WhICh concern prisoners, the most severely 
affected area In IndIa appears to be the western portion of the l\fadras 
PreSIdency, wruch shows the rugh annual ratio .of 3969 cases among 
1,000 pIlSoners. The next most severely affected part is the Deccan 
proper, Wlth a ratio of 28'10 per lllllle Then come the N.orthern Circars, 
Madras and Carnatlc, Guzerat, the western coast, and the Indus valley, 
Wlth ratios varymg from 12 to 10 per lUllle. All wllstations, Burma and 
the Andamans, appear to be free from the dlSease. 

}1A.J.oR }1A.RJORIlI.ANKS :-Although MaJor L1Bton has spoken of 
adVIce he has gi;ven to villagers by reco=ending them to repalI 
their wells and to stram their water through a cloth, he has not 
spoken of any radical method of dealing with the well itself. It would 
be interesting to have from delegates of difierent ProVlllces an account 
of the difierent methods used to free wells from grunea-worm in the 
various parts of IndIa. In the Deccan the method I have found most 
often employed is to pump the well as low as pOSSIble and then pour in a 
large quantity of qUlcklIme. Tills is pOSSIble because of the fact that 
qUlcklime is a very actlve chemical substance. Unfortunately, however, 
quicklime loses its chemical activity at once in a large bulk of water,-and 
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it is not hkely that this means is of any practical use. The substance on 
which I should be most inclined to rely would be permanganate of potas
sium, wIth the use of whICh m antI-cholera measures the Vlllager 18 by 
now qUlte fanuhar. I thmk we may asswne that, especially when the 
well has been pumped out by the Vlllagers, a good dosing of perman
ganate of potassmm would be as certam a method of destroymg the 
parasIte as could be found, and I should be inchned tEl recommend Its 
WIde adoptIOn. 

SURGEON-GENERAL BANNERMAN mentIoned for Major MarJoribanks' 
informatIOn that that method was used In a well near Bombay. At the 
Parellaboratory, they had obtamed cyclops from Bandra and had found 
that a httle permanganate of potash kIlled the cyclops off very quickly. 

MAJOR GLEN LISTON dld not thmk that the treatment wIth perman
ganate of potash was a very radlcal one as the well would, m a short tlme, 
become mfected ·with cyclops agam The great thmg was to prevent 
men entermg the well or allowmg water from therr feet to enter the well. 
The well should be covered over and a pump apphed: that was 
the radical method he would reconunend and wmch he suggested should 
be apphed. 

MAJOR MARJORIBANKS saId that from hIS own experlence m the Dec
can he thought the VIllagers could not be got to use a pwnp, as there was 
a very very strong prejudICe against the use of water pwnped up from 
wells. He thought the great point, at any rate In the Deccan, was the 
abohtlOn of the old step well. He presumed that step wells ;were a 
feature of other parts of IndIa as well as the Deccan It had certainly 
been notlCed that step wells were more h!>:ely to be mfected than others, 
and he would not be mchned to recommend the use of permanganate of 
potash WIthout at the same tlIDe recommendlng Dl8tnct and Local 
Boards to take thorough measures to block up the steps m as many 
wells as pOSSIble. 

MAJOR GLEN .LISTON explained that the particular well referred to 
m hIS paper was not a step well, but one down wmch it was easy to climb. 

( 14.1: , 



SECTION :B 

FII~liT :SESSION. 

In.~pection of Luc!.nou·. 

The delegates assembled at 9 A.M., at the corner of Abbott, Station 
and HewItt roads and inspected the following ;-

(a) the Hewett Road improvements , 
(b) the new grain market, 
(e) a demonstration of disinfection by hydrocyaruc aCid gas, 
(d) the cloth market; 
ee) water ~ush latrine With liquefymg tank; 
(f) Aminabad school; 
(g) cement paving of smaller roads and lanes; 
en) a sectIOn of the main drainage system. 

[The delegates inspecting Lucknow were divided mto four parties 
under the guidance of Mr. fforde, Mr. Gwynne, Mr. Hewlett and Dr. 
Sousa who kindly acted as guides] 

The Conference re-assembled at 10 A.l1., at the Medical College. 
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SECTION B. 

SECOND SBSSlO:>. 

THB HON'BLE MAJOR J. C. ROBERTSON, C.I E, I.M.S., PRESIDING. 

Lantem Exh~bthon of tYl)t designs. 

The following papers were taken as read in connection with 
the Lantern ExhibItion of type designs in use or proposed for use in the 
vari.,ous provinces. 

(I) nESORIPTION OF TYPE DESIGNS RELATING TO WATER CARRIAGE, 
PUBLlC LATRINES AND PAIL DEPOTS, COLOIlJBO 

BY 

\I •• C. I, cox. 

The paper descrIbes the type designs, and IS accompanied by plans 
lllustratmg the same, with reference to the system of water carrtage, 
public latnnes and night-solI tipping dep6ts as used in Colombo. 

In his absence from the Conference, Mr. C. L. Cox desired the follow
mg to be included m the proceedings' "As I shall be denied the privilege 
of takmg part m the dIscussions at the forthcoming Conference, I should 
be glad if it may be noted that I shall be pleased t.o reply III writing to 
any questions raISed ill connectlOn with my short description of the 
Colombo Pubhc Latrines and pail depc'it, or to gIve any delegates further 
mformatIon if r('quired." 

(II) NOTE ON NIGHT.SOIL OEPOTll 

IIY 

11 .... T. W. \IAI'FLR\. 

A night_soli depot speeially deSIgned for Madras IS describl'd. It 
has been m workmg for two years and has proved so successful that the 
Health Officer has asked for the system to be extended to the whole city. 
ThIS would not only abolish the existing objectionable and out-of-date 
conservancy methods, but would prove more eronomical, and result in a 
saving of 25 per rl'nt. on annual upkeep. 

(1JI) NOTE ON FI.USH J.ATnINES (JSED IN THE CITY OF MADRAS 

8' 

11 •• J W. MADEU:V. 

A description is giv('n of two standard types of latrines as adopted for 
Madras city. , . 
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(IV) WELL HF.ADS .\ND THEIR PROTECrION AGAINST POLLUrlO~ 

B\ 

Me H A GUBSn-

The author pomts out the necessIty of care III the selectIOU of SItes 
fOJ; sInkmg VIllage wells Protectiou of the well heads is equally necessary 
as the people frequently wash theIr bodies and theIr clothes near the well 
head, and contaminated water dralUS back into the well and pollutes It. 

Wells should be so constructed as to :prevent Bub-sou contaminatIOn 
and the re-entrance of dnppings and washIngs of water already used. 

The paper detaIls the arrangements devised to prevent such pollu
tion, and 18 Illustrated by three plans of well heads. 

VarIOUS plans of types of markets were thrown on the screen. 1\1r. 
Salkield showed photographs of the new pattern markets built at DelhI. 

Mr. West showed plans of a revolving gauze door With four leaves, 
the door beIng always closed. 

Mr. Disney showed plans of the fish and meat markets. 
A slaughter-house sUltable for cantonments was shown by Mr. 

West. 
The varIOUS points ill the constructIOn of a slaughter-house based 

on the Chatham Dockyard, the question of coohng rooms and flOors, 
were explained by Mr. Robertson. 

Plans of hide-curIng godowns and designs for model houses in the 
United PrOVInces were dlBplayed by 1\1r. West. 

Mr. Robertson showed coohe huts of ferro-concrete erected by the 
Dal'Jeehng MuniClpahty. 

The desIgn of a suggested model mosqUlto-proof house was explaIned 
by Dr. Newell. 

Mr. Robertson dIsplayed a plan of Darjeehng showmg the general 
arrangement of sewage pipes and lhoras. 
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FOURTH DAY, THURSDAY, 22ND JANUARY. 

Vu~t to llardwa1·. 

On Wednesday rught, 21st of January, the medlcal and engmeering 
delegates of the Conference left Lucknow by special train for Hardwar. 
On arrival next morning the train was taken to Bhimgoda where the 
delegates detrained, visited the sacred tank, and inspected the 
sanitary arrangements for plignms. The engmeermg delegates then 
proceeded to Dudhia Bund, the slte of the new weir for the head-works 
of the Ganges canal. Mr. Hall, Executive EngIneer m charge, explamed 
the plans and proposals which mvolve an expenditure of 40 lakhs of 
rupees. The whole party vISlted Har-ke-paIri, the Esplanade and Bazar, 
and inspected severallodgmg houses and dharamshalas. The permanent 
sanitary arrangements and special arrangements necessitated during 
melas were inspected by the delegates, and explained by Major S. A. 
Harris, I.M.S., Sanitary Commissioner, Uruted Provmces. Later Mr. C. 
H. West, Sarutary Engineer, United Provinces, demonstrated the plans 
of the proposed water-supply and drainage scheme. fot the Hardwar 
Umon. Many of the delegates then vISlted Bahadurabad, about seven 
lniles down the canal, where is situated the new hydro-electric machinery 
worked by the falls at Bahadurabad and Salempur, and recently 
erected by Messrs. Siemens Brothers for the Irrigation Department. 
Other delegates meanwhile visited the temples and bathmg ghats 
at Kankal. In the afternoon the arrangements made at the statlOn 
for the control and comfort of large crowds of pilgrims Were explained 
by Major S. A. Harriss, I.M.S. The speCIal train left Hardwar at 6 P.M., 
arriving Luck-now On FrIday morning at 7-30. 
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FIFTH DAY, FRIDAY, 23RD JANUARY .. 

SECTION A. 

FIRST SBSSION. 

THE HON'BLE SIR HARCOURT BUTLER, R.C.S.!., C.I.E., I C.S, PRESIDING. 

Town-planning and improvement. 

THE HON'BLE MR. J. P. ORR introduced hi~ paper on" How to 
.check the growth of insanitary conditions in Bombay City," of which 
the following is a summary:-

For some years past there has been much talk in Bombay as to the 
necessity of securing that the futUre development of the CIty shall proceed 
on sound Mes, and much has been done and more is bemg planned to 
this end; but In the PursuIt of this object the citizens are apt to con
fine their attentIOn to areas yet to be built on, and to lose sight of the fact 
that in areas already built over under the old bad methods of haphazard 
development, insanitary conditions are rapidly, though unobtrusively, 
going from bad to worse. 

2. The author's mam object is to impress on the CItizens of Bombay 
the necessity of checking the growth of these insanitary conditions and 
to show what a long way the adoption of the Bombay City Improvement 
Trust's 6310 rule WIll go towards securing the attainment of this object. 

3. The 6310 rule is based (mde paragraph 7 of the paper) on the 
principles :-

(1) that the higher and more extensive a building is, the greater 
must the open space around it be, and 

(2) that such exterior open space is Just as much a sine qua non 
for a house as the plinth, walls and roof. 

4. Until recently, the owner of a house SIte in Bombay CIty was 
at liberty to build over almost every inch of it, but the 6310 rule requires 
that a person intending to build a house on a certain phnth must own 
not only the space vertically above the plinth, but also additIOnal air 
spaces above certain planes drawn downwards from the top of the rear 
walls and upwards from the floors of all rooms used for human habita
tion at an angle of 6310 to the horizon. These' planes are called air 
planes and light planes, respectJvely, and can be best understood from 
a study of the models before the Conference. 

5. The 63}0 rule requires that every person who shall erect a build
ing on a Trust plot shall provide it with adequate meaus of access for 
external air on its rear side, and shall provide every room intended for 
human habitation in it with adequate means of access for external light ; 
and it lays down the following standards :-

($) A building is deemed adequately provided on its rear side with 
means of access for external air, if the whole space verti
cally above all its rear air planes is a permanently open 
air space. 

(~~1 A room is deemed adequately provided with acce88 for ex
ternal light for the purpose of human habitation, if the 
whole space vertically above at least one of its light planes 
is a permanently. open air space. 

( 146 ) 



6. The paper shows what are the main eVIls resulting from certain 
uefects in the Bombay CIty l\Iumcipal Act and the bye-laws thereunder; 
and suggests certam remedIes. these are set out in brIef in the recapI
tulation in paragraph 54, which is as follows ;-

I have pOInted out that the insamtary condItion of the congested 
areas in Bombay is laregly due to defects in lighting and ventIlatIOn 
of houses, that the amendments in the Bombay CIty 1\1unicipal 
Act and bye-laws whICh 1\1r. Harvey suggested in 1901, with a veIW 
to removing these defects, though considered when the Act was 
amended m 1905, and when the new bye-laws were passed in 1910, have 
not yet been carried out, and that consequently eVIls resultmg from 
these defects have gone and are stIll gomg from bad to worse in the 
areas in question in the 12 years that have elapsed since l\Ir. Harvey 
first brought the matter to the notice of the municipality. Following 
in the main 1\1r. Harvey's recommendations, I have reco=ended 
certain remedies for the several defects, the chief of which are as 
follows :-

Defect. In the Act and Bye.laws 
I 

Para. 1) -Want of .. legal 
hmlt to the heIght of a 
buddmg that does not 
abut on Bny street. 

P""a. ll-Want of a legBl 
hmit to the height of 
buddlngs 10 the rear. 

Para 13.-Want of II pro
VISion requlrlng every 
house to be prOVIded with 
rear open spaces. 

P",ra. !:3.-Inadequate pro
vl.ion in Aot and bye-Ia,.. 
for .ide open spaces for 
hgbting and .. enttlation of 
Iide rooms 

Para. 83 -Inadequate pro
.ision 10 Act and hye-law. 
for s .. uring lighting and 
ventilatIon of interior 
room. from cbauks. 

Para. J7.-Wanb of a pre
.O',ptlon as to tha relation 
between the window area 
and the Iloor area. 

E'll! resultlDg therefrom 

Pa.·" 9.-High buildings 
erected III higgledy-pig
gledy disorder shuttlDg 
out light alld alf from 
nelgbbounllg buddlDg8 

Para It.-Budding'gradu
ally rising towards the 
rear in s.t-hacks erected 
so as to .hut out hght and 
air from their neighbours. 

Pam. IS.-Foul lIarrow 
gulhes between the backs 
of hutldings. 

Para. ~~ -Long foul nar
row gullies between higb 
bouoes tbe only means for 
hllhting and vellttlatlDg 
SIde rooms abutting on 
them. 

Par,.. f9.-Far too small 
obaulr:s constructed only to 
serve as rubhisb shoots. 

Para. 37 -Deep barrow 
rooms inadequately light
ed are partitioned oft'into 
separate tenements of 
w'bicb only the ana near
ast the es.terior wall geta 
any lighb or air. 
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Remedios suggested 

P, ... ", 10 -Enact that such 
buddings shall not be ex· 
tended untd the hmits of 
the streete on which tbey 
Bre ultimately to abut 
have been determined. 
Enforce section 348 (b) to 
prevent the erection of 
any more such buildings. 

Pa~",. 11.-The Municipa
hty sbould at once adopJt 
tbe Trust'. rear air plane 
rule and a correspondlDg 
front air plane rule in 
tbelr buddlDg bye-laws. 

P4~4. 17.-For cOllgested 
areas tbe Mnniclpality 
sbould at once adopb tbe 
Trust's rear air plane rule 
and (para. 20) for otber 
&reas tbe Calcutta rear 
air plane rule. 

Para 28.-The Municipa. 
hty sbould adopt tbe 
Trust's 63!· hgbt plane 
rule. 

Para 86 -The MUlliclp •• 
lity should adopt the 
Trust'. 6310 hght plane 
rule. 

Para. 4O.-'fhe Municipa
lity should adopt the 
Trulb rule (para. 38, re
qUIring every room to be 
lighted by windows open
iDg on to an adequate 
exterIOr open air space 
'with openings equal to "b 
least tth of the Iloor area. 



DeI..,10 I. lh. Act and 8,..1 ..... 

Plllr,., 42 -Illadllquate COD' 

trel over alteratlona of old 
bl/lldlll,1. 

1C •• ls .... Ult.DB thorefrom. 

Partl8. 44 4: -IJ -Old build· 
ing' ",coDawcted pleoe
m.,.1 are Dot 8ubJect 10 
II'" bye-Ia .. , WJlb tbe 
reaD h that tbe original 
defects remalD un .. ltAlred 
wlnle De ... tore),a add.d 
to old building.. though 
themse\vea IlIbJect to Dew 
bye-I...... ..ggra.ate the 
eVIl. reoultlDg froID Inade
quate hgbting and venti· 
lalaoD 01 tbe old blllldlOga 
belo\y them. 

Para. 47.-Tbe bre la ... 
.hould proVlde that no 
additio. to an old bllJld· 
IDg ,hall be .lIo\\ad unlell 
the wbole building 18 al· 
tered 80 AI to sati.fy tb. 
requlremelltl of the new 
by.·l ...... nd lpa..... 49) 
tbat "beo Bubotan'la\ al· 
terations are made in aDY 
room the .. hoi. room ,ban 
b. aD altered al to bring 
It IOto conformIty witb .11 
tbe laleat bnJldlhll regnlK' 
tiUDa. 

7. The detailed expositIOn of the 63r rule and the Trust's method 
of applying It, is given III Appendix B, along with dIagrams ilIustratmg 
the several cases dealt with. 

8. In Appendix C IS set out the important report in which the 
Municipal CommIssioner, the late Mr. W. L. Harvey, drew the attentIOn 
of the Bombay Municipal CorporatIOn in 1001 to the same evIls, which, 
much intensified in the intervening 12 years, the present paper deals 
with, and suggested. remedies on much the same hiles as the 63!0 rule 
follow: and the report is preceded by a precis showing what action 
the Corporation have taken towards dealing WIth these evils since 1807. 

9. Appendix D merely reproduces for faClhty of reference portIons 
of Acts and bye-laws referred to in the main paper. 

MIt. ORR said :-1» my lecture entitled" LIght and Air in dwelhngs 
in Bombay," whICh Ihad the honour to bring before the All-India Sanitary 
Conference at Madras, I gave some account of the Bombay slums and, 
inter alia, I pointed out that the insanitary condItion of the older and 
more congested building areas must continue to go from bad to worse, 
so long as the control of building operations on old buildIngs remained 
as ineffective as it then was and still is under the Municipal bye-laws. 
I suggested that the 6310 standard of light and ventilation which is 
enforced on the Bombay CIty Improvement estates should be extended 
to the whole of Bombay, to new bUIldings at once, and to old buildings 
gradually. Both the Bombay Government and the Municipahty ap
pointed committees to consider the SlIbject of my lecture and both 
committees showed an inclmatIon to favour the 63l" standard; but 
as It was evident that sOIDe of the members did not clearly understand 
the exact nature of the 63!0 rule and how it was applied in practice, I 
wrote an explanation whICh is embodIed in Appendu: B to the note 
which I am now introducing to this Conference, and at the same time 
took the opportumty to impress once more upon the CItizens of Bombay 
through thiS covering note, the pressing necessity of checking the in
sanitary conditions which, for want of adequate bye-laws, are rapidly, 
though unobtrusively, gomg from bad to worse. I bring this note before 
the All-IndIa Sanitary Conference because I believe there are other 
cities beSides Bombay which are suffering from insanitary development 
in the past and from lack of effective bUilding bye--laws, and I want the 
Ct>nference to consider whether the adoption of the 63!0 rule or at any 
rate of the principles underlying it, is, or is not, desirable as one means 
towards the sanitary improvement of those cities. I do not suppose 
a81 elty has come to qUIte so bad a pass as the congested area of 004 
aeres in the heart of Bombay city, 1?articuJars of which can be gathered 
from the map of which I have supplied a few copies here. I should like 
smriIar maps prepared for many other cities. You wilIsee from that map 
that the density of P5>pulation varies from 200to 1,179 souls per acre in 
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different census circles, while the average for the whole area of 994 acres 
is no less than 391. Now in London the density of population is almost 
the same as in Bombay: the average for Bombay CIty IS 67 and the 
average for congested parts of London IS 64. Samtarians there are hor
rified at thIS hIgh rate and want to reduce It to 42, whIle they want to 
reduce the densIty of populatIOn in the suburbs of London to 25, 
whlCh I am glad to see is the densIty aImed a:'t and so far achieved 
in the Bangalore extension, a paper on whlCh we have before us. 
A density of 64 in. London hOIIl.n.es the samtallans there, but we 
have an average density of 391 In the congested areas in Bombay. I 
saw a LancashlIe paper the other day in whIch there was a long 
article on the denslty of populatIOn in Manchester. There was one 
district there, the Hulme district, whICh IS far and away the most 
congested and that has a density of 124. We are dealmg with much 
greater density here, not over a small area but over an area of 994 
acres. You may be inclined to ask at first why you should concern 
yourselves with Bombay when the cIties you represent are com
paratively thmly populated. I would ask you to consIder, not the aver
age for the whole of your city, but the figures for particul\1r circles. 
Yesterday I was in Cawnpore and I made enqulIies there about the 
density of population. I found that the average density of the CIvil 
hues was only 25 per acre and that of the city proper 115, but there 
were two areas, the Butcherkhanas with a denSIty of 532, and the coolie 
bazar with a density of 563. I would also remmd you of the Ilsk of 
particular areas becoming m a few years far worse congested than they 
are now, If you do not apply at an early date those checks on sanitary 
development, the absence of which has brought such rumous expense 
upon the Cltlzens of Bombay m their too long deferred efforts to remedy 
the evils which have been brought upon them by the apathy or want of 
foresight of their fathers. I have here models whlCh show what a certain 
group of houses was according to the maps of 1872, and I understand for 
many years after that, probably untIl 1886 or thereabouts, and what 
they are now. Those who can see the model WIll notIce that there were 
three one-storeyed buildmgs and one two-storeyed bUllding in front, WIth 
ample aIr-space behmd them, and a few detached bUlldmgs in the rear. 
The space occupied by the compounds of those bUlldings IS now covered 
with solid buildings which are three of them three-storeys and one four
storeys high. Mr. Orr then proceeded to explam another model. Houses 
of one, two and three-storeys WhICh were constructed in the eighties 
had since had further storeys added to them. These house!! had only 
a very narrow gully, two or three feet wide running between them and 
were very insanitary. He said It was m the direction of preventmg 
suoh extension of bUlldings upwards and outwards that he wanted to 
see bye-laws made everywhere, and it was necessary that such bye
laws should apply to old as well as to new buildings. The general rule 
in England is that no bUIlding shall be allowed to be extended u?wards 
or outwards unless It IS brought entlIely into conformance With the 
most up-to-date bye-laws. In Bombay It was considered confiscation 
to prevent a man from bUIlding as high as he liked on a plinth on WhICh 
he nad once been perillltted to build one-storey. He had got a good 
deal of instruction from his VISIt to Cawnpore in this c01lllection. He 
noticed that there they had extreme density of popUlation in some parts, 
but had to deal only with kutcha houses one or two-storeys high. ThiS 
lui~ht have been the case in Bombay 20 years ago, but pressure of popu
lation on the soil had lllcreased the SIzes of the houses with the result 
that when the Improvement Trust wIShed to acquire any particular 
slum, they had to pay compensatlOn based on rentals of rooms which 
wel'e probably four tlIDes WI many as they were 20 years ago and rents 
which were for each room at least double of what they were 20 years ago. 
The extension of bulldin&s upwards and outwards thus, not only 
aggravates insanitary cOllditions, but also makes It more expenSive to 
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re!1lOve or improve them. He contlUued :-I1Iy note commences 
wIth a statement of the 63!0 rule and an explanatIOn of the principles 
which underly It. As I have explained, the 63&0 rule really covers 
a series of rules. The two rules that I might read are :-

A buIlding is deemed ade(luately provIded on its rear side with 
means of access or external alI, if the whole space vertIcally above aU 
its rear air planes is a permanently open air space. 

A room is deemed adequately provided wIth access for external 
light for the purpose of human habItatIOn, If the whole space vertically 
above at least one of Its lIght planes is a permanently open air space. 

These rules are directed towards securmg ample exterIor open 
space in rear of all buildmgs, whether intended for human habitatIon 
or not, and ample interior and side open spaces for the lighting and 
ventIlation of rooms used for human habItatIOn that are not lighted 
and ventIlated from the front or rear of a house; they practically liUllt 
the portion of a buildmg site on which the buildmg may be built, 80 

that the plinth can never be co·extensive wIth the site: and incidentally 
they also limit the height of the rear part of every buildIng In proportion 
to the open space around it, on the principles :-

(1) that the higher and the more extenSIve a buildmg is, the 
greater must the open space around it be, and 

(2) that such exterior open space is Just as much a sine qua non 
for a house as the plinth, walls or roof. 

In IllustratIOn of this second principle WhICh I am extremely keen 
to see adopted everywhere I have brought some models. 

Mr. Orr then explained the models and pOInted out that on Bombay 
CIty Improvement Trust Estates they did not bother about front air 
planes, because there was a rule that the house could not be higher than 
the street was broad. That meant a front alI plane of 45 degrees, the 
height of the houses bemg equal to the WIdth of the road. At the rear, 
though they would have hked to msist on a 450 air plane, they dId not 
find thIs practIcable, the value of land in Bombay beIng very high, 
but they insisted on the 63!0 rule. If a house was 60 feet high the rear 
open space was 30 feet broad and they never allowed any less rear open 
space that;110 feet. What they wished to get people to understaIl:d 
was that, if they had a partICular site, what they had got to put on It 
was not merely a house, but a house with exterior alI space which should 
be considered Just as much indIspensable to the house as the walls and 
roof and plinth. He showed a model of a continuous buIlding With 
rooms lighted eIther from the front or the rear. In the front the 45 
rule must be satIsfied and In the rear the 63!0 rule. If rooms were built 
m extensions depending on side open spaces for their light and air then, 
the house being 48 feet high, the SIde spaces must be 24 feet broad. . 

Mr. Orr went on to say:-The point I wish to emphaSIze partI
cularly is that some minimum exterior air space should be prescribed 
as an mdispensable adjunct of every house, and that a house should n?t 
be permitted to be bUllt,upon a particular site unless there is room In 
the space vertically above that site, not only for the actual structure 
of the house, but for the prescnbed exterior open space around it. The 
63!0 rule is of course far from sufficient in Itself to insure sanitary develop
ment in the future, but if it is everywhere recogrused that a hous~ cannot 
be bUIlt or rebUIlt on a given area unless there is room in the alI space 
vertically above that area, not only for the structure, but also for the 
external air space, recogUISed by the 63!0 rule as an Indispensa~le adjunct 
to that structure, then one of the chle' causes of the congestion that 80 

many towns complain of WIll have been removed. . 
After rehearsing the rules and explaining the principles on which 

they are based, my paper goes on to treat of the bearing of the 6?t° 
rule first upon the height of the bUIldIng, secondly upon the ventIla. 
tIon and-lighting of the bUIldIng, and In ventilation.and lighting I treat 
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of rear open spaces, side open spaces, and mterior open spaces: and 
finally there is a recommendation as regards window area. I wish to 
say a few words as regards rear open spaces. Even if you do not adopt 
the whole of the 63!0 rule, you can go a very long way to lIDprove 
matters U you mS18t upon a rear open space. In Calcutta the 63! 0 rule 
has been in force for some years as regards rear open spaces. Unfortu
nately they do not apply the same prmclple to Side open spaces. I do 
not know why, but I Imagme it is because pOSSibly they do not often 
have rooms dependent on SIde open spaces for thelI hght and alI ; but I 
hope Calcutta WIll consider the advisablhty of adopting the Trust's 63!0 
rule for side spaces and for chowks as well as for rear open spaces. I 
want to explam that we have comed th18 phrase" alr plane" m order 
to checkmate people who saId they dId not requIre hght for c;ertam 
rooms in the rear whICh they saId were mtended for stores or prIvies. 
Now the advantage to my mmd of rear open spaces IS that you msure 
between long rows of bUlldmgs a sufficIent perflatIOn of air m the rear, 
Just as the road provides a sufficient perflatIon of aIr m the front, and 
it does not matter whether the buIldmg has m the rear roo~s that 
do not need hght; the point IS that you want air to perflate between 
rows of houses. Tills IS mvarlably the rule m England where the 63!0 
rule must be satIsfied. In Bombay where two house SItes adjoin one 
another we allow the house· owners to share' a common 63!0 space, we 
only do that because of the extreme value of land m Bombay, and be
caUlle we want to make thmgs as easy as pOSSIble for the owners of exist
ing buildmgs; but m England they would be hOrrIfied If they were told 
that there should be m the rear of the house a space of the breadth of 
only half the heIght of the house In Blrmmgham and I thmk m all pro
vincial towns m England you WIll find that a 40-£00t house WIll probably 
have behind It an 80-foot space. In Calcutta I am glad to see they have 
msisted upon the 63!0 space bemg provldedm each man's land, so that 
between two rows of houses there IS a space as broad as the houses are 
high. I do not want people to go away WIth the ImpressIOn that what 
I am recommending 18 what I consider adequate for all towns. It IS 
what we conSider m Bombay to be the nnmmum to be illsisted on. Of 
course, if the 63!0 air plane rule be satisfied for one house, the 63!0 lIght 
pinne rule IS satisfied for the house behmd it 

I hope we shall have some comments on the very rufficult, questIOn 
of how far to apply new bye-laws to existmg bUlldmgs. You will find 
In my paper a reference to what the Bombay MUnlClpalIty are domg. 
I am extremely glad to say that a Committee of the Bombay MuniClpahty, 
includmg the leaders of local pubhc opInion, have agreed to the 63io 
rule being applied to all new bUlldmgs and they have gone so far as to 
/lay that In old bUlldings the method of apphcatlon shall be roughly thiS, 
that when a man has to rebUild hiS house, he shall provide In the rear 
of that bUIlding half the aIr space required by the 63!0 rule. That IS 
to say, If his house IS 40 feet hIgh he has to prOVIde, not 20 feet, but 10 
feet space ill anticipation of his neighbour proVlrung the other 10 feet 
when he has to re bUlld. 

The HON'BLE MR. M. RAMACHANDRA RAo Illtroduced h18 paper, 
.. Town improvement schemes and building bye-laws in the Madras 
PreSIdency." The following is a su=ary.-

Legislation on the lines of the Enghsh Housing of the working classes 
Act of 1890 and 1909 would be a step ill advance m bettering urban 
and rural life, but the increased powers conferred on locaL authorIties 
would not be of much practical value m the Immeruate future, owing 
to differences ill the financial resources of the local authOrIties in thIS 
country and in England. Local authOrIties III India calIDot under 
exillting conrutions finance improvement schemes on tile general lines 
laid down in the Enghsh Acts. An improvement III the sanitary con_ 
dition of ~ndian towns is not possible tIll the solution of the problems 
cOlIDected With the housing of the poor is taken in hand on the lines 
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adopted in Western countries. This again dppends largely on t he financial 
resources of local authorities. 

The English principle of betterment is too complex in lts worki.D.g, 
and could, in any case, only be applied to property of the well-to-do 
classes. To the poorer classes it might prove oppressive. Several 
improvement schemes are described to Illustrate this point. 

In Ellore, the town had benefited by improvement schemes, but 
in no case could the prmciple of betterment be applied. Funds were 
provided by local Government grants. 

Municipalities should take action at once by acquiring land likely 
to be absorbed in any extensions of the town, and so obtain the benefits 
of any rise in values. Future buildmg operations can then be fully con
trolled and suitable plots reserved for public purposes-schools, recrea
tion grounds, etc. 

The Government of Madras have laid down a set of rules for town 
extension schemes to which local authorities must conform. According 
to these rules, a very complete scheme has to be put forward and the 
rules will have to be relaxed so that while a large area may be acquired 
it will only be necessary to' give a detalied scheme for part of this 
area. 

The rules for the levy of ground rents in towns is also referred to. 
These are applicable ·to all' town-planning schemes in the Madras Pre
Sidency. As any increase in the letting value of house sites is due mainly 
to the amenities and converuences prOVIded by the local authontiell 
and at their expense, there is no reason why the enhanced rating values 
should not go to them. The Government should have nothing to do 
With the ratmg of lettmg values of house-sites, it should be left entirely 
to local authorities. Those who purchase sites under town-plaruung 
schemes have now to look to two authorities, the municipal and rural 
boards, who revise their rates once in every 5 years, and the Government 
who revise their ground rents once m 30 years, and both seek to fix their 
rates on the lettmg value of the land or site. ThiS is altogether un
necessary. The system of ground rents should either be abolished or 
the payments should be limited to a fixed number of years. 

Local authorities in thlS country have not undertaken any respon
sibility as yet WIth regard to those who are disturbed in consequence 
of any improvement scheme. In the Madras PreSidency it has been the 
practice to make buildmg ground only available to them. Applications 
for provmcial grants in order to bUlld dwellmgs for those of the poorer 
classes who have been deprived of their houses have been hitherto refused. 
The Madras CorporatlOn has made a begInning and has built about 376 
tenement houses for the poor at an average cost of about Rs. 350 for each 
tenement, from each of which a rent of Re. 1-8-0 per annum is realised. 
In the DlStriCt Municipalities work of this kind has not been undertaken. 
The cost of a cheap dwelling house, according to the design made by the 
Sarutary Engineer, comes to about Rs. 340, an amount very much above 
the means of the very poor who require rehef. The cost of the katcka 
hut now occupIed by them lS only about Rs. 30 or 40. The extreme 
poverty of the working classes in Indian towns is such that it is impos
sible for them to bUlld their dwellings on an approved sanitary design. 
ThlS pomt was raised in Madras by a motion in the Legislative Council 
last year, but the Government of Madras refused to do anything which 
would amount to a recognition of the policy of providing housing 
accommodation for the poor. 

It does not solve the problem to spend money on the relief of con
gestion without at the same time providing sanitary dwellmgs for those 
who are wsplaced. The pres~nt practice of making provision of building 
sites is not likely to result in any improvement at all, as the same class 
of huttmg Will be constructed elsewhere. If it is not pOSSible on financial 
grounds to provide dwellings for all who' are displaced, some provision 
ought to be made in sanitary schemes for the construction of a few model 

152 ) 



dwellings so that those who can afford to bUlld may be able to follow 
good and approved designs. 

In a conslderatlon of town-planning schemes the constitution of 
Indian soclety, and ltS hablts is a Vital questlOn and cannot be 19nored; 
due prOV18lon should be made to meet them. Otherwise town-planning 
schemes wlll not be successful. Separate blocks for each class are 
desITed and should be set apart. 

MR. RAMACHANDRA RAO sald :-1 should lIke to make a few remarks 
illustratmg the condItion in Madras. There the problem is not so much 
congestlOn such as eXlSts m Bombay, but some congestlOn added to the 
prob!em of the betterment of lUSamtary areas such as now exists in most 
provmclal towns. As tills Conference adopted a resolution about town
plannmg durmg Its previous slttmgs, It appeared to me that It was ap
proprIate to exam,ine the question from the financial aspect of town
plannmg on the prmClples recommended by the EnglIsh Act m those 
resolutions. It seems to me that if those prinClples of financing town
planning schemes are adopted m Indla, most of the provmcial towns 
WIll not be able to finance the schemes at all. Wlth the view, there
fore, to see how far eXlstmg condItlOns would justify the mtroduction 
of these measures and the adoptlon of the financial proposals lald down 
in the Engllsh Acts, I have placed before the Conference details of some 
of the schemes carrled out from provinClal funds m Ellore. You will 
see from the details given that none of these schemes could be financed 
on the prmClples lald down by the English Acts. It seems to me, there
fore, a matter worthy of consideratlOn as to whether this Conference 
should recommend to the Government any other way of financing these 
schemes. In regard to this question of town-plannmg the most important 
conslderatlOn 18 the question of the dwellings for the poor. We have 
had large numbers of the poor lIving in the heart of the towns, who, from 
the lUSamtary condItlOns under willch they hved, had to be removed to 
better localIties, and the result was that all these localIties were acqUIred 
at great cost, but the questlOn of housing the people remained as far off 
from solutlOn as ever. This IS the great difficulty that we are faced 
with in the Madras PreSIdency, whether by the relief of this congestion 
and the acquisltlon of sanitary localities we are placing these poor per
sons who are turned out in better surroundmgs and better houses. In 
Madras the policy has been to clear large blocks of land for house buildmg 
purposes, and place them at the disposal of persons who were turned 
out by town-plannmg schemes, but the Government have systematically 
refused to recognise the principle of providmg house accommodatlOn 
for those who were dIsplaced by these schemes. It was stated that It 
is purely a matter for local bodIes and the Government would not finance 
them or gIve prOVincial grants in aid of building houses for the poor who 
had been displaced by town-plaIIDing schemes The question therefore 
arises for conslderation whether tills policy of the rehef of congestion 
and the acquisItion of insamtary areas IS sound unless some proVlSl0n 
18 made for the housmg of the poor who are dishoused m tills way. Is 
it to be regarded as merely a matter of commerClal concern or is it to be 
part and parcel of samtary work ~ I beheve, Sir, that, unless some 
provision 18 made either by better provmcial grants or by increasing 
the resources at the disposal of local bodies, the question of town-plan
ning will remain as far from solution as posslble. 

The speaker then referred to the paper by Lala Jai Lal on .. Sanitary 
Improvement in Urban Areas" and observed that he (Lala Jai Lal) 
had complained that the SImla Improvement Committee had also the 
same financial dIfficulties as they had in Madras. 

Another point on which he would like to place some insistence was 
town-planning m rural areas. In Madras they had 400 towns with a 
population of 5,000 and over, as shown in Appendix B of his paper. 
The ground rent payable on these SItes was revisable every 30 
years. These lands which were bwlt upon were still regarded as 
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agricultural land for the purpose of raising ground rents. If it 
were a municipahty, the lettmg value of the land would be' revISed 
every 5 years. The rules were complicated and required a great 
deal of consideration. The town-planrung act as proposed In a reso. 
lution of the Sanitary Conference last year would apply to large towns, 
but it was equally necessary that m reference to small towns a set of 
rules, simple and eqUltable to all partIes concerned, should also be mtro
duced. 

Another point In regard to town-planrung was that socIal restric
tions and the habIts of the people had to be consIdered. They were 
still experiencIng difficulty in thIs connectlOn at Ellore in getting people 
who had been sent away from congested areas to accept SItes acqmred 
by the MunicipalIty. Any scheme would be a faIlure unless the inchna
tions of the people were taken into account. 

Mr. JAI LAL's paper on " Sanitary Improvement in Urban Areas," 
and Mr. K. Iyengar's paper on the" Bangalore City ExtenslOns" were 
taken as read In the absence of the authors. The followmg is a 
summary of Mr. Jai LsI's paper :-

The pOSItIOn and powers of municipal bodies is defined and discussed 
with reference to the control over construction of new buildings and 
necessary improvements of eXIstmg ruinous or msanitary \:twldlngs. 

The lImltatIOns of the Punjab Municipal Act, III of 1911, are set 
forth and adffilrustratlve difficultIes are pointed out. For example, 
in the case of a rumous or insanitary bUllding, which nothmg short of 
rebuildmg or reconstructIOn can remedy, muruclpal cOIIlllllttees are 
bound to give the owner the option of either removmg it or repairmg 
it, and that the repaIrs should be specified on the legal notIce. ThiS 
throws undue responsIbilities on the committees. Agam, muruCipal 
co=ittees are powerless to take action regarding msarutary bUlldings 
occupIed for purposes other than human habitatIon. 

These defects should be remedied and in cases of confhctmg interests, 
sanitary conslderatlOns should overrIde all others. 

As regards land acqUlsitIon to relieve congested areas :-
(a) all schemes should Include provision of accommodation for 

people turned out and whose houses are acquired or 
demolished, 

(b) owners of adjacent property or land who benefit by improve
ments should contribute to the cost of such improvements 
m dllect proportIOn to 'the benefit they receIve, 

(c) procedure under the Land Acquisition Act should be shortened 
and simplIfied, and land acquiSItion officers should be 
.empowered to take into consideratIon, when aw~rdlng 
compensation, the ruinous or msanitary state of buddmgs 
or property, 

(d) disputes should be settled qUickly and finally by arbitration 
and no hard and fast rules laId down, 

(e) muruCipal bodies should be empowered to issue debentures 
or form improvement trusts to provide funds for reclama
tIOn of insanitary areas, and WIthout the neceSSIty of 
asking for speCial legislation. 

MR. K. IYENGAR'S paper on the "Extension of Bangalore CItY," is 
summarised as follows ,-In 1892, improvements and extensIOns 
of the town of Mysore were undertaken and proved ~ benefi~ial 
that, in order to mi.mmIse the excesSIve overcrowding, slIllllar 
efforts were made m Bangalore, and the Chamarajendrapet extenslOn 
was built to the west. 

When plague broke out in 1898, the evils of overcrowding were 
accentuated and further extensions took place to the north and south 
of the old city. Recently a fourth extensIon, hnlring up those on the 
west and south, has been opened out. 
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· The author discusses the geological formatIOn, topography and 
climate of the area and their bearmg on the choice of site for, and lay
out of, the extensIOns. 

The total area of the four extensions up to date IS 1,089 acres, which, 
wIth the area of the cIty proper, 666 acres, gIves a total extent of bUllt 
area of 1,755 acres 

The extensIOns are all laId out more or less on the gridIron or chess
board plan. In only one, the Basavangudi extensIOn, are added four 
dIagonal roads terminatmg at the four corners of a pubhc square m the 
centre of the extenSIOn. 

The approach roads are 100 feet wide, and other roads vary from 
40 to 60 feet. Each row of houses is dIVIded by a narrow conservancy 
lane, 12 to 15 feet m breadth, and these lanes form a dIstmgUlshmg 
feature of the Bangalore extensions 

The desIgns adopted, though unimpeachable from a sanitary pOlnt 
of view, gIve a stIff and monotonous appearance. Due regard has not 
been paid to natural features, and consequently there is a lack of beauty 
of perspectIve and varIety of landscape In all subsequent extensIOns 
this should be borne In mmd, and natural features taken advantage of. 

The storm water dramage, sewerage, and water-supply schemes 
were not completed before people were allowed to build houses on the 
sites. This was a serious mistake, and m all future extE'nsions these 
works should invarIably be included in the estimates and completed 
first. 
I The paper concludes with a descriptIOn of the dramage and sewerage 
arrangements of the extensions, theIr defects, and the improvements 
still reqUlred. 

A map of the four extensions, a diagram showing sections of roads 
and conservancy lanes, and general plans of house connectIons and 
drainage works accompany the paper. 

RAt BAHADUR GANGA PERSHAD VARMA Said he had read Mil. Orr's 
instructive paper and heard hIs address wIth great mterest. He agreed 
that the 63! 0 rule should be adopted in all Clties, but pomted out two 
dIfficultIes which occurred to hIm m Upper IndIa. These were (1) 
that if they Insisted on house-owners, when they rebUllt theIr houses, 
leaving a 10 feet lane behmd, the first thmg asked for would be 
compensation. The second dIfficulty was that If 10 feet were 
taken away from houses whICh generally had a WIdth of 40 or 50 ft , 
it would not be possIble to have a zenana house sUItable for Muham
madans in Upper IndIa. He would hke to know how these problems 
had been solved m Bombay If they could be solved, the queshon of 
reheving congested areas would be solved, but as far as Northern IndIa 
was concerned this was a great dIfficulty 

RAt SAroB WAZIR SINGH dId not thmk that the 63lo rule could be 
of universal apphcation and thought It would depend upon the phYSIcal 
and local conditions of the place as to where It could be apphed. 
He instanced Dellii where one-storeyed bUlldings would be unbearable 
in the hot weather. In Saharanpur, Meerut, DelhI and other adjacent 
places it was the custom to have large chowks m the middle ot houses, 
and these were used on the occasions of gathermgs at a funeral or mar
rIage, and setve the purpose of a chimney These chowks were also to 
be found in Lahore, Amrltsar, Ludhtana and Ferozepore, and It may be 
proper to applv the 63!0 rule to thesE' places. Again m Delhi they had 
what may be c·alled the rrght of privacy. If there already existed a house 
two-storE'Ys hIgh, and the mUlllClpahty only permitted a one-storeyed 
house adJoinmg it, the owner of the one-storeyed house had the right 
to bring an action agamst the owner of the other house to have all windows 
closed so long as they overhang or overlook h18 house Another question 
also had to be considered. When the population mcreases there are 
only two alternatives, eIther to gIve them land to build, or to mcrease 
the storeys of houses. In Delhi there was no alternatIve but to increase 
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the number of storeys so as to give place to newcomers. In Delhi the 
ground floor of a house IS seldom used for residential purposes. The 
application of this rule would operate hardly in these cases, and this 
could not be Justlfied on grounds of samtation alone. From Mr. Orr's 
paper it would appear that he allowed a house to be double the Width 
of the street In heIght in cases where there were no chowks. In Delhi 
the first storey 15 generally 12 to 16 feet high, the second storey between 
10 to 12 feet, and the thlId storey, called a Barsati, is a small room used 
in the rainy season. The womenfolk and family take the alI each even
ing on the tops of the houses, and pamchaJJas, and the prohibition of 
high houses would affect thelI health. He thought that the physIcal 
and other conditIOns of a partlcular town should be taken into 
consideratIon before makIng such a rule universal. This rule Will affect 
very senously the value of urban Immoveable property in Delhi 
and there are many persons in Deihl who hve solely upon Income from 
rents. 

MR. KENT '-1 should hke to congratulate my friend Mr. Orr on h15 
interestmg and instructIve paper. I read hlB paper WIth feelmgs of 
pleasure and ad=atIOn mingled WIth a little disappOintment. Feelmgs 
of pleasure, because I was brought once more In contact WIth a subject 
with whIch, as Engineer to the Bombay Improvement Trust for some 
years, I have considerable experIence. AdmIratIOn at the extraordinary 
Industry and painstaking IngenUlty of Mr. Orr in prodUCing this remark
able paper whlCh must have taken up a very great deal of his tIme, and 
which lB, to the sCientific man and the expert, certainly very instructive. 
There IS a certain amount of disappointment at the way In whlCh the 
subject has been treated. Mr. Orr, we know in Bombay, lB very thorough, 
and everything he touches he usually sees through. He has unfurled 
his banner in Bombay, hlB gospel is In hIS hand, and his disCIples are 
collected round hIm, but it seems to me that his gospel of which the 
paper presented to the Conference IS only a chapter, IS a httle too com
plex for simple men. If a man wants to move rr,ultltudes he must 
preach a simple creed, and I thInk In the paper that we have before 
US, there is Just a chance of the wood being obscured by the trees. That, 
I think, lB a pIty. The paper lB full of meat, but 'tis a trifle indIgestIble. 
As regards this 63lo rule, the essence of It is as shown on the blackboard, 
'lnZ., that if you have two houses SIde by SIde, then the space between 
the two houses should be one-half the height of the taller house. That 
is the rule in Its essence. Of course, as Mr. Orr pOints out, It IS to be 
applied in a variety of ways, and condItIOns, but those are matters whlCh 
ought to be left for the executive officer and the expert, and need not 
concern the man in the street. If you tell hIm that when there are two 
houses adJoIning, the space between the two should ,be one-half the 
heIght of the taller house, he WIll understand you; but rl you befog 
hlB mind With an Immense amount of detaIl the matter will cease to 
interest him, and possibly alIenate his support. 

Mr. Orr has told us In his interesting paper that the bUIlding bye
laws of the Bombay Improvement Trust are based largely upon the very 
valuable work that was done by the late Mr. Harvey. Everybody who 
knew Mr. Harvey as MuniCipal COmmlBsioner of Bombay had the very 
greatest admiration for him and hlB thoroughness, and it was he who 
really went to the root of the sawtary problems in Bombay, and in his 
practical mInd formulated a number of suggestions whIch we in the 
Improvement Trust have endeavoured to put Into shap~, in the ~orm 
of bye-laws, and the 63!0 rule is more or less based on his suggestIons. 
We do not COnsIder the 6310 rule altogether sufficient, but haVing regard 
to the enormous value of land in Bombay, we have not found it pOSSIble 
to adopt anything more stringent. We regard this 6310 rule as the 
sheet-anchor of our bye-laws. People have trIed to tamper with it but 
we h~ve stood up against all OppOSItIOn and I believe it is ~ow universall, 
admitted to be a very admirable sawtary rule. At one tune before this 
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rule came into existence, there was a sort of rough rule that only one
third of a plot of land need be left as an open space, M., two-thrrds 
nught be built upon. But that rule might operate harshly or it nught 
operate in a manner pre]uwcml to sanltatlOn.. It 18 pOSSible to deSign 
a house whICh Will not cover more than two-thrrds of the plot and yet 
at the same tIme be hopelessly msamtary. The 63io rule operates every
where on Trust Estates and I have no doubt It WIll even meet Delhi 
condltlOns. • 
I , I very much regret to see a proposal m Mr. Orr's paper to reduce 
the 631° angle rule to one of 6So. I thmk that the 631° should be the 
meduClble mmlmum. That angle IS more obtuse than the angles adopt
ed m Liverpool and varlOUS other towns In England, and any lowermg 
of thIS standard I VIew With dismay. In one para there is a mUnICipal 
bye-law to the efl'ect that m the case of chawls, ~.e., bUllwngs for housmg 
of the poorer classes, there should be greater spaces left bet}Veen bUlldmgs 
than in the ease of the better class of bUlldmgs Nobody is able to und!'r
stand that anomaly, and Mr. Orr touches on It m hiS paper. It seems 
strange that when bUlldmgs are designed for the workmg classes who are 
supposed to be dIrtier m theIr habits than the well-to-do, they should 
have greater open spaces. The more well-to-do a man IS and the 
better he IS educated the more space he lIkes about hlID, so there can 
be no valId reason for mSlstmg on the prOVISion of greater space for 
chawls and houses of that sort, than for buildings for the superlOr 
classes. 

On plan No. 10 there IS a proposal to cut ofl' the backs of bUlldmgs 
and remodel them. Plan No.10 IS typical of many of the grossly insanI
tary areas m Bombay. You will see there two lInes of houses abuttmg 
on streets With a very narrow space separatmg them at the back. ThiS 
IS the service passage whICh It IS dIfficult for a sweeper to enter except 
SIdeways. That space is about 2 feet Wide. The Idea IS to WIden that 
out to get a 20 foot space at the back: that means cuttmg ofl' the rear 
of all these houses, and as It is in the rear of these houses that the latrmes 
and the washIng places are generally located, It would result m such 
houses bemg deprIved of these necessaries. Of course that mvolves 
the remodellIng of the house. It means pullIng down a part of the house 
and adaptmg It so as to lUclude latrmes and washIng arrangements. 
I do not know whether Mr. Orr's suggestlon IS that the cost of domg 
this should be borne by the publIc body concerned or whether It should 
be borne by the owner. I thInk that pubhcfundsshouldnot be spent 
on works of this nature. Ithmk the laws reqUlre revising so as to enable 
publIc bowes to mSlst upon these msamtary defects being removed at 
the expense of the owner. Bowes lIke the Improvement Trust should be 
concerned m big schemes, laying out roads and big areas and in develop
ing new land, but theu funds should not be squandered m domg thmgs 
wruch ought to be done by the owners themselves. These people rack
rent theu tenants and It 18 only reasonable that the cost of lIDprovement 
should fall on them. 
" I should lIke just to make a few remarks on Mr. Jai Lal's paper on 
Simla. I always thought Simla was a sort of Elysium for the gods 
and was not aware that it had its dark, insanitary smister spots, but 
apparently it has. It is very evident from the account gIven in the 
paper that some well-conSIdered scheme for the lay-out of all Inwan 
cities should be worked out. You must not deal With one httlearea. 
the Clty must be tackled as a whole. All schemes of lIDprovement 
should 'be well-considered schemes and it is no good tinkermg with 
lIttle bits of a town. Mr. Jal Lal says .-" In my opmion it 18 a 
great mistake to start on a campaign of acqUlSltlOn and demohtlon 
of buildmgs in congested areas WIthout first providing for the suitable 
accommodation of the persons occupymg such bUildings. If thIs IS 

not done the very act mtended for relIeving congestion defeats its 
own purpose."J 
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That is so. there is no question about that. We have had just 
the same trouble m Bombay city and I think we might have been given 
a httle crecbt for what we have done in the Trust to mitigate the hard
shIps of displacement, but perhaps the wllter of the paper dId not 
know what had been done m Bombay in this connection. In rec('nt 
years we have systematIcally provIded accommodation. I don't sav 
it has been sufficIent m every case, but before tacklmg a n('w scheme 
we have built. what we call semi-permanent camps for hOUSIng those 
that are dIsplaced owmg to our operatlons. We have a very sImple form 
of camp. The sheds are all bruIt of corrugated Iron and In such a way 
that there are no holes bored in the sheets whlCh are kept together by 
clips. ThIS IS put on a simple foundation and the whole shed can be 
rapIdly taken to pIeces and put up in another place when its removal 
IS found necessary. In another place In his paper, Mr. Jal Lal says: 
" If the SIte 18 left as an open pIece of ground between other houses it 
comes to be used as a dumping ground for the filth and rubbIsh of the 
nelghbourmg houses and IS thus a source of nuisance." 

That IS so. I think open spaces mIght convenIently be divided 
into three sorts. To begin WIth you have the small open space. In 
every area of the city you want a certaIn number of small open spaces 
as they have m Germany and other towns on the Continent, where 
chIldren can go and play near their homes under the eyes of their mothers. 
Those places, in the larger towns, should be tarred so as to present a 
clean sanItary dustless surface, and where possIble gymnastic apparatus 
or something of that kmd might be provIded for the chIldren to play 
WIth. These places are found very necessary on the Contment and 
they fill a very greatly-felt want m keepmg chIldren off the streets. 
Another type of open space IS large recreatIOn grounds and parks. They 
are intended for youngIsh people, for sport and recreation, as well as for 
the general public. There IS a third kind of open space whlCh has come 
into favour, partlCularly in America, and that IS what 18 known as park
ways. Along the big avenues and boulevards, a WIde shady space IS 
left runnmg parallel to the road, 40 or 50 feet in Width. This forms a 
contmuous amenIty, and as the tramways are frequently laid alongside, 
the converuence to the travellmg public 18 very great. The next para
graph deals with betterment which is a very thorny subject, and which 
meets with an enormous amount of oppositIOn, as It is bound to. It 18 

very difficult to know how to assess the value of betterment ThIS 
problem will no doubt be tackled m tIme In Bombay and Mr. Orr WIll 
very likely have somethmg to tell us on the pomt presently. 

In Mr. Iyengar's paper a good deal of attentIOn is paid to the 
subject of the laying out of CIties, and he explains the type of 
lay-out that has been adopted for the Bangalore CIty extensions. 
We have there what is known among town-planners as the chess
board or grlcbron plan of lay-out. It seems to me that the man 
who laid out the extensions of Bangalore had made up hIS mmd 
that the only way of laying out a City was by cbvlding It mto a number 
of plots by roads at right angles to one another. That type of lay-out 
may be very SUItable on a flat plam. It is a very deSIrable type of lay
out in business areas where you want well-shaped plots for shops etc., 
but if traffic is to circulate in the most cbrect manner, a certain number 
of diagonal roads runnmg through the lay-out is essentIal. When you 
come to the suburbs of 'a cIty where land may pOSSIbly be undulating, 
then formal rectangular type of lay-out is absolutely useless. I thmk 
you must follow nature to some extent. You must study the contours 
carefully and make use of the levels for aligning roads and drainage 
works. Then there IS the resthetlc point to be considered, it is one 
frequently neglected, in thIs country. The question has been taken 
up at home, and on the Continent one sees the most delIghtful treatment 
of undulating areas. The lay-out by the new capital of the AustralIan 
,Commonwealth is a fine example of the most up-to-date treatment of 
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the lay-out of hilly country. But for town-planning schemes of any 
lund to be successful the collaboratIon of engmeers and archItects is 
essential. . 

The HON'BLE MR. L. PORTER .-1 should hke to say one word. I 
think 15% is paId fox the acqUlsitlOn of msamtary properties all 
over Inroa except m Calcutta and Bombay. There are special Acts 
With regard to thIs. 

The HON'13LE MR J. P. ORR -In connectIOn with what Mr. Kent 
has Just said about the development of undulatmg areas, may I pass 
round a plan of the development of what we call the garden suburb 
of Bombay, whIch 18 largely due to Mr. Kent's gemus 1 

MR. E. G. TURNER ;-1 should hke to say a few words on the paper 
by the Hon'ble Mr. Ramachandra Rao. 

The paper deals more with the lIDprovement of existmg conrotlons 
in a town rather than provIding for Its future extenSIOn. The schemes 
tlxplamed are mamly housing schemes, and not such town-plannmg 
schemes as are actually bemg prepared under the EngllSh Town
Planning Act. It 18 stated that none of the schemes mentIOned m the 
paper could be carned out if they were to be financed on the prmclple of 
betterment. ThIs may be so, and the local ltUthonties concerned would 
naturally consider thls pomt before Fesolving to carry out the Improve
ments by applyIng the proviSIOns of an Act which gives them power to 
charge for betterment. It 18 not always thought desrrable m England 
to use the Town-Plannmg Act, even when it would be more convement 
to apply Its prov18ions, and sanctIOn has been refused to the preparatIOn 
.:-f some schemes on the ground that It would be better to proceed under 
the orrunary powers of the Pubhc Health Act. One great advantage 
however In having an Act that allows a local authorIty to clalID for 
betterment is that it arms them With a strong weapon With which 
to combat clainlB of compensatIOn for injury. The result 18 that an 
agreement IS usually effected between the local authority and the 
owners concerned, and the success of a town-planning scheme 18 assured 
If there 18 agreement between all partIes. I have come across no case 
In England In WhICh a claim for betterment by a local authonty 
under the Town-Planning Act has had to be referred to arbitratIon. 
Agreements m all cases have so far been effected. 

A good pomt is made m statmg that MUnICipal finances in India 
need exammatIOn WIth a view to brmgmg them more into hne With the 
conrutIOns in the West. In the Bombay Presidency, a Mofussil MuniCI
pahty has to " cut Its coat accorrung to the cloth," and It IS not found 
easy m practICe to raIse the taxes. In the case of town extension schemes 
It IS most Important to secure land whIlst It is cheap. MuniCIpal funds 
are generally small and hardly suffice for present needs, so that the 
mterest on capital borrowed to carry Qut a prOmIsing scheme is best 
obtamed by a shght mcrease m taxatIOn. Ample return Will be obtained 
if the scheme proves a success. In England the local rates can be in
creased or decreased WIthout hmIt by a mere resolution of a Municipahty, 
and in Scotland the general rates can hkew18e be Increased up to a hmIt 
of 1/- m the £ on the assessable value. It would considerably help local 
authorities in India to Improve and layout their towns, d they could 
impose taxatIon up to a certain limit to meet the expenses of loans 
required for prom18ing housing and town-planning schemes, when once 
such schemes have been finally sanctIOned. 

The purchase of land In advance of development is also 
recommended. In England the local authoritIes are not very keen in 
this matter, but German Mumcipahties buy largely, and as an example 
of the extent to which they use therr powers It mIght be mentIoned 
that about 70 per cent. of the land In the farrly large town of Ulm 
belongs to the local Municipahty. 

It 18 suggested that d local authorities are permitted to make 
'proposals for the acquisitIon of buildmg land to meet not only present 
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but future needs for the next 20 or 30 years, and be allowed to 
confine p;oposals for constructlOnal works only to the extent to which 
they may be. l~medlately necessary, there wIll be a better chance of the 
local authorItIes unde.rtakmg these schemes. Thls suggestIOn describes 
exactly the manner In whlch the Draft Bombay Town-Planning BIll 
will allow a scheme to be executed. A large area can be planned and 
all the land required, whether lIDIDediately or in the future 15 eIther 
obtained at once by the local authonty, or reserved for the p~rpose for 
whlch it is required, and from tIme to tIme, schemes dealmg WIth cons
tructlOnal works In different portions of the area can be taken m hand 
as the courSe of development demands. 

MR. G. P. ROBERTSON ·-It 15 rather difficult to apply the 6310 
rule in Darjeeling where houses are built on the slope of a hlll. In 
DarJeelmg we have had many cases in which large bustees have arisen 
from small begmnings. People receIved permission to blllid huts. These 
huts in course of tIme develop into two-storeyed buIldIngs, and In B 

very short time it becomes impossIble to deal with them. There are 
several places of that sort where there are neither draIns nor roads. 
In this connection I would like to see a clear defirution of the word 
" hut" and the definition should include a two-storeyed bUIldIng of the 
kmd which is practically a hut. Then With regard to the questIOn of 
houses for people displaced. In DarJeeling if they are taken too far 
from the town the prlCe of labour Increases consIderably. 

In DarJeelmg small open spaces are looked after by the DarJeehng 
Improvement Fund whIch 15 under the control of the Deputy Com
misslOner. The Curator of the Botarucal Garden is m charge of these 
areas and they are kept in very good order. 

MAJOR C H. BUCK :-As regards general building bye-laws, 
many of them are fairly satisfactory, but the dlfficulty 15 to enforce 
them and to mduce members of local bodies to apply them correctly. 

In second class munlClpahties it is desrrable to instruct the mum
cipal sub-overseer or mistry, who IS generally employed to prepare 
prIvate plans, so that he will prepare them on proper prmclples. 

At an ordinary murucipal meetmg one has not tIme to go into details 
and to properly deal WIth the numerous plans sent m. As a matter 
of fact, m petty towns the method of bUilding lies entirely m the hands 
of the muniCIpal sub-overseer or IDlstry. 

1 also Wish to make a few remarks on the reflection of light by 
whitewashing outSIde and inside of walls. WhItewash 15 very cheap 
and it has a most marvellous effect when apphed to otherwIse dark 
houses and streets. Take an ordmary eXIstmg shop in a bazar ; there 
is a front room fairly hghted (provided the street is broad), a mIddle 
room rather dark, and a back room, which is sometimes almost pitch 
dark. WhItewash the mSIde walls and one can read in that back room. 
The importance of hght to human health 15 well known, but I mar men
tIon that my brother, who is a surgeon of two hospItals m Bnghton, 
once carried out experiments m the wards to see the effect on patients 
by changing the position of ~herr beds; the 8t~t15tics .w~oh h,: ob
tained showed that even the slight VarIatlOns of light wlthin a srngle 
room had a decided effect on the rate of recovery of patIents. I think, 
therefore, that our building bye-laws should alway's include rules for 
white or colour washIng. 

DR. LANKESTER :-1 should like strongly to support what has just 
been said about the v~lue of light and abou~ the extreme ~Cllity 
of securing It by. the slIDple metho~ that ~a8 lust been ~ent~oned. 
Again and agam one has seen m practice dark rooms nght III the 
IDlddle of a CIty, where a few annas spent in whitewash would 
make all the difference between hght and darkness. 

There 15 one other point as regards town improvement upon which 
I would like to lay emphasis, and that is the tremendous importance of 
pucca paving of narrow gullies. Anyone who is constantly m and out 
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amongst narro~ gullies m the mIddle of a cIty IS continually forced to 
see the grea~ difference which .there is between those gullies which have 
a .pucca pavmg an~ those which are left unpaved. There is first the 
~fference of cleanliness, they can be easily flus):ted every day. There 
18 the absence of mud, and there is what is perhaps more important still, 
the fact that on one of these pucca gullies you can see in a. moment 
whatever filth has been deposIted, whereas in the ordinary mud, un
paved nalTOw passages, they go from bad to worse. When there is bad
wl'ather they become muddy, filth can be deposIted on them and no one 
sees It, and they are frightfully offensIve in hot weather. More than 
that, the possession of one of these eaSlly cleanable streets seems to 
raise the social status of the whole mohalla or quarter. You get a better 
class of inhabItant coming to them. The houses themselves are 
Improved and it seems to raIse the whole tone of that partIcular 
mohalla. 

Of course as an outsIder one IS Impressed by the griat dlfficulty 
wmch all house-plannmg experts must be faced WIth, how long are we 
to wait before these great Improvements are to take place 2 We cannot 
encourage fires, most admIrable as fires are when they do occur. The 
chief improvements In the CIty that I am connected WIth, date almost 
entirely from two very dlSastrous fires that have taken place dUring 
the past year, but somethmg may surely be done ill the way of encourag
mg pubhc opiruon on the part of the large owners. I would suggest 
that only those Indian gentlemen slwuld ever be put on' mUUlclpal 
commIttees who themselves are Wllhng to make sacrifices ill the direc
tIOn of seemg that theIr own property IS above suspicion m this matter. 
There ought to be an end of whatls"Constantlytakmg place, the stultIfica
tIOn of all the plans tha t are put before the COmmIttee by experts, because 
possibly the President or the most wealthy member of the Committee 
18 there, and nothing can take place so long as he SIts on that CommIttee. 
We need to have tl1e best, not the rIchest, but the best and lllost truly 
advanced Indian opinion WIth us in these matters, and, gentlemen, I am 
perfectly certain that if we look for it in the right way, if we honour 
those who really are worthy of honour, we shall get that best and most 
advanced opinion on our side all through. 

The Hon'ble Mr. Ramachandra Rao brought forward the importance 
of providing suitable dwellings for the poor who are dIsplaced by such 
schemes as have been mentioned. The shelter scheme heard of in 
Bombay is admIrable so far as it goes, but it is feasible only temporarily. 
Its importance IS great because It IS one of the cases where we have to 
guard against improvements, which may have as theIr sequel inevitable 
overcrowding, and which may really make the remedy in the end w9rse 
than the disease. The remedies are difficult, but perhaps one might 
mention two, one being the encouragement by heads of Government 
of philanthropy in the direction of large building trusts such as the 
Peabody Trll,st, and many other i=ense trusts in London, which 
have provided acco=odation for hundreds of thousands of the poor 
in congested districts in London. Every head of Government in the 
different PresIdencies is approached from time to time by wealthy 
Indians who are ready to give hberally, and are quite ready and 
indeed aUXlOUS for some directIon to be given them, as to how best theIr 
money shall be spent. Might one dare humbly to put forward ~he 
proposal that the suggestion be made to generous donors to make gi!ts 
that will benefit their own fellow countrymen m a large and WIde 
manner hke that, instead of buildmg splendid edifices that WIll 
look well in the most prominent position of the city. Further, investors 
In building schemes might be encouraged, if it were possible, by 
generous Offers as regards Government or municipal land in . or 
around cities. There is no question at all, I suppose, that the building 
of sanitary accommodation on a large scale would be a most excellent 
mvelltment to companies who care to use their money in that way and 
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it may encourage them to do so d they could have genPfous treatment 
as regardmg building sites. 

MAJOR C. H. BUCK :-There is another matter which I forgot 
to mention and that is the existence of sanitary rulea in the various 
religious books of the people of India. Many of these rules are most 
excellent dnd if SUItable ones were extracted and impressed on the people, 
they would have a great effect ill. improving sauitation generally. At 
the time of Diwali, for instan(,e, much can be done in this way. I 
thmk it would be desirable for an officer to be placed on speCIal duty to 
prepare such. extracts. These, in the hands of district and sanitary offi
cers, would be extremely useful. 

MR MOORE :-In regard to the rear open space insisted on by 
Mr. Orr, I think it would be well to leave out the word" rear," as in the 
type of houses commonly met with III Madras there is an open space 
m the centre, and as long as the house IS not too high it is quite 
sarutary. He thought it would be a mistake to adopt a system which 
was not III accordance with local customs. He enquired whether l\1J:. 
Orr mtended that the rules in regard to aIT space should apply to non-

/ residentIal buildings as well as reSIdential buildings, because rl they dId 
not, a non-residentIal building might make the residential bUIlding next 
door to it entirely insarutary from the point of view of excludIng light 
and aIT. 

In regard to Mr. Bao's complalllt that the Madras Government 
were not wIllmg to gIve money for the bmlding of houses for the persolls 
who were dispossessed by improvement schemes, he pointed out that 
the Local Government was bound to refuse such a request, as such 
schemes had to be made self-supportlllg. If they were not self-sup
porting then their scope would be so limlted as to be of practically no 
value. Model dwellmgs could only be constructed on a small scale and 
to serve as models. 

He entirely agreed with what Dr. Lankester had said as to encourag
ing Indian philanthropists to invest theIT money in bUlldmg schemes 
and thought that, with personal mfiuence, a great deal might be done In 
that directIOn. Somethin$ of this nature had been done in the station 
of Bangalore, ~or the improvement of which they had been given one 
lakh of rupees by the Government of India, and for every rupee they 
had spent, two rupees were spent by prIvate Indian gentlemen, 80 that 
three lakhs were spent. He thought much could be done by enlisting 
the sympathies of intelligent IndIans in this mallller. 

MR. G. N. SAHASRABUDHE :-As a layman I would sup-port 
the proposal of including "whitewashing" in the House BUIlding 
bye-laws, but "whitewashing" may include whitewashing not only 
by chunam but by white earth or "safeyd mutti." All of you must 
have seen that ill. villages some houses are kept clean by poor people 
by whitewashing their houses with white earth, so that the poorest of 
the poor WIll be aole to White-wash their houses. 

MAJOR BEADON .-1 should like to ask Mr. Orr one little pomt 
of detail about this system that they have in Bombay of insisting on 
what I may call "set;back "lines. The Punjab Municipal Act under 
which we work in Delhi, lays down that the Committee has power to 
lllstitute set-back lines;but mrlortunately that section also has a proviso 
which states that a man may be ordered to set his house back only pro
vided the Committee 'give him sufficient compensati('n. That is rath~r 
an important point and I should be very much obliged if Mr. Orr WIll 
tell us whether his schemes provide for financing such improveme~ts. 
I think we probably all of us agree with what he has said on the subject 
of light and air, and so forth. . 

We have two matters to consider, one is the question of new 
schemes for which rules have 'to be drawn up, and the other is the 
question of improving our existing insanitary towns. I think certam 
parts ~f Delhi must be admitted to be extremely insanitary, ~nd I am 
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very sorry to say that the Capital of Indla possesses no building bye-laws 
at all. There are some bUIldIng rules but they can hardly be described 
as bye-laws. I want to emphasIze the great dlfficultyone has, not only 
lU getting bye-laws, but in getting them enforced when they are passed 
My experience in Delhi has been that we have had great difficulty 111 
drawing up SUItable bye-laws. 

In regard to bulldIng lines, one of the first things necessary, I think, 
III our towns, especially in old towns, is to lay down a building hue and 
to get people back to that bUlldlng hue. ThIS is the only way in which 
you can prepare the way for the Improvement Trust. When it comes 
along, you have done a little towards improving the place and the 
result IS that the work of the Improvement Trust Committee if it does 
come, is a httle easier. In this connection I thlllk that every such 
Committee should take the map of a town and begin by markmg on that 
map the set-back lines to be adopted in future. 

Major Beadon then referred to the subject of playgrounds. In 
Dellll they had really no playgrounds at all and It was pitiable to see the 
children of the place plaYlUg about lU the streets for wane of other open 
spaces. 

In regard to the question of financlllg munICipahties he pointed out 
the great dlfference lU the methods adopted in England and III Indla. 
In India it was customary to have a number of different taxes and 
total these up when collected, and thereupon draw up an expendlture 
budget on that baSIS. If there was not suffiCIent money to carry out 
all the Improvements those improvements were left undone. In England 
the custom was Just the reverse, the expendlture budget was drawn 
up first and they knew how much money they reqUITed, they had 
only one tax, the house-tax, and they merely put an extra twopence or 
threepence on the house tax and so got the money. He was confident 
that they ought, in fi!l,ancing IndIan municipahtles, to lUsist on havlllg 
a :fleXIble tax whICh could be increased when money was wanted for 
necessary improvements. . 

THE HON'BLE MR. RAMACHANDRA RAO referred to the questIOn 
of financlllg muniCIpalitIes whICh had been mentioned by Mr. Turner 
In Madras the tax was 166- per cent. over the ren.tal value and several 
munlcipahtles had exhausted theIT resources. Out of 63 municipahties 
only 19 were prOVIded WIth water-supply schemes, and none of them 
WIth dralUage schemes. The marglll of taxation was so small that 
unless substantIal help was gIven to mumClpahtles from ProvincIal 
or Imperial funds it would not be possible for these municipahties 
to finance dxalllage schemes. 

In regard to model dwellings he mentioned that the deSIgn of a 
cheap dwellmg-house furnIShed by the Samtary Engineer to the Madras 
Government cost Rs. 456, whereas the cost of a kutcha hut put up by 
the poorest class of persons III Madras was only 30 or 40 or 50 rupees. 
He thought It was, lU these cITcumstances, impossIble for the municipa
hties to undertake to provide dwellings for the poorest classes, and un
less that question was faced town-plallling would stand where it was 

In regard to what Mr. Moore had sald, Mr. Rao sald hIS point 
was not that the Mamas Government was not sympathetic, but that 
the problem was not WIthin theIr power. It was for that reason he 
had mentIOned the matter at this Conference so that they mlght brmg 
their dIfficultIes before-the Government of Indla. 

He was glad to know that Mr. Turner approved of the idea of ac
qUlIing all the available ground III the neIghbourhood of towns for 
Improvement purposes If the question of financing Improvement 
schemes could be at least partIally solved, It was only by acquirmg 
all such available ground, as early as pOSSIble even before the work of 
I emoving ()ongestion conllUenced. He suggested that a resolution 
might be adopted in favour of the acqUISItion of land J,ll the neighbour
hood of towns, hefOle the deruohtion of houses Ul insanitary areas was 
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undettaken, and that Provincial and ImperIal grants be devoted to 
that purpose. 

There was another »omt, that in regard to providing playgrounds 
for children referred to by Major Beadon from Delhi. Schools were 
distributed all over Dellu and they required a great deal of money in 
order to prOVide gardens or open spaces for the children. 

THE HON'BLE lIB. J. P. ORB in replying said :-1 observed that 
In some of the remarks that have been made It seems to be the impres
sion of the speakers that what I have recommended is the adoption 
m toto and everywhere of the 63r rule as in force in Bombay. That, 
of course, was never my intention. I am glad to hear other speakers 
recommend that local conditions should be taken mto consideration. 
Of course in a huge contment hke India one must recogmse that local 
conditions WIll vary enormously, and what is sUltable for one place may 
not be suitable for another; and yet I hope that there may be found 
no necessity for distmction between one place and another in the adoption 
of the prtnmples underlying the 63,0 rule. There are some ver, big 
questions raised which I fear would mvolve separate lectures 0 half 
an hour each, and I would recommend that some of them be brought up 
at the next Conference after people have had time to conSider them In 
relation to their several towns. 

lakIng the Hon'ble Mr. Ramachandra Rao first, he has had a grcat 
deal to say upon the question of providIng for the people to be eVicted 
before actually acqUlImg theIr land. That, of course, IS a very difficult 
question and one upon which we have had experIence in Bombay and 
m fact it IS a point in. respect of which we plead guilty to havmg made 
mistakes in the past, by which mistakes we hope other people Will 
benelit. It is true that in Bombay, as I believe m parts of Madras, thl' 
result of turning people out of their houses has been that the neIgh
bouring parts have become overcrowded, that rents have consequently 
gone up, and when those parts had to be acquired acquiSItIon had to bl' 
paid for on the basis of those enhanced rents. I will tell you 
something of what we have done III more recent times to try and escape 
this difficulty. In the first place, we have now reached in Bombay 
a stage at which the Ilse m rent has been checked. The supply of ac
commodation is exceeding the demand, and we now have no difficulty 
whatever III seemg that people are prOVided WIth rooms when we acquire 
houses, because our pohcy now is, not to evict immediately after acquiSI
tion, but to leave people in possession of theIr houses for as lon& as WI' 
pos81bly can, and to turn them out block by block as we reqUire thl' 
dIfferent blocks for development. 
, We keep a register in which is recorded what room has been offered 
to each man a couple of months before he has been evicted from the 
room we want to demolish. We find that about half of them take 
the rooms we offer and half of them go elsewhere. I have trIed to find 
out whether now-a-days this results in overcrowding and my general 
lIIlpresslon 18 that it does not, because sarutarJ: b~ding has b~en 
encouraged in recent years m Bombay, that mdicates the policy 
which I thInk should he'iollowed everywhere. You want, on account 
of that provision of the Land AcqUiSition Act which says that ~he 
date of declaration is the date on which you value a house, to notify 
for acqUlsitlOn as early as possible; but having acquired your p'ro
perties you need not at once evict the inhabit!lnts of th~se properties 
What we do 18 to pick out the worst of those propertIes here and 
there, and evict the people from those, and we put up for those people 
that we cannot find rooms for elsewhere, seIni-peIlllanent camps, a 
type of which I have brought here and will explain to anybody who 
WiShes to inspect it. The advantage of these seIni-permanent .camps 
IS this: as Mr. Kent has described to you, they are put up m 8?ch 
a way that the material of which they are composed can at any tWit' 
be taken out of the building and is available for use. We never 
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make holes In our corrugated lXon sheets. I have here a statement of 
our finances for these houses. They cost us Rs. 150 per room, and 
aft~r allowing Rs .. 5 per square yard as the cost of the land, a cost 
whIch, I suppose, IS much more than you would have in many other 
towns, we still make a profit of 4'7 per cent. upon rents of Rs. 2·8-0 
per roo~. Now Rs. 2-8-0 can always be paid in Bombay. There we 
have qmte a different state of affairs from what exists in Madras and 
Cawnpore. I am told that people there cannot afford to pay very 
much more than 8 annas per month. If that is so, what is required 
IS a general increase of wages whICh, I suppose, all town-planners 
foresee must come and has to be faced. We make a return of 4"7 
per cent. In Bombay upon the money that we put into these semi
permanent camps, and If you regard the land as of no value you get a 
9 per cent. return. So that people adopting that form of semi
permanent camp in places where land IS of less value than m Bombay, 
may find that they will get a return of somethmg like 4 per cent., 
4'7% Just covers what we have to pay on mterest on sinkmg fund. 

The Hon'ble Mr. Ramachandra Rao has saId he thought Indian 
municipalities should acqulXe all land In the course of development 
before they start any scheme. I am afraid our experience does not 
lead me to encourage .him. It may be all rIght in partIcular places, 
but m Bombay we have found It very doubtful We stIll do not know, 
It is a matter to be settled later on when our lands are fully developed; 
but although we acquired land in the north of the Island at from one 
to two rupees per square yard which IS very low compared to Rs. 25 
per square yard whIch we had to pay elsewhere, we do not expect to, be 
able to make a profit on that because of the great cost of preparing 
roads and filling up the land, etc., and what is more, and what a great 
many people do not take into account, the loss in interest and smking 
fund charges that occurs in the interval between acqulXing the land and 
spending the money m developmg It and being able to lease it. I quite 
sympathise with the Hon'ble Mr. Ramachandra Rao in hIs expOSItion 
of the difficultIes in Madras, because Government let them have land 
at a rent whICh IS liable to enhancement in the future. You want 
certainty as far as you can get It in all these enterprises, and that un
certainty would debar private enterprise to some extent. It mi~ht 
be possible for the Madras Government to let the muniCipahty wantmg 
land for the purpose of erecting temporary homes for people they wish 
to evict, have the land for twenty years at a nominal rent and return 
it to them afterwards. Then you ask what is to be done WIth people 
who have been put there durmg those twenty years. You may hope 
that, as has happened in Bombay, private enterprISe encouraged by the 
measures that samtarians are taking to depreciate insanitary property 
and appreciate samtary property, Will have provided suffiCIent accom
modation for the people who have been temporarily accommodated for 
twenty years in semi-permanent camps provided by the mumcipality. 
I might mention that m Austria there is a very large business done in 
that direction. The Government reheve builders of taxes for ten, 
twenty, or even thIrty years, on conditIon of their erecting bmldings 
of a certam kind and letting them out at certain rates to poor 
people. . 

Rai Ganga Pershad Varma raIsed a pomt about how far the 
cuttmg off of the rear part of a buIlding might affect the value of the 
rooms: that is a difficulty. You may, as he says, cut off ten feet from 
a house and the remainder may not be sufficient for the man to make 
any practical use of it. I do not see that there is any help for that 
exce:pt in such a case, to acqUlXe the whole house and use the plot so 
acqUlXed for extensions of neIghbouring houses, which is what we are 
proposing to do by way of experiment m Bombay. Perhaps next year 
or the year after I shall be able to gIve you the results of our actual 
experiments in this direction. The genera.l idea. 18 that if you have to 
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cut off so much of a house that the remainder is of no value the 
owner of the house shall have the right to force you to acquir~ thl' 
whole. 

Ral Sawb WaZlr Smgh seems to have mlSunderstood me I 
gathe~ that he .t~ that ~he 6310 rule gives a man the right of h~ht 
and'aIT over hIS neIghbour s pro:(lerty. Of course nothingof the kind 
is intended. You tell a man who is buildmg a house that he has got to 
provide sufficlent OJ?en: space round hi.s house, and pnmanly that space 
lS expected to be wlthin his own holding. If he can get a neighbour to 
agree with him that he may use his land for the purpose of hiS open space 
'Well and good; otherwise you reqUITe a man to find that spac~ 
Within his own holding: you certainly would not give hIm nght.~ 
over anyone else's property. Then he asked about the cases in 
which ground floors are not used for residential purposes. If he Will 
look at AppendIx B of my note, he will find that that question has 
been fully treated there. Where the ground floor 18 not used for 
residentJ.al purposes It 18 not necessary to apply the 631~ light plane 
rule. The light plane rule, as defined, is for residential quarters only. 
It is only the rear air plane rule that is applied both to reSidential and 
non-residential quarters. 

I may take up what Mr. Moore remarked about this. He said that 
you might apply your rules to a residentlal building, but if you did not 
apply them to a non-residential building next door you might entirely 
spoil the residentIal bUlldmg. That lS so. If you have a non-residential 
bUllding on a plot you nught spoil a residential bUl.ldmg on the next 
plot If you did not leave suffiClent slde open space. If a house 18 60 
feet hIgh and has a non-residential bUllding next to it, that non
residentlal buildmg may be built right up to the edge of the holdmg . 
but we requue the owner of the 60 feet house to leave 30 feet in his OWll 
land. The residentIal house is 60 feet high and must have a slde space 
of 30 feet. That will sufficiently ventilate his rooms even If the 
non-resldentJ.al house 18 bUllt nght up to the margin. But we do 
msist upon the rear open space satisfymg the 63!· rule, even mil 
nOn-Iel;!dential house. The other questlOn raIsed by Mr. Moore was 
as regards whether you should enforce the rear open space in places 
where the custom is to rely entuely' upon mterior open spaces for the 
lighting and ventIlation of the rooms. That is a great difficulty which 
occurred to me at once when I saw the type of buudmgs m Lucknow 
But Mr. Moore says, why should you bother about other bUlldings If 
the interior open space 18 suffiClent for light and ventilation. If you 
look at the statement of the principles upon which these rules are based, 
you WIll see that the 6310 rear au plane rule 18 deVlSed with the obJect 
of securing perflation of air beh~nd 'TOWS of bu~ld~ng8 ; and If you do not 
apply that to all bUlldmgs, you would have non-resldential buildings 
obstructing that passage wwch is left for perflation of au between rows 
of buildings., You must apply that rear plane rule to non-residential 
bUlldings as well as resldent1al. That bemg so, it becomes somewhat 
difficult to take the case of bUlldings in places where It 18 customary 
to rely upon mterior air spaces I can only suggest that you Will have 
to inSIst upon the house SItes there bemg larger than they are In othel 
places, and if you so reduced your house SIte by requiring the back part 
to be left as an open space, as to leave no room for an indispell8able 
mtenor courtyard, I am afrald you Will have to acquire the whole 
SIte. I can qUlte reahse that may be a difficulty which is insuperable 
here and Will reqUITe one of those modificat10118 of the 63! 0 rule as 
apphed to Bombay which I recognise as essentJ.aL In that connection, 
too, I may speak . about the hill station difficulty. If you look at the 
statement of pnnClples, you will find, as I saId before, that the obJect 
of this 6310 rear air plane rule is to provlde space for perflation of all" 
between rows of bUlldmgs. In the examples gIven of Darjcclmg, 
Smlla or other hill stations, you have not got two rows of bUlldmgs 
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lJetween which you want perflation of an:, so you do not need to apply 
that rule there at all. 

I entirely endorse all that has been sald about the necesslty of en
/orCtng bye-laws. In the book of model rules and bye-laws which I pre
pared for the Bombay Government some time ago, I remember I started 
by saying you might have written at the top of each page, "It is no 
good havmg bye-laws if you do not enforce them." It is a great 
dIfficulty; one does not know what to recommend. There are in 
Bombay, and I hear there are in many other Provinces, munici
pahties who wlll stultIfy any bye-laws you may make by refusmg 
to enforce them. I can only suggest that it may prove necessary for 
Government to deCide to leglslate, to the effect that in such cases the 
drsposmg of all matters connected Wlth the enforcement of bye-laws 
should be left -not to the murucipality as a whole, but to either an 
executive officer or a small but very select comlnittee. 

There was a pomt ralsed by l\'laJor Beadon as regards set-backs. 
In Bombay the Improvement Trust acqUlred theIr estates and then 
laid down then set-back hnes, so that they have to pay through the 
nose for land which ultimately goes into roads, and the municipahty 
themselves are Just now in a great difficulty because they reahse that 
they have let themselves in for enormous expendrture under the 
present law for paymg compensatlon for set-backs for roads outside 
the Improvement Trust estates. The whole questlOn 15 now bemg 
considered by separate commlttees and, perhaps, we may have some
thing more to say about that a year or two hence. For the present 
we only know that this 15 an insuperable difficulty which adds greatly 
to the expense of the Town Improvement scheme. 
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SECTION B. 

FIRST SESSION. 

THE HON'BLE Sm PARDEY LUKIS, X.C.S.I., X.H.S.,I.M.s., 
PRESIDING-. 

(a) Kala-Azar. 

THE PRESIDENT :-We propose to make a slight change in the 
agenda this morning for the convenience of the delegates. We shall 
begin with kala-azar, after discussing which, we will take Dr. Bentley's 
paper on the reaction of mosquitoes to artifimal hght. Then we wIll 
adjourn to another part of the buildIng where Major Christophers WIll 
give a practical demonstration, with reference to his synoptIc 
arrangement of Indian anophelines. As regards kala-azar, before 
I ask the' various gentlemen to introduce their papers, I wish to say 
that the reason why we have not been able to put before the Conference 
the report of the kala-azar committee, is that it was delayed in 
submission. I did not receive it tIll I came here at the begInning of thIS 
week and it has been impossible, therefore, to have it consIdered by the 
Scientific Advisory Board. Most of the members of the committee 
are here and will be able to speak on various matters. I have 
already mentioned to you Captain Patton's observation on dogs and 
you have a pr~cis of Captain Mackie's work before you. 

there is only one point in connection with thIS report which I 
desire to speak about, and that is as regards certain observations which 
have been made by Dr. Korke. Dr. Korke has examined a large number 
of smears from the bone-marrow and spleens of dogs, and in four cases 
he has found one or more isolated bodies resembhng Leishmania in 
appearance. It is a little doubtful whether these bodies are really 
Leishmania and therefore I have advised Dr. Korke not to publish Ius 
obsel:vations as yet. We propose to continue the observations and also 
the work which he is doing in confirmation of Dr. Row's inoculation 
experiments. I only mentlon this now, in order that if Dr. Korke's 
observations are confirmed later on there may be no doubt as to 
the priority of the discovery. 

CAPTAIN MACKIE introduced his paper "Kala-azar in Assam," of 
which the following is a summary :-

The contribution is a precis of a progress rep()rt of work undertaken 
between the months of February and September 1913. 

A study of the history and incidence of kala-azar from 1891 on· 
wards shows that there has been a very slight increase during the last 
three or four years, though scarcely enough to confirm the belief of 
villagers that a distinct recrudescence has occurred during recent years. 
Of the cases observed, eighty-one per cent. were in the first fifteenlears 
of life. The author advances the opinion that the main point a epi
demiological interest in the disease is its dependence upon clo8e per80nal 
contact. 

Out of 433 examinations of the peripheral blood, the specific para
sites were found in 11 per cent.; but excluding "doubtful" cases 
21 per cent. showed Leishmania. The author is not inclined to believe 
that the significance of the parasite in the blood stream is as great 
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as some belIeve. Experrmental work on ammals is beIng undertaken; 
the negative results from dissection of files, mosqUitoes, fleas, bed-bugs 
and other insects IS referred to. The spleen and bone marrow of dogs 
from kala-azar Villages have not shown any VISible Infection. 

The author has tried various methods of treatment without 
success, though intestinal antiseptics are useful In reducing the fever 
and improving the general conditIOn. 

The work and InvestigatIOn IS still bemg carried on in different 
parts of Assam. 

CAPTAIN MACKIE :-The paper WhiCh is before you in my 
name IS a very short preCIS of the work which has been carrIed on by 
me under the Indian Research Fund durIng the last 8 months. I divided 
my report Into three parts-epideIillological, clmical and experimental. 
Under the heading of epIdemiological I have not been able to throw 
any light on the transmIssion of the disease. I was not able to find 
that caste or occupatIOn had any Influence or cause, or that there was 
any particular relatIOnshIp between kala-azar and clImatiC conditIOns 
or meteorologIcal condItions. As you have mentioned, Sir, there was a 
very interestIng point about the age dIstrIbution whiCh shows that 
kala-azar at present, in Assam at any rate, IS a Juvemle dISease, because 
80 per cent. of the cases were in people under 15 years of age. Whether 
that tendency to attack the young is due to any particular condItIOns 
of chIldhood It is difficult to say. It however coinCIdes faIrly 
accurately WIth the tIme since the big epidemic in 1906-07, so that It 
looks as If kala-azar were particularly prone to attack the Juvemle popu
lation whlCh had sprung up smce the bIg epidemiC. And therefore It 
may have somethmg to do with the question of immunity. I have 
made some remarks here on the questIon of sexual Intercourse, as last 
year you referred to It partIcularly as a question which needed to be 
consIdered. I am inclined to place no Importance whatever on the 
relatIOn of sexual intercourse to kala-azar. The next part of my report 
deals with clmlCal observation. I don't WISh to say much on this part 
of the subject except Just to lay stress on this question of irntabihty 
of the heart WhiCh has not, I thInk, received the attentIOn whIch it 
might have done. I found that the heart beat was ahnost InvarIably 
qUickened quite out of all proportIOn to the temperature. In thIS 
connection it IS rather Interesting to note that I saw a case In the 
hospital here whIch had been diagnosed by Colonel Rogers as a case 
of ,undoubted kala-azar. And there,as I pOInted out to Major Walton, 
the heart beat was 148 although the temperature was about normal. 
Then under the head of experimental work I have a good many records, 
but unfortunately mostly of a negative character. I examIned 
433 specimens of the perIpheral blood, and I found that Leishmama 
were present In about 20 per cent. My exammatIOn was nothIng hke 
as extended as that generally adopted by Colonel Donovan and Captam 
Patton In Madras, because for the Illost part they diagnose theIr cases 
by the examInation of the peripheral blood, and therefore It is not strange 
that they record a very much larger proportion of positIve results than 
those people who, for instance, adopt spleen puncture as a method of 
dIagnosis. So that I don't think there IS necessarIly any very great 
difference in thiS respect between the Madras cases and the Assam 
cases, but I shall be glad to hear what Colonel Donovan and Captain 
Patton have to say about that. Spleen puncture has been carried 
out by me in nearly two hundred cases smce I have been on this mquiry. 
I have never noticed any III effects from thIS small operatIOn at all. 
Then as to the question of the signIficance of the paraSite in the peri
pheral blood. That is, I think, a very important and interesting ques
tion because it has been assumed that because the parasite appears in 
the peripheral bl~od it is necessary that the disease mu~~ be .transmitted 
through the perIpheral blood. Of course, the probabIlity 18 largely in 
favour of that hypothesis. But it does not absolutely make a suffi. 
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dently sure foundation on which to rear a very large superstructure. 
I'do not think that anybody has ever succeeded in inoculatmg 
any animal dll'ectly from the peripheral blood nor m cultivatmg 
Lelshmarua, even m cases where there have been a large number 
of parasites Then with regard to my arumal expenments. I have 
done 49 animal experlIDents altogether and I found for the most 
part that arumals are very refractory and difficult to moculate. There 
my experience coincides With those of other workers in Madras and 
elsewhere I have recently also succeeded in moculatmg dogs With 
kala-azar in Assam, by mtroducmg human spleen matenal mto 
the peritoneal cavity. Otherwise 1 found that the flymg fox is a 
most susceptible a1llIllal, and as It 18 very lugh 10 the zoological scale 
and cheap, it may be a useful arumal for future work. Then I have 
exammed a large number of insects of different kinds. I have laid 
down fly paper m a large number of kala-azar houses, but the insect 
catch has been very disappomtmg-only a very few bltmg insects were 
obtained from any of the houses. J!'lagellates have been found m 
sandflies and have been IdentIfied as such by Professor Mmchin 
though their source and nature are obscure. I have also exammed 
a good many mtestmal worms as well as mosquitoes, fieas, and other m
sects, but I have found nothmg at all m any of them. The question 
of the bed-bug IS also very mterestmg, although the number of bed-bugs 
I have exarmned is not very large. Instead of taking a large number 
from stray sources, I confined myself to examirung only those actually 
caught in the bedding of kala-azar patients, and from these a total of 
469 bugs were obtamed. These bugs in every case were brought to the 
laboratory, and they were dissected and examined in the fresh state 
and afterward stamed, and in 209 of these the stomach contents were 
introduced into the tissue of a monkey, and of flymg-foxes and dogs. 
I exammed these animals a few days ago and so far I have not been able 
to get any pOSitive results. Then this questIOn of dogs which is a very 
important one. I have kIlled 93 dogs under the same favourable con
ditIOns. That is to say, I have always chosen dogs who have been m 
or about a kala-azar house or In the viCimty of kala-azar patients. I 
have subjected them to microscopic exammation, and I have also in
oculated the bone marrow of a number of these Into arumals, but these 
latter which were also examined a short time before I came, have also 
remained negative, so that the evidence in regard to dogs m Assam 
if! also negatIve in the same way as the examlllation of bed-bugs. As 
I said before, I have succeeded in inoculatmg a dog, so it proves III Assam 
also the dog IS not immune at any rate, even If It is not actively con
cerned. I have recently paid some attention to other pOSSible sources 
of infection-and I have examined the wces in a considerable number 
of cases, and also fish and so on, on the suppoSItion that they might 
pOSSIbly be m some way connected with the question. But there again 
my observations have been largely negative. I have found bodies 
closely resembling Leishmania in the stools in two instances. But that 
may be a mere accident. All these experiments are gomg on in various 
parts of Assam at the present time. 

LIEUTENANT-COLONEL L. ROGERS then introduced his paper 
on "The bearing of Assam tea-garden experience on the problem 
of the etiology of kala-azar," of whiCh the following is a 8ummary :-

Seventeen years ago the author pointed out that infection in kala
azar is essentially a house or SIte one. Since that time Dr. Dodds Price 
has carried out measures on these lines in tea gardens in the Nowgong 
district with uruform success. 

Over two thousand cases have been followl'd up from first to 
last. 

Segregation methods have been adopted. Out of infected lines 
only those households which were completely free from the disease 
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were moved into new ones. No new coolies were admitted into the 
old lines, and vacated houses were destroyed. 

The population concerned numbers about 8,000 In no single 
instance has kala-azar occurred in the new lmes, and the dIsease has 
been completely stamped out of a number of gardens; this result cannot 
be attrIbuted to a general decline of the dIsease m the dIstrict as a whole. 
. Cont:ol e~amples show'that the disease continues mdefimtely m 
IJ;tfected lines In the absence of such segregation methods. The author 
reIterates the arguments mcrlmmating the bed-bug as the probable 
carrIer of infectlOn. Water and diet can be absolutely excluded. The 
concluslOn arrived at IS that" the bed-bug theory best accounts for all 
the known facts." 

LIEUTENANT-COLONEL ROGERS '-The paper I have laId before you 
to-day IS an abstract of a fuller paper by Dr. Dodds PrICe and myself last 
year. I have been asked by SIT Pardey Lukls to bring it forward as It 
mIght be of some help In our dISCUSSion to-day. I WIsh, in the first place, 
to make it qUIte clear that any value this paper has is due to the work of 
Dr. Dodds Price. He has been over 20 years in the Nowgong dIstrict of 
Assam, and he has only been on leave for a few months on two or three 
occasions. He has had contmuous charge there of kala-azar cases 
among the tea-garden coohes, and has been able to follow up over 2,000 
cases from first to last. Durlng over 20 years-that you WIll agree IS a 
unique experIence of the disease-Dr Dodds Pnce has carned out 
most successfully the segregatlOn methods whIch were worked out by 
me in conjunction WIth him, at the tIme of my orlgmal investigatlOn m 
1897. I publIshed the results a few years after the first expenment 
carried out III the old Salara hnes, Nowgong, where the infectlOn was 
so great that out of 240 souls there were only 96 who had not got the 
mfection in their houses. We moved out the healthy people, only 
takmg those m whose houses no cases of kala-azar had occurred, and 
moved them Into new hues. These new hnes were filled up wlth 
freshly imported coolies to number some 500 people. They have 
been absolutely free from kala-azar for the last sixteen years. 
During the early portion of that tlIDe the coohes who were left behmd 
in the old infected hnes, which were only 400 yards from the new hnes, 
were attacked, and the dIsease went on among them and carned off 
over 80 per cent. of these people. It further spread to a nelghbourmg 
line of 60 souls, and over 80 per cent. of these were carried off, and yet 
in the new lines, only 3 or 4 hundred yards away, the 500 people 
remained perfectly free. The dIsease has now dIed out of the old hues 
and that partIcular area IS now free from kala.azar. Subsequent to 
that time these experiments have been carried out III 9 more cooly 
hnes. In the full paper you Will find the results tabulated. These 
hnes contained a workmg population of 6,727 people (mcluding children 
over 8,000 people). WIth the exceptlOn of one hne, they were moved 
about 8 years ago, and still the whole of these hnes are absolutely free 
from the disease. To gIve one example which is a typical one (I mentlOn 
It because more accurate data are avaIlable With reference to It), 
namely, the Amlucikle tea garden-there the dIsease was so severe that 
during two successive years It carried off more than a hundred per 
thousand of the population; the lines were then moved to a new place 
and those hnes now contain nearly a thousand people, and they have 
been free from kala-azar for 11 years; the dlseasehavmg been absolutely 
stamped out, those remaining in the old lines havmg gradually died 
off. Suullar success has now been obtained III 10 dIfferent eooly lines. 
Next we want to know whether this dying out of the disease could 
have been due to the decrease of the eplderruc in the dIstrict durmg 
those years. Here we have the important fact that only three years 
ago a severe outbreak on a tea-garden took place, and the disease was 
just as bad then as during the original epidemic, and the same 
measures were successful. So we have the fact that during 16 years 
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these measures have lieen unrlormly successful over the whole of 
that penod. The success, therefore, cannot be due to any dying out 
of the disease between 1897 and 1900 when it decreased so greatly. 
But we have still further and stIll more conclUSIve evidence, because 
there still remam two hues where these measures have not been 
earned out. The most interesting of these Imes 18 the old Rangamatti 
tea garden one, and there we also have a new cooly line. Before I 
went to Assam, as far back as 1895, these old !mes (only some 200 
yards from the new ones) were infected. The new lines have now 
remamed free ever since 1895-nearly 19 years, and yet during the whole 
of that period, in the old infected hues WhICh have not been moved, 
the disease has stIll gone on year by year. We have only got detailed 
records since 1908, because the hospital was destroyed by fire that 
year. Dunng the last five years we have had 63 deaths varying 
from 9 up to 14 in the year. And so we find that where the old Infected 
hnes have been left undlSturbed the disease has gone on. In another 
garden, the Salona garden, we have had the same experIence. There we 
tried other measures. The dIsease of 1897 was not very severe in those 
hnes, so I suggested that instead of removing the whole of the 
hnes WhICh contained a very large populatIon-over 1,500 people-we 
should move out the mfected people and thelI households,andwe did that 
and put them in the segregation lines. The result was that the death
rate whrch had been 74 and 75 In the two previous years at once fell, and 
came down to anythmg from 2 to 12 Then after a few years the 
disease began to Increase again, and in 1904-05 I viSIted Assam and 
then we earned out further measures. In the first place, we built new 
hnes in which newly imported coolies were placed. The new coohes drd 
not then come into the old hnes. Another very mterestmg expenment 
we carrIed out there was to test the bed-bug theory. To do this we select
ed one line, and Dr. Dodds Price set to work to try to destroy all the bugs 
in the infected houses during the hot weather, when the infectIOn 
is at a minimum. ThIS is a troublesome and expensive measure. He 
had to burn all thelI clothmg, dlsmfect all theIr beds, fumigate their 
houses with sulphur, and this was repeated several tImes. During the 
next five years there was less than half the number of cases m the old 
hnes, which were not treated by that method. So that as far as the 
evidence goes it seems to show that the measure may have had some 
good effect. Recently within the last few years there has been a re
crudescence of the dIsease m those hnes. But in this case it appears 
to be due to tlie fact that the new lines in which the newly imported 
coolies were put had become full up, and during recent years a number 
of newly imported coohes have been sent into the infected lines, and 
the disease has had a distmct recrudescence. Here again we have the 
fact that in thlS!me for 20 years the dlsease has contmued year by 
year, although in ten other gardens the disease has been completely 
stamped out by the measures adopted. So I thmk we have a very' 
successful control with regard to thlS. expenment. These facts from 
the personal observation of Dr. Dodds Pnce are unique, and we may 
safely accept them. ' , -

The questIOn now is, what-is' the bearIng of these facts o~ the 
theories of the infectIon of the dIsease. As I showed in my orrgmal 
report, the dlSease is eIther a hOMe one or at any rate a site one. 
And the questron is, how far the observations of Captain Patton on 
the development of the parasite m the bed-bug are sufficient, a~d how 
far they go towards proving this theory. Not very long ago ~ the 
second edItion of my book on Fevers in the Tropics, I s!,-ld that 
owing to. the infectron being found 80 rarely in the bed-bug It ,,:as a
very doubtful questIOn whether it was the carrier, but on c.onsl~er
ing this question further in the li~ht of the above epi~emlOlogIcal 
facts I think I have modified my view. And I should like to quote 
here from my paper_ 
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In the paper with Dodds Price in discussing this point we wrote 
as follows:-

'It has been objected that Patton has only succeeded in obtaIning 
a very few such positive results In a large series of expenments. If 
we consider for a moment the. epidemIOlogIcal facts, this does not appear 
to us to be such a senous obstacle to the acceptance of thIs theory as 
mIght at fust sight appear. It WIll be eVIdent from the data In the 
first portion of thIs paper, that a very conSIderable proportion of persons 
may hve for a number of years in the same cooly lines, or even, as often 
happened, In the same house as other persons Infected wIth kala-azar, 
and yet for long escape infection The further fact, that If people go 
on living long enough In such Infected houses the great majonty of 
them do eventually contract the dIsease, so that after a number of years 
almost the entire population of a set of huts may dIe of kala-azar, appears 
to show that the slowness of the InfectIOn IS not due to lack of suscep
tlblhty to. the dIsease. We know that in the same hues every soul IS 
hkely to contract malana over and over agaIn wIthin the same period 
of tIme' (yet only a very minute percentage of the carrying speCIes of 
mosqUItoes may be found infected); 'we can also testIfy from personal 
experience that bed-bugs can be collected by the score from every cooly 
hut. It would appear from these facts that if even one bed-bug in a 
hundred was capable of carryIng the InfectIOn of kala-azar, every person 
in an infected house would rapIdly develop the dIsease. Moreover, the 
rarIty and scantiness of the paraSItes In the penpheral blood will alone 
account for much of the dIfficulty In feeding experiments. It would be 
qUIte suffiCIent for bed-bugs only very rarely to become capable of con· 
veying the Infection under condItIons (an exact knowledge of which 
is not yet available) to enable them to be effiCIent carriers of the 
dIsease.' 

In snort, the very fact that the parasite has only very rarely been 
found developed in the bed-bug IS to my mind in favour of the theory 
rather than against it, because if they were infected more readIly it 
would not explain the epIdemIOlogIcal facts-because all people would 
rapidly die out. However that may be, the fact remains that the 
segregation methods suggested by me in 1897 have proved eminently 
successful, and have stamped out the disease In a large portion of the. 
population, and this saved the tea mdustry from very great losses. 
And it is partICularly interesting to note that thIS method of stamping 
out kala-azar was worked out as the result of epIdemiologICal studies 
at a tIme when the true nature of the disease was unknown. At any 
rate, the careful observatIon of the facts regarding kala-azar on the 
tea gardens are of the greatest practical importance; they must be taken 
into account and fully explained by any true theory of the mode of 
infection of the dIsease. 

CAPTAIN MCCOMBlE YOUNG :-Mr paper deals with the problem 
of kala-azar in Assam' from a public health aspect, and gives an 
account of the result of an investigatIOn undertaken by the Assam 
Sanitary Department to determine the degree of prevalence of kala
azar in the Province and to deCIde what measures should be taken 
to deal with the disease. 

Some figures are gIven in the report showing the age and sex inci
dence of the cases seen, the varIetIes of domestIc animals found m 
infected houses, and the surroundings of such infected houses, etc. The 
figures are substantially the same as those given by Captain Mackie 
in his paper. 

A map is included in the report which shows in a general way the 
present dIstribution of the disease in Assam. 

At the time when the paper was written the survey was incom
plete in certain areas which are coloured blue in the map. 

Information is now available In regard to these areas and it 
appears .that they are practically free from the di~eas!l. 
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Two recommendations for dealing with the disease were put for
ward to the Assam Administration. 

I. The allocatlOn to infected areas of special travelling dispen
saries under the control of the Sanitary Department, to watch the pro
gre,ss of the disease, to render medIcal aid to infected persons and to 
apply measures of segregation and removal where possible. 

II: The lI~,troduction of the. EpidemIc Diseases Act to prevent 
lIDgratlOn from mfected areas, as orlgmally recommended by Lieutenant. 
Colonel Rogers. The first recommendation has been accepted, the 
second is now under consideration. 

The lllvestlgation clears the way for further research work in 
regard to both kala-azar and malaria in Assam. 

I have maps here which show the dlstribution of the disease in 
greater detail than could be given in the prmted map. I shall be glad 
to show these maps to those interested. 

DR. KORKE :-Unfortunately my paper is not before the 
Conference. Still I have to make a few remarks about certain facts 
in kala-azar I observed m Madras. As regards the epidemiological 
facts, I thmk kala-azar is a household infection and not a house 
infection. 

In the second instance one gets kala-azar by contact, and I 
have also shown in the paper in 1912 that kala.azar has a tendency to 
travel by the sameness of the CO=Ulllty. I made very extensive 
and searchIng observatIOns and the detaIls are recorded in my last 
paper 1912. 

From the last year's observation, 1913, I endorse the views that I 
advanced in the year 1912. 

As regards age, it appears that age IS of httle consequence in the 
infectlOn of kala-azar m Madras, though I have rarely seen a case 
above the age of 60. All ages and sexes, though there are dIfficultIes 
about theIr admission III the hospItal, seem to be equally affected. 
Regarding the point brought in by Colonel Rogers as to the 
InfectlOn by sexual contact. I have studied that point in Madras 
and except III one or two cases where husband and wIfe were both 
infected, when one gave mfectlon to the other, I have never seen a 
case where InfectlOn through sexual contact was of any importance. 
Then I may as well remark that III Madras kala-azar is restricted to an 
endemic area--called George Town. It has travelled very slowly for 
the last 10 years III the nelghbourmg districts of the city of Madras, 
and one pOInt I may as well mention here is that almost all the houses 
in George Town have got wells, which does not appear to be the case 
in many other parts of the city of Madras. As regards chnical observa
tIOn, almost all the cases are diagnosed by means of per1pheral examina
tlOn of the blood. Spleen puncture 1S hardly ever resorted to, as 1t 18 
supposed to be partICularly dangerous, at least in Madras hospitals. 
I think peripheral examination equally answers the purpose. I have 
seen two cases, very early cases of kala-azar, which came to me,-one 
began WIth the symptoms and signs of 'dysentery, and another a case of a 
European who was treated in the GeneralHospital for typhoid. They 
were cases that from a penpheral blood examination proved to be 
cases of kala-azar. In one case the dysentery was of a few days dura
tion. The pat1ent was entuely free from other disease before and he 
was being treated for dysentery only. There was no enlargement of 
the hver or spleen, and there was no temperature. In the case of 
typhoid too-it was rather an important case-there was an enlarge
ment of the liver and spleen. It appears then that the onset of disease 
may begin with symptoms of dysentery and enteric, and in the e~r1y 
stages there may not be enlargement of hver or spleen at all, or III a 
word the disease may commence with .initial .intestinal ~turbance. 

Row has made observations that LeIShmania Donovaru IS capable 
of producing a localised infection. A pocket is made usually in the 
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skin of the forehead, and substance from bone marrow or spleen is in
sInuated. After an Incubation perlOd of 50 to 70 days a nodule appears. 
The nodule seems to be freely moveable, hard and fibrous, In the 
beginnIng about the size of a pea-grows to ~he size of a small walnut 
in about a month's time, and finally disappears or IS absorbed. 
When you scrape the nodule you find Lelshm~nia. 

I repeated his experiments wlth posltIve results. I got pOSl
tlve results In four cases and the incubation perlod ranged between 
50 and 70 days. Row made a communicatlOn to you, SIT (SIT 
Charles Lukls) at the Internatlonal Conference, and he says he has 
found that the absorption of nodules gave rise to the generalized Infec
jaon. This observatlOn was made slmultaneously by me when I was 
sent to Bombay in January on speCial duty In Row's Laboratory; we 
inoculated two monkeys, and I made on the 1st of July the same 
observatlOn which he found, I suppose on the same date or a little 
later on, I am not quite sure. But he had an opportunity of demon
strating his experiments to the public. So kala-azar lS capable of pro
dUCIng a localised infectlOn. I may as well throw In a suggestlOn 
here that if the insect theory is to be completely demonstrated, it is 
comparatively easy to Introduce the infected contents of the bed-bug 
Into a pocket of a M. smwus, producmg a locahsed nodule, and to see 
the presence of Leishmania there. As regards the perlpheral cultures, 
I already noticed the point brought in by Captain Mackie about the 
cultivation of parasites from the peripheral blood. I faIled to culti
vate LelshmanIa, also faIled to inoculate monkeys by the peripheral para
sites. I may as well mention that I was doing cultures from the bone 
marrow and spleens, when CaptaIn Patton was examing cultures from 
stray dogs in Madras. I made nearly 600 cultures and I obtained nega
tive results. Finally, I have nothing more to say except to lay stress 
on the fact (that so far as my observations were made and they spread 
over oases collected from 1903 up till now on cases diagnosed by Colo_ 
nel Donovan) that kala-azar is a household InfectlOn and has a ten
dency to spread by contact. In almost all cases when one could get a 
reliable history one got evidence of previous contact 

It is too early here to discuss the significance of a localized patho
logical leslOn of Leishmania Donovani In a Macocus sinicus." 

DR. U. N. BRAMACHARI said that the mitablhty of the 
heart so frequently observed by Captain Mackie was not noticed 
in his cases in Calcutta. As regards the examination, of the peripheral 
blood, he stated that he could very rarely find the Lelshman-Donovan 
bornes in It, though the method employed by him was a very speCial 
one. He took a few drops of blood and centrifuged it and took the 
layer of leucocytes at the top of the deposlt and made a smear. In 
this way he could get fields containing very large number of leucocytes, 
but careful search rnd not reveal to him the presence of Leishmania 
in them. As regards the bed-bug theory, he pointed out that he had 
examined the stomach contents of a large number of bugs caught from 
the beds of patients sufferIng from kala-azar In the Campbell hospital, 
Calcutta, but he could never discover the presence of Leishman
Donovan bodies in them. Besides, he beheved that the bed-bug theory 
could not explain the terrible epidemics that took place In Bengal in the 
fiftles, namely, the Burdwan and the Jessore fever, which, according to 
the observations of Colonel Rogers, were epidemlcs of kala-azar, be
cause he could not understand how suddenly the bed-bugs could be 
infected in several houses at the same time. 

DR. BOSE :-In the voluminous literature upon the subject of 
kala-azar we seldom come across cases where the parasites have been 
discovered in the {'arlier stages of the disease and unless that is 
done the evidence is not conclusive. The mere fact of the presence 
of the parasite in the sample blood obtained from the splenic puncture 
of a patient suffering from enlargement of the viscus does not neces-
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sarily P1'?ve that there w!ls no :flasmodium malarIa in the earlier stages 
of the dIsease, nor does It nullify the theory that Plasmodium malaria 
in certaIn stages may undergo [still further metamorphosis. Now 
I. submit th~t. there are cases of malaria which do not readily 
YIeld to qUInIne and there are cases of kala-azar which are 
benefited by the exhIbition of quinine. Colonel Rogers than 
whom no better worker in the field of tropical fevers has ever c~me to 
IndIa, has said that In one case he found beneficial effects from the timely 
exhibItion of qUInine although that case was a confirmed case of kala
azar. Colonel Rogers saId last year that kala-azar is IndistingUIshable 
in the early stage.from the ordinary case.of malana and that he always 
found the malarIal paraSIte accompanIed by LeIShmania Donovani. 
Segregation and Isolation in a favourable site have proved efficacious 
in Dr. Price's cases. I would also beg leave to remmd hIm that the 
same thing happens In cases of malaria, when these patients are 
removed from swampy ground to a dry place. There we get the 
same beneficIal result. ' 

THE PRESIDENT ·-1 just want to get at your'meaning, Dr. Bose. 
Am I rIght m puttmg it In a nutshell that you WIsh to brmg forward for 
consideratIOn the point that pOSSIbly the LeIshmania Donovani is a 
stage in the life-history of the malarIal parasite? 

DR. BOSE .-That is my idea. 
DR. BENTLEY :-1 have followed the present dIscussion with very 

great mterest, though for the last ten years I have not been able to take 
any active part in the investIgation of kala-azar, 1 was before that III 
a pOSItion to study a very large number of cases; not such a large num
ber as Dr. Dodds Price has done, but very nearly-I think practlcally
about half that number. And those cases also occurred in epidemIC 
form on several tea-gardens m the Darrang dIstrict of Assam. 
Darrang is on the north bank of the river, and Nowgong is on the south 
bank. In 1901 we first discovered that kala-azar was prevalent and 
was present in epidemic form on a large tea-garden hne containing 
about 700 coolies. Very shortly after it was found to be present In an
other line about a quarter of a mIle away. Subsequently we found 
about 25 cases In another garden-fibout three miles further on. On 
the big garden-the main garden-two lines were found to be infected. 
There were four other lines-but they were all at a lIttle dIStance-a 
quarter to half a mile from the infected lmes. There were these dIffer
ences however. The two infected lines were on lower land which was 
of a more sandy nature than the non-infected SItes and they were close 
alongside some uncleared virgin forest. The non-infected hnes were 
surrounded by cultivated land a~d tea. There was also, I mlght men
tion, a difference In the water-supply, for whereas the two mfected lines 
were supplIed by wells which had been constructed many years previ
ously of bad bricks, unsteined and cracked, whICh allowed the surface 
water after a heavy shower to run right into the well, in the healthy 
lines the water-supply was from wells ~hich had been properly con
structed and lined by cement. 

Another POInt. In the infected linea there were very old coolies, 
and they had been allowed to have very much their own way, WIth the 
result that they kept cattle in the verandahs of nearly every house. 
They had also got their little gardens round the houses. In the healthy 
lines the cattle were not allowed to be in the verandahs of the houses. 
There were cattle-sheds and all cattle were stabledapart from the dwell
ings. When we realised that we were in for a serious epidemic, and 
knew it to be kala-azar, because after Leishman's and Donovan's dis
covery of the parasite 1 was also successful in finding the organism by 
spleen puncture in many cases, we adopted the suggestions for segre
gation tb.at had been made by Colonel Rogers some years previously. 
But I may say we did not get the same results that have followed in 
Nowgong. We had two lines made at a distance of about half a mile 
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apart. All the coolIes were taken away from the infected hnes-and 
the sick coolies were separated from those who were well. The old 
lines were entirely abandoned, and their roofs were taken o:ll' and they 
were allowed to be exposed to the sun and rain. Meanwhile a certain 
number of cases began to occur in a healthy lIne half a nule away from 
the infected hue. In most of these cases relatIOnshIp could be traced 
between them and coolies in the infected lines. I dId my best. I 
warned the manager that he was running a big risk and that he would 
get kala-azar all through this line unless he segregated the sick. But 
nothing was done. In 1904 I went on furlough to England. There 
were then 60 cases of the disease in the line.' I came back after ten 
months and expected to find kala-azar sweeping through the line, because 
segregatIOn measures were not beIng taken. I found instead 20 cases 
hVlng, 20 cases dead, and 20 cases recovered. The disease has now 
practIcally dIed out, but there are still coolies living there in whose 
spleens I found the parasite 10 years ago. There IS now no kala.azar 
on the fust site which was abandoned Mter two years the coolies were 
allowed to go back there. The only change that has occurred is that 
the water-supply has been looked after, and the virgin forest has been 
entirely removed. 

These two instances show that in Tezpur the same results-a dying
out of kala.azar-havefollowed upon (1) careful segregation, and (2) 
complete neglect of the precaution. And this suggests that the disease 
has died out by natural causes rather than as the result of special 
measures. 

MAJOR MCCARRISON :-Capt. Mackie has referred to the fact that 
67 per cent. of cases of kala-azar have rapid heart. In connection Wlth 
this observation I should like to suggest to him the posslbllit'y that the 
rapIdIty of the heart's action in these cases migh,t be due to hyperthy
rosis. I wonder whether in the course of his observations he has noted 
the microscopical appearances of the thyroid gland in such cases. You 
WIll remember that Dr Carlos Chagas describes one form of the disease 
which he has named "ParasIte thyroiditIS" as the " cardiac form," 
and he records the fact that rapidity of the heart's action is one of its 
most prominent features. It occurs to me that probably these cases 
may show some interesting thyroid changes. 

, C.APTAIN PATTON .-1 am sorry that I have no paper this year 
on' kala-azar. I have made no onginal observations and I feel rather 
dIffident in sayIng anythIng. I have, however, made a few POInts and 
I may just say a few words on them. In the fust place with regard to 
examinations of the perIpheral blood my experience has been entIrely 
limited to Madras and I have never yet faIled in finding a parasit~ ex
cept in one instance. I have on several occasions seen kala-azar patients 
from Calcutta and I have also found tFe parasite in the perIpheral 
blood. The questIon regardrng the dog and kala-azar m India IS ex
tremely important owmg to the fact that it occurs in association WIth 
the same or SImIlar dIsease along the MedIterranean httoral where 
there are dogs in contact with the patients. Durmg my experiments 
on dogs a rather Interestmg phenomenon turned up. Two of my dogs 
that were inoculated with heavy spleen emulsions were kept along 
with some other dogs in an animal experiment room, and I thought 
the experiment was going to fail. However, it was soon found that 
these dogs were beginning to emaciate and in their blood I found 
P~roplasma canis and very shortly after that enormous numbers of 
kala-azar parasites. Now this has occurred three times, not only in 
dogs but also in the case of a Jackal. The Jackal is, as you know, 
immune to Piroplasma canis, and this jackal was kept in the same 
place, and it is probable that the three expenmental dogs had contract
ed piroplasma from ticks which had come o:ll' from some other dogs 
that were in the room. T4e result was that these tlrree dogs dIed 
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of kala-azar complicated with Piroplasma canis, and it seems to me 
that there is some curious connection between the two diseases. If 
dogs which have been previously infected wIth kala-azar develop 
P~ropla&ma can~s, the kala-azar parmntes multiply and appear m 
enormous numbers m the penpheral blood. Whether it would have 
occurred if they did not develop P~ropla&ma cants I am at present 
unable to say. While thIS experiment was gomg on the dogs were 
swarming with fleas, and a cunous InCIdent happened, which I think 
I may mention as It IS rather interestmg. A frlend-I won't mention 
names-had a dog whIch was Ill, and this dog was in the habit of coming 
Into the experimental room, and of course there is no doubt that fleas 
passed from the expenmental dogs to It and it was swarming Wlth fleas 
at the time. Films were taken of the perIpheral blood of this dog 
by two assIstants of mine rather late in the evening, and the 
friend to whom this dog belonged came to me afterwards and said he 
had lust been told that his dog had kala-azar. You can imagine my 
state of mind when I heard that his dog had developed kala-azar. It 
made me at once think, that the flea was the most probable transmitter. 
I went down to the laboratory and had a look at the slIde and found 
any number of kala-azar parasites. The same evening we isolated thIS 
dog and noted that we all had fleas on us and as a result spent a very 
uncomfortable night. Next monnng I took a number of filIns from 
the dog and also exammed the films taken the nIght before. And I 
at once solved the mystery. What had happened was that one of the 
experimental dogs whICh I had inoculated had wed that very after
noon, and the assistants in theIr enthUSIasm had taken something lIke 
two hundred slIdes of the blood, and they had left two of the slides 
unstained in one of the slIde boxes. In the hurry when my fnend brought 
his dog round they took out two of these shdes and took thls dog's 
penpheral blood on the same slIde and that was why kala-azar para
SIteS were found. I mentIon It to you because It is the sort of thing 
that may happen in any laboratory. 

I hadan excellent opportunity at that bme of makIng a very care
ful examination of the fleas from this dog, but I must say that I could 
find no evidence of the development of the parasIte. But I was struck 
by the fact that the fleas passed out unchanged parasItes 8 hours after 
ingesting them. It seems to me that it IS qUlte possible that the flea 
may tranSmlt the canme form of kala-azar by actually passing out the 
parasite on to the skin of the animal in an unchanged state, and 
what I saw from these fleas In Madras seems to support that 
vIew. 

Dr. Korke refers tp inoculatmg the contents of bed-bugs Into ani
mals to see if he could produce a local sore. That is easIer saId than 
done, because in the first place we are not qUIte sure yet when we should 
inoculate the contents of a b~ whICh has been fed on a case of kaIa.
azar. We want to find that out. I would, therefore, strongly deprecate 
such an experiment. 

With regard to Insect experIments in general, I think there is no 
more hopeless piece of work than to feed say 100 bugs or fleas on a 
patient and then to start dissecting them. It is phYSICally impossIble 
for one man to do that. It means that one dIssects five or six insects 
very thoroughly, and the result is that the rest remain over and pass on 
to a different perIod, and one loses the value of the experiment. So that 
I think the investIgation of kala-azar will never be solved by one man. 
It would accelerate the progress of this InvestigatIOn if we had two or 
three men traIned in insect work, that IS to say, men who absolutely 
know everything about the insects they are to deal with. I have 
liste;p.ed with great interest to what Captain Hodgson told us the other 
day WIth regard to the fact that mosquitoes always remamed at the 
temperature of the wet bulb thennometer. I have all along felt that 
there is some factor connected with the transmission of kala-azar which 
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is hot lrn.own yet, and I feel that nothing will be found out unless we 
can discover that facWr. It 18 possIble CaptaIn Hodgson's observa
tions supply this factor. 

SIR PARDEY LUKIS -There IS one POInt I should hke to mentIOn 
In connectIOn with what Captam Patton has ]ustsaId, namely, that in 
the report of the Kala-Azar CommIttee I find It noted that In the four 
shdes In which Dr. Korke found these SUSpICIOUS LeishmanIa-lIke 
bodies, he also found large numbers of Piroplasma canIS; this IS 
rather an interesting pomt. 

LIEUT.-COLONEL DONOVAN - I might make a few remarks about 
kala-azar occurring in chIldren. From Captain MackIe's paper he has 
been able to make out that a large percentage of chIldren suffer from 
kala-azar. In Madras we do not possess very relIable statIstics on 
the pOInt, but I should say that, as a rule, chIldren sufferIng from the 
dIsease predomInate In Madras also. It IS not the habIt among the 
InhabItants of Madras to brmg theIr children readIly to hospItal for 
treatment. And In such cases they allow the dIsease to go untreated and 
let the chIldren dIe. Very lIttle stress IS laid on infantile mortalIty in 
India. On further InvestIgation It WIll probably be found that mfantile 
kala-azar predominates very much more than adu1t kala-azar. As to the 
IrrItablhty of the heart I have not notIced It so much, but now that one's 
attentlOn has been drawn to It by CaptaIn Mackie we may be able 
to go more thoroughly into it. But from my recollectIOn of the kala
azar cases I would not say that lrTltabilIty or frequency of the heart was 
a very marked feature. I can say definitely that the thyrOId was never 
affected. After Chagas's mentIOn of thyrOId Involvement, I espeCIally 
looked out for any abnormalIty as far as thl8 gland was cence;rned, but 
with negatIve result. As to Lel8hmanire In the perIpheral blood: 
CaptaIn Patton has told you of the ease WIth which he finds It. If the 
doubters would lIke a demonstratlOn, I am sure that the Madras workers 
here would be able to show it to them In the precincts of thIS bUIldIng, 
as I hear that Major SprawBon has a case In the hospital here. I amsure 
the patIent would not object as merely a drop of blood IS reqUIred from 
hIS finger tIp. There IS another thIng I would lIke to draw attentIon 
to, ColonM Rogers' re-Iteration of the cohabitation WIth women, 
because the papers in Europe and America have laId great stress upon 
cohabItatIOn as a cause. Of course OWIng to their Ignorance they are 
actIng upon Colonel Rogers' VIews. AnythIng that comes from 
hIm carrIes great weight and I see in most text-books on kala-azar that 
great stress IS laId on cohabItatIOn. So I would lIke to ask Colonel 
Rogers how many cases he has on record in WhICh European planters 
who have cohabIted WIth native women are actually suffering from 
the disease. 

THE PRESIDENT .-It has already been explained that by cohabita
tIOn we do not mean sexual cohabitatIOn, but contact of all sorts
continuous house infectIOn. 

COLONEL DONOVAN (conttnu~ng) :-As to Dr. Korke's remarks, I 
may say that Dr Korke worked In a room In my laboratory. I have 
seen most of h1S work and I can confirm what he says about the nodule 
and the subsequent general infection. HIS findIng of organl8ms 
simulating Lel8hmamre should be placed on record. 

MAJOR CHRISTOPHERS -I should lIke to ask CaptaIn MackIe 
and Colonel Donovan whether they have paid special attentIon to 
tryIng to demonstrate free trypanosomes In the blood of kala-azar 
patients 1 

On the analogy of Trypanosoma crUZll, where there are free try
panosomes in the blood associated WIth LeIshmania-lIke bodies in the 
organs, one might expect to find trypanosomes in very small numbers 
in kala-azar. 

SIR PARDEY LUKIS :-Gentlemen, before asking the authors of 
the papers to reply, there are two points that have not been mentioned 
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as regards certain new methods of diagnosis wluch I would Lke *0 bring 
to the notice of the Comerence. 

(1) The first is that suggested by Cochrane in China, who follow
ing on the method adopted In sleepIng sickness, suggests as a method 
of dIagnOSIS that you should eIther remove or puncture the post-cervical 
or mguinallymphatic gland, and he states that by removal in 20 cases 
he obtsmed 95 per cent. of positIve results and 31 per cent. III 13 cases 
of puncture. On the other hand, HIll of Pekin does not confirm Coch
rane's results. He draws attention to a new sign, namely, that when 
the blood of a kala-azar patient is mixed WIth a special dIluent 
which he uses for leucocyte counts, instead of the red cells disappear
ing as they do in all other dIseases, they run together in bIg clumps, 
whIch can be broken up only by long and vigorous shakmg. I should 
like to know whether any observers in IndIa have tested these 
methods. If not, I trust that they will do so· and report to us the 
result of theIr observations. Fullmformation on the subject Wlli be 
found in the Lancet of August 9th of last year and in the Journal of 
the London School of TropIcal MedIcine for December 13th. 

CAPTAIN MACKIE ~To reply, Sir, first of all to your two points. 
First as to auto-agglutination of the blood, I have done a good many 
blood examinations in the course of my investigatIOns and I have not 
witnessed this phenomenon which has been spoken of by Cochrane. 
In cases of sleeping sickness and other trypanosome dIseases it 18 a 
quite cornmon one, but I have not noticed It in kala-azar. 

As to gland puncture, I think most people WIll agree that enlarge
ment of the lymphatic glands is very unusual in kala-azar. In my 
chnical obseJ'vatIons m 360 cases I have not noticed lymphatIC enlarge
ment except III one or two instances, and then only to a very small 
degree. 

As to Major Chrlstophers' reference to the possibihty of there 
being trypanosomes In the blood, that is a very important question 
and one to whIch I have paId a certain amount of attention. I 
have examIned a very large number of cases In the fresh state by 
ordInary methods, and also by the dark ground Illumznation method 
'Which is best calculated to brmg out movements in the blood, and I have 
never seen anythIng to suggest the presence of trypanosomes in the 
blood nor even those occurrIng in culture forms which LeIshman 
has deSCrIbed as belllg a splIt-off in a manner suggestmg microga. 
metes. 

As to the possibility of a connectIOn between goitre and kala-azar 
1 may say that I have always made a POlllt of noting the enlargement 
of the thyrold gland and Its aSSOCIation with kala-azar, but I have not 
been able to find any relationshIp at all between the two diseases, and 
indeed in the majorIty of cases of kala-azar there IS no enlargement 
of the thyroid gland at all. In my malarIal examination of school 
chIldren I have always taken a census of thyroid enlargement. As far as 
I remember now, in about 25 or 30 per cent. of the cases there has been 
a slIght fullness of the gland, and the enlargement of the gland has 
been marked m about 7 or 8 per cent. of the children. 

In Colonel Rogers' lllteresting paper there are one or two things 
which I should like to cornmen'!; on. He has already touched upon 
the question of the pOSSIble relationship between the subsidence of 
the dIsease in the tea gardens and the subsidence of the disease in the 
whole district of Nowgong. I think I would like to emphasize that 
point rathel:, because all hIs figures go to show that there has been a 
remarkable coinCIdence both in the subsidence of the disease in the 
gardens and outside the gardens, and, as he says, durIng the last 3 or 4 
years th\lre has been a recurrence of the disease in the gardens, so in the 
distncts there has been a more or less similar recurrence. I will send 
round a paper showing the mortality in the last 20 years from which 
you will see that the curve is a very sharp one. During 1906-07 while 
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Colonel Rogers was working in Assam, during the height of the epidemic, 
the mortahty for those two years was 11,100 and 11,800. After he left 
the dIsease on the tea estates subSIded very rapIdly. But the dISease 
in the dIStncts generally also subSIded very rapIdly, so that WIth all 
due respect to hiS valuable OpIDlOns and to the work which Dr. PrlCe 
and he have done on these gardens, I should hke to emphasize that 
there may posslbly be some relatlOnshlp wIDch we do not yet know 
between the subsldence of the dIsease there and in other parts of the 
dIstnct. 

But when he comes to sum up in favour of the bug theory, and that 
these observatlOns tend to prove the bug theory, I am not altogether 
at one WIth him. In the first place, there IS no argument WhICh Colonel 
Rogers has brought forward In favour of the bug theory whIch IS not 
equally or stIll more apphcable to the theory of close personal con
tact. All these measures wIDch have been taken would have been 
as equally efficaCIOUS agaInst a disease transmitted by close personal 
contact as agaInst one transmitted by bugs. I qUite agree with him 
that the startIng POInt of an epIdemIC In a Vlllage IS ahnost always due 
to the arnval there of an Infected person. But that mIght be advanced 
In favour of the theory that I suggested equally WIth the bug theory. 
Then the measures which were adopted to stamp out the dIsease are 
not SUitable only to the stampmg out of the disease caused by bugs. 
The measures of Dr. Pnce wIDch were so admIrably successful, 
would be I thmk equally efficacious In many other dISeases. Even in 
tuberculosIS, if you separate the SIck people from the healthy, and put 
them in new hnes and under more hyglenic condltlOns, there would . 
be a marked dIfference between the people who have been thus removed 
and those who have remamed in their old" surroundmgs. So that the 
mere fact that there was a marked dIfierence is only that comparable 
to other diseases wIDch are not transmitted by Insects at all. Then as 
to the questlOn of house mfectlOn as agaInst personal infection or house
hold infection-I have never yet been able to get any undoubted proof 
that the house itself, as apart from the people in It, had any special 
infectIVIty. I thmk that the only way to prove that, would be to find 
a house which had been recently Inhabited by patIentS' who su:tl'ered 
from kala-azar, and then after the house had been empty for some 
tIme to allow It be occupIed by a fresh lot of healthy people, and then 
to see If InfectlOn ever followed. 

Then as regards ranty of peripheral LeIShmanIa, I don't think 
it lS a sound argument by analogy In any case. Because, on the one 
hand, Captam Patton had the extraordmary good fortune of havmg 
an aromal in which there were, I beheve, as many as a thousand LeISh
manull on a single shde, and he did a large number of diSsectIOns and 
as far as I remember he was not able to get any development at the 
WIde and varying range of temperature to which he subjected them. 
There was a case In wIDch you had more paraSItes in the penpheral 
blood than you get say m cases of sleeping s:Jckness. On the other hand, 
to take that example of sleepmg slCkness WIth wIDch I am familiar, 
even in some cases where the trypanosomes were entirely absent from 
the blood for a dally examinatlOn for more than a year, the specific 
vector of the disease, the tsetse fly, was found to become infected to 
the extent of 10 per cent. 

So that the absence of parasites, much less their rarity, is not alone 
enough to account for the dlfficulty of infectlOn proVlded the Insect 
is the true vector and not a subsidlary one. I do not wISh to appear 
as an opponent of the bug theory at all, but I might merely say that in 
my 0:t>mlOn it has been rather overrated and rather more built On It 
than Its foundations jUstify. I thInk that a great deal of further work 
should be done on the subject, and I thlnk It IS quite pOSSIble that some 
attention might profitably be paid to other pOSSIble sources o£ dissemi
nation. 
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COLONEL ROG:€RS :-Many interesting points have been raised but 
I can only refer to a few. I thmk CaptaIn Mackie brought forward an 
interestmg point regardIng the rapid pulse on kala-azar, If it IS not due 
to goitre, whIch is so common in Nowgong, as I found alao m my time. 
He has also brought forward a large number of facts which though they 
are mainly negative stIll are all Important. It IS only by a process of 
exclusion that we shall arrlve at the truth in this matter, and I hope 
Captain Mackie will not be discouraged by obtaining a number of 
negative results, and that next year he will come forward With some
thing much more positive. 

Captam McCombie Young's paper is of very great mterest to me, 
especially as showmg that the dIsease has made very lIttle progress in 
Assam smce the time of my mvestlgation in 1896-97. I was able to 
prophesy that It would not spread very much east of Nowgong and as 
a matter of fact It has spread very little. Now that we have a 
careful and accurate map of the prevalence of the disease In Assam 
we know exactly where the danger zones are, and we are now m a much 
better positJOn to deal wlth It. And the fact that we have this accu
rate map Will enable us from our observations of the different occur
rences to tell what measures are lIkely to be effective I hope it may 
be possible to carry out the measures whICh I orIgmally suggested and 
with which Captam Young has agreed. 

Dr. Korke says he has never met with cases in whICh the husband 
and wife have both been mfected With kala-azar. Well if he went to 
Assam he would have no difficulty in findmg scores of such cases, and I 
have also met With them In Calcutta Colonel Donovan says that among 
the EuraSian population who come Into hospital most are children. 
Kala-azar is also common in Eurasian chIldren in Calcutta, but less 
so among IndIans, because IndIan children do not often come mto 
hospital. 

As Dr. K. C. Bose has pointed out, there is great difficulty in the 
clInical difierentlatJOn of malaria and kala-azar. I quite agree With him 
that In a single observation of a patient It is often impOSSible to be 
quite certam whether a patient IS a case of malarIa or a case of kala
azar, Without a blood exammatIon or spleen puncture, and 80 from the 
clImcal pomt of view It might be qUlte lIDpossible in many cases to 
dIfferentiate. But now that we have these sCientific methods it is 
possible to do so by spleen puncture or blood counts in every 
case. 

Only yesterday I was looking for spleen cases in the hospital and 
Major Walton showed me two cases. I saw the first case and doubted 
whether that was kala-azar. On the other side of the ward I looked 
at a boy of 7. At a first glance I was absolutely certain that it was a 
typical case of kala-azar. He had enlarged liver as well as enlarged 
spleen. Owing to the size of the lIver, I came to the conclUSIOn that 
that case must have been going on for at least a year. And true enough, 
on mquiry It turned out to be so. I dId spleen puncture and found 
the parasite qUIte readIly. (The boy came from a neighbourIng district 
where I beheve so far no case of kala-azar has been found.) Major 
Walton will no doubt now follow up his observatIOn and next year we 
shall have much more defimte mforlUation with regard to the preval
ence of kala-azar in this part of the UUlted Provinces. It is only wi~h 
a large hospital and skilled workers that we can make any progress m 
this directIOn. 

Dr. Bentley referred to the bad water-supply in two lincs w.here 
kala-azar was prevalent. There again, as I mentioned in our JOInt 
paper, Dr. Dodds Price shows that in a number of cases the wells were 
not constructed until some time after the removal of the lines, so for 
long the people were drinking the same water as the infected people, 
yet in nQ single case dId kala-azar occur in the new hues. We may 
also safely exclude the diet factor for similar reasons, for people 
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living in the new lines were having the same diet as those living 
in the old lines. 

Then Captain Patton and several observers have succeeded in 
findIng the parasite in the peripheral blood. And there IB no doubt 
that It can. be found m the peripheral blood rl a long enough search is 
made. But unfortunately those of us who have not so much leisure 
as whole-time research workers, bke Captam Patton, cannot use that 
method with very much succeSS. We had several such workers who 
had great difficulty with tills method In Calcutta. Personally, 1 think 
that WIth proper precaution there is very httle danger WIth spleen 
puncture, and I frequently do them m Calcutta myself. 

The question of mfection through the fiea has also been raised. 
I do not completely exclude the fiea-It may be the carrIer as well as 
or even mstead of the bug-I exclude mosqUItoes and flying msects. 
The flea is well worth studymg further. 1 have not yet tested thlB 
method of ;red corpll8cle agglutmation, which 18 one of the pomts 1 
hope to take up. Captam Mackie-If I understood rum rightly-refers 
to the faUmg off m kala-azar on tea gardens and suggests that It IS 
due to the dymg out of the disease in Nowgong. Well, 1 was 
careful to pomt out that these measures were carried out, the last only 
21 years ago, others 16, others 8, and others 10 years ago-and they 
have been equally effectIve throughout. WIth regard to personal 
contact and the questIOn of cohabitation, I was very careful to 
point out that this cohabItation slIDply meant personal contact. It 
IS not sexual but personal contact WIth women who were actually 
suffering from the disease and came to the bungalow to sleep at rught. 
And Dr. Dodds PrICe has given me cases of some SIX European planters 
who contracted the disease, and every smgle one of them was living 
WIth a natIve woman who had had the disease. 

I do not see much difference between household infection and 
house InfectlOn-m each It is a matter of personal contact. 1 can
not see that there IS any great difference in that or that it is of any 
great Importance .. 1 qUIte agree WIth Captam Patton and Captam 
Mackie that an enormous amount of more work 18 required and what 
we really want IS laboratorIes where a number of workers can work 
away steadIly and 1 hope that before long we shall have that in Calcutta, 
and that then we may make further progress in the etIology, and 
also, 1 hope, m the treatment of kala-azar. 

CAPTAIN MCCOMBIE YOUNG said .-1 wlBh to thank Colonel Rogers 
for givmg the weIght of hIS support to my recommendations as the 
questIOn how to deal With the dIsease from a practical point of 
view IS of great Importance to Assam, and his approval '}'ill strengthen 
our hands in the preventIve measures we are undertakIng on these 
hues. 

(b) Mosquitoes. 

DR. BENTLEY in introducing hIS paper" ExperIments to determine 
the reactIOn of mosqUItoes to artIfiCIal hght," saId :-Thls short 
paper just records the results of a few experiments that have been 
undertaken m order to test the reaction of mosqUItoes to artifiCIal 
light. As a matter of fact, last year Mr. Howlett told us we know 
very little about mosqUItoes. We only know their classificatIon, etc. 
We do not know what actuates them. 

As the short note tells vou, 1 just experimented with light and 1 
found that it is really startlmg in Its results. Mosquitoes when kept 
in absolute darkness stay stIll and quiet, but as soon as there is the 
least twinkle of artIfiClal hght they make off straIght awav for it. It 
does not appear that they make for it absolutely-that they want to go 
right into very bright hght, but they go within the neighbourhood 
of it. I think it IS red rays that attract them because 1 find they 
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prefer to stay on a dark red cloth and in a room with red glass 
windows-they will stay upon these. 

There is a practical point in regard to this paper that I should like 
to emphasise. Now that we know that mosquitoes are attracted by 
artIficial light, 1 think it is necessary to encourage people to make use 
of screening wherever possIble, because the houses of Europeans are 
usually well supplied with lights and that may account for the faot that 
in ilistricts like Har~wB;r, and in places such as those we saw yesterday, 
Europeans hvmg m mfected areas are ahnost certain to contract 
infection and sufier very frequently from malaria. 

MAJOR CHRISTOPHERS :-8ometime ago 1 did some experiments 
with light, and like Dr. Bentley I was startled at the extraordmary 
quickness with whlCh mosquitoes immediately got up and flew towards 
the light. 1 had a long tunnel of mosquito net, and in the darkness 
1 situated myself at one end and had an assistant to show a hght at 
various distances. In. the darkness not a sound of mosquitoes was to 
be heard, but the moment a light was exhibited-it might be 50 or 100 
yards away-all t~e anopheles had come up to the near end of the panel 
and were hummmg as they flew about. At the same time I did some 
experiments on sound. If an anopheles desires to reach a native bazar 
tIlere are two things which would obviously help it--one is light and the 
other is the sounds which issue from the bazar. But anophelmes paid 
no attention to sound. Talking, beating of tom-toms, etc., causea no 
excitement among the anophelines. 

SIR PARDEY LUKIS :-WeIl, in view of Howlett's experiments 
I am afraid, Major Christophers, that yours were not musical 
sounds. 

MAJOR GRAHAM :-1 beg to associate myself with Dr. Bentley's 
remarks m re~ard to the power which light has in attracting mos
quitoes. 1 thmk we are all more or less familiar WIth the fact that on 
moonlight nights not only mosquitoes but other insects seem to be very 
conspicuous by their absence in houses where they have been very pre
valent. I think they are supposed to fly high on these occasions. The 
observation is qUlte a common one. The point which Dr. Bentley laid 
stress upon, that this ought to be used as an argument for screening 
houses is of great practical importance. We had an illustration yes
terday at Hardwar. We saw there at a place called Bhimgoda the 
bungalow of the Executive Engineer on the large canal works. The 
bungalow which is going to be his permanent residence for the next 
3 or 4 years is situated m a well-known hyper-endemic and malarially 
dangerous area. In spIte of this the bungalow had absolutely no screens. 
This constituted a danger for his WIfe, himself, his chIldren, his junior 
engmeers and their famIlies. I should like this Conference to pass some 
resolution compelling the irrigation, engineering, or any other depart
ment whose European or other employes are workIng in a known hyper
endemic area, to screen their houses by wire screening, not the screen
ing of inside verandah wmdows, but a complete screening of the 
outside verandahs, so that life inside the screened area WIll be habitable 
in the rains. 

COLONEL ROGERS :-There is a very interesting point with regard 
to moonlight. Some 80 years ago there were some very interest
inf! observations made by a Dr. Balfour in India, as to the relationship 
of the incidence of malarial fever and the phases of the moon, and he 
gave very definite figures showing there was a relationship between 
habits. ThIs may now possibly be explained by the efiect of light on the 
anopheles. 

DR. BENTLEY :-1 think this point that we have raised WIth regard 
to screening is of very great importance indeed, and until Government 
takes actIon we shall find very great dIfficulty in getting ev:en 
educated people in this country to 00 what has been done in Amenca 
and other countries for many years. 1 may state that since the inves-
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tIgatIOn of malarIa and blackwater fevers m the Duars It has been 
carrIed out very consIderably there. I think thIS questIon of hght 
attraction of mosquitoes IS a further argument lor pressmg the matter 
upon the authorItIes 

SIR PARDEY LUKIS -Before we adjourn to another place, gentle
men, to see Major ChrIstophers' demonstratIOns, there are Just a few 
points that I WIsh to brmg to your notIce.' I thInk you WIll all agree 
that thIS has been the most mterestIng dISCUSSIon on both malarIa and 
kala-azar that we have had In any of the three Conferences.' It has 
demonstrated very clearly the Importance both of research and of 
careful malarial surveys. It has shown moreover the utter ImpossIbIhty 
of haVIng one deD.ll1te antI-malarIal policy for the whole of IndIa, and 
the neceSSIty for adjustIng our methods to local condItIOns. 

Many of you who have attended the former Conferences may re
member that three years ago some of the delegates laid great stress on 

, the desirabulty of Importmg from Barbadoes the httle fish called " mil
hons, "and we were told that If we Imported these fish and put them 
Into all the rICe-fields and all the tanks, In a very short time malaria 
would dIsappear, and IndIa would be a very healthy countrr. ThIS 
reco=endation was based on the SUpposItIOn that rrIIIlUons had 
freed Barbadoes from malarIa. I have Just been readmg an Interesting 
address gIven by Watson in Novemb'er last before the Society of 
TropICal Medicme and Hygiene. One of the places he went to was 
Barbadoes, about which he says :-

, Here I confined myself siuIply to ascertammg whether the absence 
of malarIa was due to the presence of millions or the absence of breedIng 
places SUItable for anopheles. In my OpInIOn the absence of breedIng 
places IS the reason for the absence of malarIa. The coral hme-stone 
absorbs water so freely that except m thunder-storms even the rIver 
beds are dry. I show you a photograph of one of the largest whICh IS 

quite dry. It IS well, people should know the truth about Barbadoes. 
M~llions are useful-but they are not the cause of Barbadoes' freedom 
from malarIa.' 

In the dISCUSSIon that followed Dr. Low who IS, as you all know, 
a great authorIty on the subject, made the following remark .-

, I qUIte agree WIth Dr. Watson that the Barbadoes' m~llions were 
not the cause, and deSIre In passing to draw attention to the ease with 
which mis_statements of thIS kInd find theIr way into the hterature ' 

I brIng these remarks to your notice, gentlemen, as a VIn
dICation of the cautIOn exhIbited by the IndIan Research Fund In not 
adopting the BuggestIon that we should iuIport shIploads of mill~ons 

I must also mentIOn a letter which I have recently receIved from 
Major James, and I WIll read you one paragraph whICh may be of 
interest to those of you who are workIng In malarIa. 

He says .-' I am very sorry Indeed not to be able to carryon the 
work here. My illness came Just at a tIme when the mosquito problem 
was most interesting, for there was heavy rain daIly, and the country 
was flooded. We found that in our experimental area we could stIll 
control stegomyia mosqUltoes,as before, but various culicmes--especially 
Oule::c mwroannulatus and .Leucomyta geUda whlOh breed In swamps 
and fly far, had everywhere become immensely prevalent, and we had 
begun to study theIr habIts m detaIl with a vIew to ascertam what 
could be done agalUst them. In wOlk of that kind there is a big field 
of study that nught lead perhaps to finding a method of attack better 
than anti-larval measlll'es~r that ('ould be us('d whl'n such measures 
are inapplirable' 

Last,]y, I wish to allude to a POInt touched on In my introductoIY 
address. You may remember that I mentIoned our desire for 
more informatIon as regards the Influence of wet cultivation. 
Since I made that remark Major Kenrick has drawn my atten-
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bon to a recent report. from the ('{'ntml Provl1\ces \\ hll h I hnll 
uot. seen, and in that repolt. he blmgs out thl' fact that OldmalY nc'I' 
"ulbvdtIoll dot's not appeal to be harmful except whpn the 1I0P I~ ('ulh
vated III the neighbourhood of forests, and where sluggLSh htrt'IlIllR alll( 
Jungles eXISt on the borders of such cultivation, In these ('on(ht.lOn~ 
malarla-conveYlllg mosqUitoes appear to breed all the year roun<llll 
shady streams and nullahs It IS doubtful whether open ruts arp dall
gerous or whether actual fire culhvatIon IS hal/uful apart from thlb 
rondltIon of shady streams ThIS IS In accord WIth the observatlOlI of 
)Ia]or Chnstophers III the Andamans He found that rICe cultivatIOn 
did no harm III these Islands, and I note ill Malro 1m Watson' s Ie('turl:' 
that III Bnhsh GUiana he found very much the same conditIOn of 
thlllgS. Speaking of Port lIourant where they have extensive rlrl' 
cultlva tion, he says 'I found uot only drams and ranals recelvlllg 110 

attentIOn other than was necessary for the ordmary estate work and no 
olhng of the edges, but the whole populatIOn settled on the edges of 
over 3,000 acres of nee swamps No anopheles were found In thE'se 
drains or swamps.' These observatwllS have a very Important 
bearing on the subject of the mfiupnce of wet cultivation from thl' 
pomt of View of malal'lology. 

lIfAJOR CHRISTOPHERS, I.M s, then lIltrodllced hiS paper, "A 
Synoptic Arrangement of IrtdIan anophelmes With referencl' to 
teaching reqmrements, " and showed a very mterl'stmg collectIOn of 
Indian anophelines arranged accordIng to a' new plan. He referred 
to the present dIfficulties m regard to genenc nomenclatUlI' of 
anopheles and suggested that the Conference should frame some 
ulllform plan of procedure m thiS respect so far, at any rate, as 
workers ill IndIa were concerned. He rumself was inclmed to follow 
the lead of the Brltl~h Museum authorities and mclude all anopheL 

lines under the genus Anopheles Me~gen. 
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SECTION A 

SECOND SE~SION. 

THE HON'BLI!: SIR PARDEY LUKIS, K C S I, K H.~, I M.S., PltESIDING. 

(a) Bactenology of water 

THE PRESIDENT '-Before we consider Dr HIrst's paper on the 
bacterIOlogy of the Colombo town and well water, I wIll call upon 
l\iaJor Clemesha to make a statement on certam recent observatIOns 
~e has made as regards the condItIOns mfluencmg the Me of b~clllr 
In rIver water. 

MAJOR CLEMESHA -To commence WIth I should Just lrke to say 
that this research IS not yet compJete- and, therefore, no paper has been 
wrItten on It for the Conference. However, a short mterlm statement, 
to accentuate the mam POInts worked at, may be made. A problem 
WhICh has puzzled sanrtarlans for many years relates to the fate of 
l'nterlc orgalllsms when they get Into water There IS no doubt 
that occasIOnally water IS the source through whIch enterIc IS spread, 
for sedous epldeIUlcs have occurred, such as those of Lmcolrr, 
Maldstone, etc, In these Instances thele IS no doubt whatever 
that water IS the Incrnrunatmg agent and secondly, mussels, 
cockles, and molluscs generally, are a very common source of 
spreadIng enterIC at the present day. There is, I take It, no doubt 
whatever that these molluscs must derIve their enteriC orglJ,nrsms froUl 
the water m WhICh they lIve. In fact, molluscs that are kept a long 
way from sewage pollutIOn contam no enterIC orgamsms, whereas 
those that come froUl mfected water do. The othel SIde of the pICture 18 

that some of the best b~ctenologlSts have been dilIgently huntIng 
for entellc bactel'la m water for the last 25 years, and the number of 
successful observations can be numbered on the fingers of one haud 
Occasionally now-a-days after years of work some of them succeed 
lU ISolatmg an organism WhICh, as far as anyone can say, IS the BamUus 
typhosus. Nobody m thiS country, as far as I know, has ever succeeded 
IU ISolatmg It except Professor Ha)lkIn some years ago All sanlta
lIans who have worked on the subject ale perfectly aware that 
It IS practically hopeless to look for entenc organisms In an 
oHhnary water sample, and I do not thmk that It IS ever doue In 
laboratorres m thIS country. From a caleful study of water 
moculated With entenc certam facts have, however, been ascertamed. 
III the first place, If laboratory cultures of enterIC bacteua ale put lUto 
water and allowed to remam, th~y very rapidly die out. There 
IS no neceSSIty to say more than thIS. The work of Houston on the 
~ublect IS absolutely convlllcmg and a great deal of othel work has been 
.done whIch confirms thIS, Another pomt which has been mvestI
gated lllmy laboratory very calefully mdeed deals WIth the influence 
of the temperature of the water whICh' has beell moculated With 
enteric olganISllIs. It IS pretty generally knowu that lU wa:ter at 
a very few degrees above fleezmg pomt enteriC orgamsms WIll hve 
for very llIany months WIth water moculated With entel'lC and 
put into the lUcubatol' at 37 deglees the I'ntellc bacteria dred off 
With I'xtreule rapIdity. ExperIlllents of thIS kllld are not of vely 
glcat value because pure cultures never eXIst in n~ture, so the~e 
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results do not further the knowledge of the problem very materIally. 
Secondly, m my,laboratory we expenmented WIth mIxtures of cohform 
and enterIc orgamsms, and as a result we found that very much the 
same thing occurs. Here I should hke to say that enteric organisms 
diller very shghtly mdeed from the normal fwcal bactena m 
their behaVIour m water. That IS to Bay, If Houston's experiments 
werc to be repeated usmg ordmary fwcal bacIlh, the results 
would be ahnost IdentICal, the bactel'1a fallmg off very rapIdly, 
a few of them remainmg for a conSIderable length of tmle. A mIxture 
of enteric and fwcal orgamsms behave in very much the same way, 
that is If the bottles are stood upon Ice and kept at a few degrees above 
0°0. both the enteric and the coli bacterIa WIll remain for a conSIderable 
length of tlme, and it IS very dJfficult to show that the enteric bactel'1a 
decrease more rapidly than the cohform orgamsms. At hIgh tempera
tures both seem to decrease at about the same rate. Now these expen
mentsleave us, as I saId, m very much the same state as we were at the 
begmIllD.g. Some experIments performed by Horrocks are extremely 
interestmg. He found that as long as you keep a culture of enterIC 
pure it wllilive m water or urme for a conSiderable length of tIme, but 
If you add a few coli, enterIc bacteria very rapIdly die out. In his case 
he does not state the temperature at whIch these experlments were 
carrIed out. He says the expenments were carried out at the room 
temperature at Mlllbank in London, 80 that It WIll be conSIderably under 
what it IS in thIS country. However, he shows that wherever 
coh baCIlli begm to multIply there Eberth's bacilh begm to 
disappear WIth very great rapIdIty ThIS has been enbrely confirmed 
by work In my laboratory and we have hIt on rather an ingenious way 
of demonstratmg It. If 20 tubes of broth are moculated with mllhons 
of enterIc orgaUlSms and a very few coll-one, five, 10 or 100, any 
number you lIke-are put m each of these varIOUS tubes m increasmg 
quantitIes, and If these tubes are put m an incubator, as a general 
rule wlthm 18 hours practICally all the enterIc orgamsms WIll have 
disappeared. ThIs IS m some way due to the mutiphcatIOn of the coh
form orgamsms whICh are so inlmlcal to the hfe of the enteric bactena. 
Now thIS IS a very Important pomt, for It shows that all methods of 
lookmg for entenc orgamsms whIch make use of a broth for the first 
step are absolutely useless. In the case of all usual natural mIxtures 
one IS trying to ISolate a few enterIc organisms that are mixed WIth 
a very large number of cobform bacteria If you use a broth for the 
first step you are certaIn to fall The only method which offers a 
reasonable chance of success IS the dJrect method; to filter out the 
bacteria and plate them on a solId medJum. MacOonkIe in hIs early 
papers on water-works used a glucose broth with the Idea of increasmg 
the paratyphOId and typhOId growth in the enrichment method. We 
now know thIS to be lmposslble. 

The next senes of experinlents whIch were carrIed out m my labo
ratory show that enteric orgamsms are, as a matter of fact, very much 
more susceptIble to the actIOn of sunhght than are ordinary fweal 
bacterIa. Fwcal bacterIa as everybody knows, are susceptible. They 
rapIdly dIe out when exposed to the rays of the sun. EnterIC 
bacteria m water contammated WIth fwces exposed to the actIOn 
of the sun WIll all dIe out WIthIn the first hour of exposure. ThIS state
ment I make WIth a certain amount of reserve, because we have not 
yet worked WIth anything else but laboratory cultures. Presumably 
the actIOn of the rays of the sun IS one of the many factors whICh act 
m destroymg these dehcate organisms when by any chance they get 
mto water. The experinlents are stin going on. 

DR. HIRST then mtroduced his paper on " The bacterIology of the 
Colombo town and well water." The followmg 18 a summary -

The chIef object of the paper IS to give an account of an attempt 
made at the Colombo Municipal Laboratory durmg the latter half of 
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1912 and 1913 to develop methods for the bacterIologIcal exanunatlon 
of water swted to the local condItIOns. A consIderatIon of the pIoneer 
work of Clemesha In IndIa, and of other workers in AmerIca and else- , 
where, shows clearly that no method for the detectIOn and estimatIon 
of .frecal pollutIon of water IS uUlversally apphcable to all condItIons. 
The bacterIal flora of the mtestmal canal of man and animal d.t:ffers 
materIally m dIfferent locahtles. Clemesha has brought forward eVI
dence to show that there 18 a deCIded seasonal varIatIOn m the lactose 
fermentmg baCIlli found m the freces of man and domestic anImals 
In IndIa. It seems probable that some organisms, for example the 
Bac'Illus enteri1at'bS sporogenes, may have a definIte geographIcal dlS
trlbutlon m the freces of man. At the commencement of the work on 
the bacterIology of the Colombo, water-supply, the methods customary 
In England, and based on those developed by Houston, were apphed. 
Later lactose was substituted for glucose In the bIle salt broth, used m the 
presumptIve coh test, owing to the large number of glucose ferment
mg !nicro-organIsms frequently found m stored waters. After a few 
months' work WIth the modrlied method on the old hnes, and a careful 
study of Clemesha's work in IndIa, as recorded m hIS wrItmgs, a trIal 
was gIven to h18 methods, usmg, however, somewhat different culture 
medIa from those recommended. As the result of experIments the 
author IS of opnuon that the technIque deVIsed by Clemesha and hIS 
colleagues is e:lfective for the Isolation of VIgorous lactose fermentmg 
orgaUlSms m somethIng hke theIr orlgmal proportIons m water The 
weak POInt of the method hes In the madequacyof the tests hitherto 
deVIsed for routme work to dIfierentiate certam of the speCIes, and the 
dLfficulty of assIgnmg a definIte place m a scale of susceptlblhty to the 
mfluence of self-purIhcation, to the various organisms 1801ated. 

The study ot the characters of 250 lactose fermenters 180lated from 
25 fresh human freces m Colombo shows that the B. colA, commums 
IS the predommant organIsm at all tImes of the year. B. colA, commwms 
IS also the commonest organIsm found in recently polluted waters 
m Colombo. In the nuddle stage of self-pUrIficatIOn group 3 orgaUlSms 
and B. lact1,s af/"ogenes predommate, at the end of the purIficatIon 
process, a reSIstant varIety of B. colA, communis IS found m small num
bers on the surface, whIle at a depth, an organism called, for the sake 
of convenIence, the bacillus C, alone remams. The mterpretatlon of 
the results obtaIned by the separate speCIes method, as apphed to well 
waters m Colombo, IS rendered dIfficult OWIng to the perSIstence In the 
SOlI of two res18tant lactose fermenters. The number of B. col~ com
mums, however, afiords a valuable Index of the quahty of these well 
waters. 

The results of the bacterIologIcal exammation of Colombo wells 
usually indIcate less pollutIon than the figures for the chemical 
analysIs, partIcularly the amount of albumenoid ammonia. NItrItes 
are very frequently present in these waters, and have been considered 
as evidence In favour of recent pollutIon. As a result of eXferIments 
WIth artifiCIally nItrated waters, of the results of bacteriologica analysis, 
and of topographIcal consIderations, the writer concludes that the 
presence ot nItrItes In Colombo well waters IS more often a SIgn of old 
than of recent pollution, and that traces of nItrIte are readIly produced 
by the reduction of nItrates to nItrItes by reducmg salts of Iron present 
In the SOlI. 

WIth regard to the question of standards for bacterIologIcal 
water analY81s, it 18 much more Important to come to some agreement 
as to the selection of the methods which are to be made standard 
for the bacterIologIcal analysis of difierent classes of water, than to 
dIscuss the standards whIch are to be applied to the results of a number 
of cWIerent methods. Numerical standards are perhaps best applied 
to the results of the bacteriologIcal analyses for the control of filtratIon 
works, or; to the results of analysis of waters whose bacteriology has 
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been closely studied. Even here, the standard usually needs to be 
~peClally adapted to the particular water, and to be vlu'icd at different 
seasons of the year. It IS necessary to constantly emphasise the truth 
that m mterpretmg the results of either chemIcal or bactel'lOloglcal 
l'xanunation, topographical consIderations must always be given the 
fullest possIble weIght. For the detectIOn of accIdcntal pollutIon fOl 

water of known constitutIOn, whlCh IS constantly subJl'cted to routlUe 
tests, the estunatIOn of the number of Lagin mlCro-orgarusms per 
c.c. IS all that IS usually necessary. The choice of a sUItable pri
mary medIUm and cultIvatIOn time must be determined by a study 
of the bIologIcal character of the water; for general purposes the 
lactose bIle salt broth of MacConkie is most useful. 

Where it IS deSired to make a complete study of an upland surface 
water by a bactenological method WIth a view to formmg an oplruon as 
to Its potability, or the degree of filtration or storage hkely to be requh'c(l 
to render It safe for human consumptIOn, it is advisable to proceed 
on the hnes recommended by Clemesha. A comprehensIve bacterIO
logical study of the water under all conilitlOns should be made. Any 
possible source of dangerous or aCCIdental pollution suggested by 
mspection on the spot should be subjected to carefullllvestigation by 
bacterIological methods. The methods recommended by Clemesha for 
the study of self-purificatIOn processes are, I cOllsider, capable of much 
simphficatIOn by the use of sohd media for the estimatIOn of the total 
glucose fermenters. In the case, however, of waters contalUmg a large 
number of orgamsms, capable of spreadmg in the substance of an 
agar plate, thiS method could not be used. 

DR. HIRST -I have attempted to deSCribe lU my paper the evolu
tIOn of SUitable methods for the bacteriological exanllnatlOn of certam 
surface waters lU the. VlciUlty of Colombo 

There IS a great similarIty 1U the problems whICh confront the 
water bacteriologist in all parts of the world On the other hand, 
there IS often a great disSimilarIty between the bacteriological methods 
whlCh are best adapted to the solution of these problems. 

The bacterIal flora of the fooces of man and the lower anllnalH 
undoubtedly iliffers lU ilifferent locahtl(~s. In this conllection I shoul!! 
hke to draw attentIOn to the table on page 5 of the paper, glVlllg th,' 
percentage groupmg of rerobic frecal lactose fermenters Isolated frol1l 
the fooces of man m England, mma and Ceylon. 

The anreroblC frecal orgarusms predollUllant 1Il human fwces are 
undoubtedly different 1Il Ellgland, Ceylon, and probably the Ullited 
States of America 

MaJor Clemesha has brought forward eVidence to show that there 
IS a definite seasonal variation in the mlCroblC cOlltant of the freccs 
of man and ammals in Inilia. I have llot hitherto been able to mscern 
any such seasonal variatIOn lU Ceylon. I think It probable that m all 
parts of the wOlld the general type of cohform orgallsms most common 
lU the freces of man are those fermentlUg lactose vIgorously and pro
ducing lUdol in peptone water rapidly The varIOUS organisms of thiS 
group, which lIlcludes the B- col~ communiB, are certamly by far the 
most numerous 1Il the fresh fooces of man m England and Ceylon . ThE' 
relative distributIOn of the various species of lactose fermenters mha
bIting the human lUtestlIle varIes greatly for reasons that are not 
yet fully understood 

I find the quantitatIve estmlatlOn of " LaglU " oIgaUlsllls to ?e the 
safest gUide to the actual amount of frecaI pollutlOn lU a partlCular 
water. The method I employ is a moilificatIOn of that recommen-
ded by Houston . 

The recent researches of Houston, GreIg and others on the viabII~ty 
of uncultivated pathogenic organisms, such as cholera and typhOid, 
have emphaSISed the importance to be attached to ref'ent, a~ 
opposed to remote, freeal pollutIOn of water-supphes, and the dang!"r of 
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sudden aCCldental pollutIOn of comparatIvely pure waters by human 
carriers. The development of efficient bactenologlCal methods for the 
uetectlon of recent pollutlOu has become mOle than ever necebsary. 
:\1acConkie's separate speCles method has proved very serviceable fOl 
the detectIOn of recent pollutIOn In Colombo waters I have found the 
technlque deVised by Major Clemesha for the IsolatIOn of the separate 
specles very satlsfactory in practlce. 

Durmg' the process of the self-purukatlOn of a polluted water the 
lactose fermenting power of frecal organlsms IS attenuated to a greater 
degree than IS their power of fermenting glucose. 

EstllllatlOns of the vigour wlth whlch lactose lS felillented m fhud 
media lnoculated wlth polluted water, and of the relatlve number of 
glucose and lactose fermenters in the water, afford valuable criteria 
for estimating the age of the pollutIOn. 

1 have found the method descnbed In the paper less cumbersome 
than that advocated by Clemesha. 

There IS urgent need at the present tIme for the selectIOn and 
standardization of SUitable methods for the bacterIologICal exammatlOn 
of different classes of water The applICatIOn of standards to the re
sults obtaIned by the vanous methods selected could then, and not till 
then, be profitably discussed. Studies In the bactenology of water 
to any partICular locality should always be accompallled by periodic 
analYSIS of the freces of man and the lower alllmais m that locality 
In the mterpretation of the results of the bacteuologlCal exammatlOn 
of water-supplies the fullest weight must be given to topographical 
conslderatlons. 

In conclUSIOn I should like to make a few remarks on the slgmficance 
of the detectIOn of vlbnos m polluted waters. 

Recently, an outbreak of cholera occurred along the banks of a 
canal in Colombo. This canal received the major portIOn of the 
drainage from the Infected area, and IS extensively used for bathing 
and washmg clothes. I was able to ISolate vlbrlos from this water mor
pholOgically slllllIar to the cholera vlbrlo They turned out to be 
materIally different, blOchellllcally and biologICally, from the true 
cholera Vibrio. As soon as these VIbrlOs were found the traffic along 
the canal was prohibited and the banks polIced SIX days later no 
vlbrlOs of any kmd could be detected m the water 

Doubtless it may be a cOlllcidence, but the fact remalllS that no case 
of cholera has since occurred III Colombo ThiS IS the only occasIOn 
on which I have found vlbnos III Colombd wate1s, though I have looked 
for them repeatedly 

It seems to me pOSSIble that there may be factors operatmg occa
sionally in favour of the surVival of cholera III a water,-such for 
example as a favourable chenucal constItution or phYSIcal condition of 
the particular water, or a favourable symbiOSIS with other organisms 
The detection of allIed vlbnos might conceivably turn out to be 
eVidence 111 favour of the operatIOn of such favourable factors In any 
event I consider that the presence of cholera-like VIbrlOs in a water 
IS weighty eVidence agamst Its fitness for human consumptIOn. 

DR. R. C BOSE sald that standards were badly wanted and 
lIntIl these were obtumed, It was ImpOSSIble to say definItely what water 
was fit to drink and what was not 

MAJOR CLEMESHA -Refeuing to Dr Hirst's paper, I should 
lIke to say that It IS partICularly grabfymg to me to know that pI'ac
tic ally all the essentIal points that we laid down 111 the Madras RepOit 
of 1910 have been confirmed; some very valuable modIfications have been 
suggested by him which all tend to SllllpliClty HIS suggestIOns gIven 
on page 9 concel'lling the results obtamed from a 24, 48 and 72 hours' 
inoculation of waters in lactose broth ale pal tl('Uial ly valuable, because 
he has taken With the ordinalY method of testing what IS kno\vu as the 
acid and gas hne which m glucose and lactose is extremely complIcated, 
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and tlus seems apparently to do away with a very large amount of 
laboratory work He tells us that the results tally to a very consider
able degree, and that bemg ~o, it 18 a very great advantage, because It 
gets rid of a very large a!ll0unt of work. There ~e several pomts in the 
paper we would bke to discuss, but I thmk the tmle 18 hardly sufficient. 
They are rather matters of laboratory detail which perhaps would 
not interest a very large number of people. But there IS one 
pomt at the end. I particularly Wish to endorse hIS remark, 
'I conSIder that at the present moment it IS much more Important 
to come to some agreement as to the selection of standard methods for 
the bacteriological analysis of dIfferent classes of water, than to discuss 
the standards which should be applIed to the results of a number of 
dIfferent methods.' 

I think III the Conference in Bombay I urged very strongly that 
there should be some understandin~ between the laboratorIes in IndIa, 
and anyone else who may lIke to jom in, as to a standard method' of 
doing the work. It IS obvious to all that the method at present is ex
tremely imperfect. Everybody finds it very complex and with a 
certain amount of JustIficatIOn. I should lIke particularly, if possible. 
SIr, that that pomt may be lUcorporated in a resolution, because 
I feel we shall not make any very great progress unless we are all work
lUg more or less on one method, and each man in his own particular 
laboratory finding out the advantages and dlsadvantares of It for hiS 
own partICular locahty. The standard of the purity 0 water I beheve 
myself to be entIrely a counsel of perfectIOn. Unfortunately Malor 
Liston IS not here to-day. He has a very long senes of analyses 
taken weekly from the laboratory in Pare 1. and he says the conclusion 
of all hIS work IS that it 18 absolutely impOSSible to draw any real con
clUSIon as to the quality of the water. He finds a yery large amount 
of freeal contammation in those samples, and he says, on the other hand, 
that the water in Bombay is perfectly potable and perfectly goot:!. 
My own Impression is that in his particular case the reason is loe 
to the fact that he has used samples that have come many rules 
down. The pIpes are not particularly clean, many of them have an 
lUcrustation in them, and it IS well understood that pipes with an in
crustation gIve very extraordInary bacteuological results. Personally 
I think that many of his results can be accounted for In that way, but 
at any rate, whatever the cause may be, I think It is absolutely neces
sary that we should all be working on one particular line, andcompanng 
our results WIth those that are obtamed from different places. I feel 
sure that a certain' proportIOn of the work which we do at present in 
laboratories will have to be either simplIfied or done away with 
altogether. 

THE PRESIDENT :-One pomt, Major Clemesha. As regards your 
statement about .the inqUIrIeS mto water analysis. You remember 
there were three points that we decl(Ied should be considered: 

(1) What are the best methods for water exammation in India~ 
(2) After having settled that to fix bacteriolOgical standards. 
(3) The most BUltable methods of conveying samples to distant 

laboratories. 
Do not those terms of reference meet your views 1 
MAJOR CLEMESHA ·-Entirely. It would be of conSIderable advan

tage now If a special commission were appomted to mquire into these 
points. Everybody who is domg water work now should more or lellfl 
try to work on the same Imes. 

THE PRESIDENT '-You do not object to these terms of reference ~ 
(Major Clemesha :-No.) Of course, you know that the reason. why 
the IllqUiry is being held up, is that Major Hutchinson was appomted 
Sarutary Commissioner just when the experiments w~re to be under
taken, and we are waiting to appoint someone else. (Major Clemesha :
I did not know of tlus ) 
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MAJOR R. MCCARRISON -In connectIOn wIth Dr HIrst's m
structive paper, I would crave your mdulgence whIle I refer very 
briefly to two methods of purIfication of water-supphes for small 
communItIes of whICh I have some experIence. I refer to the dISInfec
tion of water by chemICal substances Of these I have employed Iodine, 
after the method recommended by Captain Nesfield, I.M.S., and the 
hypochlOrIte of lIme method, both In the case of the Lawrence Mlht8Iry 
Asylum at Sanawar. The former method consIsts In the addItIon of 
a mixture of potassIUm IodIde (1 pt. by weIght) aqd potassIUm Iodate 
(4'5 pt. by weIght) and of tartarIC aCId, to the water, so that free IOdIne 
IS generated In the proportIOn of one part of IOdIne to 70,000 parts of 
water. The IOdIne after it has been allowed to act upon the water 
for a certaIn length of tIme IS got rId of by hyposulphlte of soda to 
whICh 2% of carbonate of soda has been added. This IOdme method 
[w~ICh IS deSCrIbed by Captam Nesfield m the Journal of the 
R. A. M C., May, 1912,] IS a very effective one, but I found m practIce 
that the taste of the water was altered by the IOdme, and that com
plamts were not Infrequent. For thIS reason, and also from the pomt 
of vIew of expense and grtater effiCIency, I prefer hypochlorIte 
of lIme as a chemical purlficant of water. I obtaIned from Messrs. 
Burroughs and Welcome sealed tubes of dry hypochlOrIte of hme con
tammg 35% of avaIlable chlorIne; 200 graIns of ,thIS chemIcal are mIxed 
WIth a lIttle water and the mIxture added to 400 gallons of water,-thls 
beIng the dally consumptIOn of water amongst the chIldren to whom 
the pUrIfied water was to be given After the hypochlOrIte has been 
thoroughly mIxed with the water, and had acted on it for 10 mInutes, 
a mixture of hyposulphite of soda (200 grains) and potassium iodIde 
(40 grains), preVIOusly dissolved in some of the chlorine water, was 
added to the 400 gallons and thoroughly mIxed therewith. The process 
costs 1s.2a. or 14 annas for every 400 gallons (The cost of the Iodine 
method bemg 28. or Rs. 1-8) It IS, therefore, exceedIngly cheap. I 
have had no complamts of the water havmg been altered in taste by 
the chemIcals used. That It IS very effective IS shown by the results 
of bacterIOlogical exammation before and after treatment -

18th July, 1913.-The untreated water contained 15,800 mICro
orgamsms per c.c., presumptive B coli tests were positive In '1 c c and 
typical B. coh were present in 1 c c. After treatment the water con
tained 4,200 mICro-orgamsms, presumptIve B. coli tests were pOSItIve 
m 10 c.c. and tYPIcal B. coh were not found in 10 c.c. of the water 

6th ..4.ugust, 1913.-The untreated water contamed 14,000 mIcro
orgaUISmB per c.c. PresumptIve B. colI tests were POSItIVe in '1 c.c. 
and typical B. coli were found In 1 c c. 

After treatment the water contained 2,400 microbes per c.c. Pre
sumptIve B. colI tests were pOSItIve In 100 c cs., whIle typIcal B. coh 
were not present in 100 C.c. 

15th August, 1913.-The untreated water contaIned 2,800 mic
robes per c.c. PresumptIve B. coh tests were POSItIve In 10 c c , whIle 
typical B coh were found In 10 c.c 

After treatment the total number of microbes present per c.c were 
280 PresumptIve B. coh tests were posItIve in 100 c.c , while typIcal 
B. coh were not found In 100 c.c. 

BacterIological exammatIons were also carried out to test the 
efficiency of the iodine method, and on these tests (3 In number) the 
chlorme method appeared to be the more effective of the two. Both 
chlorIne and IOdIne appear to have a selectIve action on the bacillus 
coli communIS (and pOSSIbly, therefore, on cohform organisms general
ly) as none were isolated from the smallest quantIty of water showing 
aCl.d and gas. I am Indebted to Mr. Fox of the Pasteur InstItute of 
India for these bacteriological findIngs. 

We have, therefore, ill. chlorIne a rapid, inexpensive, and highly 
efficient method of riddmg water of harmful mi<:ro-organisms. It is 
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a method which can with advantage be combined with other methods 
of purification, amI its practical utlhty is undoubted. 

The chlonnt> methOllls one which is employed largely in America. 
I find from the Engineering Record of 1912, page 297, that It is stated, 
by Jenweys, to be used m between 300 and 350 towns of America.. He 
gives statistics for a certain ilUmberof these towns, showing its bl'neficml 
e.fl'ect on the mortahty and morbuhty of typhoid fever, and he asst'rts 
that it has been the means of arrestmg epidemics, and eertainly has pre
vented the spread of a great number. He concludes from this wry 
large experience that chloride of lime, owing to its cheapness, the ease 
with whu'h it can be employed, and Its rapidity of action, is of th" 
greatest value In the purlficatlOn of water. 

In India especially its employment is pecuharly apphcable to the 
water-supplies of small communities and prIvate Institutions, and as a 
method of purifying the water-supply of armies in the field or of smgle 
units, it probably has no equal. 

I have ventured, therefore, to make mention of tms method as 
complementary to the mteresting and in.strnctive information which 
has been given us by Dr Hirst. ' 

MR. MONTGOMERY -Might I point out that for the Punjab three 
annas per hundred gallons for the purification of water would be 
absolutely prohibitive I 

MAJOR MOCARRISON ·-It cost us 14 annas a day to supply water 
for the Sanawar school. 

PRESIDENT '-1 understand your POInt is that you recommend 
It for small commUnIties only and not for general use. 

MAJOR MCCARRISON :-Yes, SIr, for communities such as schools. 
MR. WEST :-For large commumties in the United ProvInces in

eluding pumping, our charges are only 2 annas per thousand gallons. 
MAJOR MCCARRISON :-ThIS method IS employed In over 350 towns 

in. America. 
MR. DYER -With regard to the treatll1ent by hypochlontl' of lime, 

I may say that in Cheltenham and Scarborough m England there 
are two large mstallatlOns where they treat all the water with hypo
chlorite of hme, and the cost there IS only 6 pence per thousand gallons. 

DR HIRST '-Wlth regard to a remark of Dr. Bose's, I under
stand him to say that typhoid bacIlh may under certain conditions 
surVive for as long a period as 72 days. I thmk those figures must be 
based on experiments WIth laboratory cultures rather than the un
cultivated orgamsms With regard to the ease of Simple estimation 
of the number of lactose fermenters as a cnterion for estlmatmg the 
real pollution of water, I don't thmk that the mere estimatlOn of the 
number of lactose fermenters is suffiCient in Itself, WIthout further tests, 
to enable one to express any confident opinion on the potability of a 
water. 

(b) F~ltration 01 Water. 

MR. W. HUTTON mtroduced his paper "ExperIments III the filtra
tlOn of water through slow sand and mechanical filters at the Kmg 
Institute, Madras," and said '-My paper gIves a brIef descnptlOn of 
experiments wmch have been carned out WIth two small sand filters, 
and two mechamcal filters at Gumdy, Madras, in order to come to some 
conclusIOns as to the relative merIts and suitability of these different 
types of filters, and to show whether tne statements which have been 
made were correct, that the depths of the sand filters m general use, m 
the Madras Presidency were excessive and nught be reduced WIth 
advantage. 

The results obtamed are somewhat variable. That IS to say, the 
analyses of the filtered water show vanable results. It has been proved, 
as previously thought, that sand filters are very satisfactory means 
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of filtratIOn provIded the water to be filtered is sufficIently clear and 
not so turbId as to block or choke the sand filter In a short time, and thus 
mterfere WIth the operatIon of filtratIOn. Wilen the raw water used for 
filtermg purposes was turbid It was found that the mechanIcal filters 
were successful in removmg the turbIdity and thus have a dIstinct 
advantage On the other hand when the nver water was turbId, the 
filtrate from slow sand filters was found to be cloudy or opalescent m 
appearance. To prevent thlB cloudIness In the filtrate, It would be 
necessary to add to the sand filter installatIOn, setthng tanks of ample 
dImensions, WIth or WIthout the preIumnary addItIOn to the raw water 
of a coagulatIng chemICal, such as sulphate of aluIIllUa 

One lillportant result of the expenment IS that It has been shown 
that with comparatIvely clear water sand of a relatIvely coarse nature can 
be used WIth advantage, and that when sand of a greater degree of fine
ness IS used, the filters rapIdly clog up. Fme sand in a filter has thIS 
deCIded practIcal dlBadvantage and the dIsadvantage would be greater 
If the raw water be turbId 

It WIll be notIced on page 4 of my paper that the leakage of sub.soll 
water Into a sand filter IS gIven as the probable cause of the bad results 
obtained from analyses of the filtrate. Instead of uSing the word 
leakage, I should have stated that the bad results were probably due 
to diffUSIOn of sub-soIl water mto the filter ThIS opinIOn has been 
confirmed, It IS thought, ,by the repalIlng of the cracked floor of the 
Vlzagapatam filters and by the constructIOn of two new filters at the 
Coconada water-works At Coconada"the old filters were found to be 
very badly cracked;thus permitting the contallllnatIOn of the filtered 
watel from the Bub-soil water whICh was only a few feet below ground 
level. On the other hand, the filtrate from the new Coconada filters 
was found on IInalysIs to be sa tIbfactory, and these new filter beds were 
found to be water-tight on testing 

The experIments at Guindy are stIll continuing. At present we 
are expenmentmg WIth a rate of flow of 300 gallons per square yard, 
mstead of the 450 gallons per square yard, whICh has been our rate 
preVIOusly. Apparently the 300 gallons rate permIts of a longer perIOd 
of worklllg between scrapmgs but data are not avaIlable. When thIS 
test has been completed we WIll expenment WIth a 600 gallon rate. 
I also propose to put a thermometel at each plate glass wllldow 
of the sand filters and to keep a record of the temperature of the 
unfiltered water . 

I regret to notIce that I have omItted to gIve the- results of the 
chellllcal analyses. These showed the presence of lIme In suffiCIent 
quantIty to gIve a satIsfactory coagUlant WIth \lulphate of alumllla m 
the coagulatIng tanks of the mechanIcal filters. Results of analyses 
are aVaIlable from the 3rd of March and samples are bemg regularly 
taken. The analyses results shown 1ll the paper were gIven as they 
were thought to be suffiCIent for the purpose of a short paper, and 
permItted of comparison. 

OWlllg to the work devolvmg on the ,Kmg InstItute the number 
of samples taken In one day had to be hllllted, and It was not always 
found possible to run all the filters at one and the same time when more 
than one sample hac to be taken from each sand filter. 

The results of the analyses were dlBcussed with Dr. GIbson, the 
DIrector of the Kmg InstItute, up to the date of hIS departure on 6 months 
leave, and hIS opinIon was understood to cOlllcide WIth my own that 
sand filters were to be preferred to mechanical filters In ordinary 
clrcumstances, such as for filtratIOn of non-turbId waters. Dr. GIbson's 
oplllIOn was considered of speCIal value as he had carried out for 
some years the analyses of the water of water-works in the Madras 
PresIdency. 

It 18 unfortunate that hIS absence on leave prevents Ius presence 
here as a delegate to thIS Conference, but on hlB return .next month his 
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opllllOn of the results wlll be obtained and fOl warded with the report 
which the Madras Government have ordered me to submlt. 

MR. WILLIAMS -Mr. Hutton seems to me to Wlsh us to accppt 
Ius concluSlOns on somewhat fumsy eVIdence. Consldenng that these 
works have been m operatlOn for more than a year, the amount of defirute 
mformatlOn he gives us m the paper 18 very small The actual analyst's, 
on whlCh he wlShes us to accept his statement that conslderable depth 
of gravelln slow sand filters IS essentlal, are five-two of them from one 
filter and three from another. These were all taken WlthIn a few days 
of each other It lS not at all clear as to what arrangement of taps he 
has made, nor how they are fixed. If the taps merely pass through the 
wall, the analysls of water 18 hkely to be highly misleadmg, for, as Mr. 
Hutton has hIDlself pomted out, there 18 a large amount of creep down 
the wall aud the water obtamed from the edge of the sand IS not neccs
sanly at all of the same quality as that obtamed m the sand bed. It 
18 therefore very lmportant that we should know exactly how the con
nectIOn 1S made between the taps and the luterlOr of the filter. I do not 
qUlte know what partlCular form the controversy between the advocates 
of deep glavel beds and shallow gravel beds has taken m Madras, but 
I preSUllle the ObjectIon to exceSSIve thlCkness of gravel IS largely 011 
ecouollllCal grounds. The mam functIOn of a gravel bed 1S a mechantcal 
one-to support the sand, and It 1S therefore a waste of money to make 
1t deeper than IS absolutely necessary. Six mches or a foot of gravel has 
been proved to be quite suffiCIent to allow a proper dischar~e from the 
sand-bed to the under-drams, aM th18 I thInk IB, m the opimon of most 
engll1eers, qUlte enough gravel to put in. To deepen one's filters by an 
excessive layer of gravel for the purpose of gettmg some shght pO~~lble 
extra purlficatlOn appears to me to be rather like the method adopted 
by the Chmese of burnmg down a house to roast a pIg Any comparI
son between'the actlOn of the gravel underneath a Band filter Wlth the 
action of a sewage filter on the hIghly polluted effluent whlCh the latter 
has to deal w1th IS, of course, entirely Irrelevant and IIllsleadmg. The 
result of the actIOn of a sewage filter 18 chenllcal rather than bacterio
logICal, whereas the water filter IS exactly the OPPOS1te. I am pleased 
to hear that Mr. Hutton IS now proposll1g to reduce the rate at whlCh 
he lS workmg ms filters, for the rate of 50 gallons per squa1e foot, wmch 
is what these slow sand filters are worked at, IS exceedmgly lugh, con
sldermg the very inadequate nature of the settlement. It 18 not sur
prIsmg that a fine sand filter clogs m a few days, nor is 1t Burpr1sing 
that some of the results were so extremely bad. In Bengal where the 
average rate of filtration IS 40 gallons per square foot, and a settlement 
of 48 hours IS generally gIven, sand cons1derably finer is in operatlOn 
m ahnost all our lllunielpal water-supphes And, on the whole, except 
when a rIver 18 exceptionally turbld~ we do not find that these requITe 
scrapll1g at Ullduly short mtervals In regard to the mechanical filters, 
the result of experIment seems to have been, mamly, that with a turb1d 
water 2! grams to 3 grams of sulphate of alumina per gallon is required 
to gIVe good results. This IS what I have fOUlld elsewhere and it shows 
(what is also ~ be fOUlld m other places) that a very soft water Wlth 
wmch tIus amount of coagulant cannot be adopted 18 not a satmfactory 
type of water to be used in mechamcal filters. 

MR. MADELEY.-I must congratulate Mr. Hutton on the very 
interestmg paper that he has sublllitted to us and, now that the inJtlal 
expenditure of mstallmg two sets of sand filters and two mechamcaI 
filters has once been made, I trust that these experimenta Wlll be con
tmued by a combmatIOn of e,ng111eers workm~ 111 collaboratIOn w!th 
bacterIOloglSts. I am sure that they Wlll prov1de us Wlth mformatlon 
of the greatest value for there are st1ll a number of points wmch require 
elUCIdatIOn 111 connection Wlth the filtratJon of water in India. 

Turning to the paper 1tself and deahng with the points 
as they are taken up by 1IIr. Hutton, there is first of all the ques-
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tlOn of samples. I Wish to ask the same questIOn as Mr 
Wllhams. Mr. Hutton says that to enable samples to be taken 
from dIfferent depths m each filter so as to show the effect of the 
filtenng matenal on the quahty of the water, ! mch test cocks were 
mserted m each filter sIde wall and numbered from 1 to 6 'The- question 
is, how far dId the pipes connectmg with the cocks project Into the filter 
bed materIal ~ I rather gather that they dId not project more than an 
mch or two. I suggest that the anomalous results may have been 
caused by water creep whIch would affect samples so taken. I would 
further suggest that experIments should be made to ehmmate thIS water 
creep. Tms same water creep WIll probably explam a pecuhar result 
Mr. Hutton mentIOns that the water at the outlet IS not so pure as 
the water taken from the body of the filter bed. I would 
here remark that the method WhICh haH been suggested of puttmg m 
a ledge In the matenalis an unsUItable one By that means you get 
the sand Irregularly compressed, and droPPIng away from under the 
ledge. The method I am adoptmg, wmch I thmk was first started by 
Mr. Rutter who IS In charge of the southern sectIOn of the London 
Water Works, IS that of carryIng the sand rIght down to the bed. You 
carry the sand down to the bottom of the filter for some three or fOUL 
feet from the SIdes so that the water has to pass through a layer of sand 
In any case. 

Mr. Hutton mentIOns the fact that m a filter WIth only two feet 
of water over the sand the growth of algre IS very much greater than 
in. a filter where there is a greater depth of water. ThIS IS a result 
whIch has been found elsewhere 

In deallllg WIth the questIon of the perIod of workmg filters \\e 
come on to the debatable pomt of the fineness of the sand. Ml. Hutton 
says that the water dealt WIth was hIghly Impure, and would not have 
been used for permanent water-works, or only after double filtratIOn 
It IS impOl tant in submlttmg the results of these tests I thlllk to gIve 
full particulars of the condItIons of water lllet WIth. To the best of my 
knowledge the,llUpUrIties referred to are due to dholnes .If that IS the 
case, It IS probably the soap and grease and other ImpUritIes that come 
from these washing places that cause the cloggmg of the filters. Further 
on Mr. Hutton says that the .short period wmch the sand filters worked 
was due partly to the quahty of the waterwmch,although usuallycleaI, 
deposIted a shmy layer of considerable denSIty III a comparatively 
short tmle. That would all tend to show that it was due to the soap 
or fat III the water, and It would appear to follow that these results, 
although tendrng to show m what dIrectIOn filters should be made, 
should not be accepted as conclUSIve for every water. It IS qUIte pos
SIble that a consIderably finer sand might be used, and would work 
without cleamng f9r qUIte as long or even longer, If thIS soap were not 
present. I find that there is a great deal of dIfference lD practIce as 
regards the fineness of sand. The practice lD England IS to use coarser 
sand than that we find used in. Calcutta or Howrah, or m Cawnpore. 

Mr. Madeley then gave a descrIptIOn of the quahtles of sand used 
lD BIrmmgham, Bolton, London and Calcutta, and contlDumg saId :-

WJth reference to the question of depth of the gravel, It is usual now 
to make the broken stone underlayer as shallow as pOSSIble, for financial 
reasons. Mr. Hutton says WIth reference to the depth of sand. • If 
there \\ ere no improvement in quahty of the water m passlDg through 
the sand-bed, then It would bc unnecessary to have thIS bed any thIcker 
than say a few lDches, whIch would be suffiCIent to support the shmy 
layer. In that connection It IS found in. practice that a certalll depth 
of sand is reqUIred because It produces a steadymg actIon.' 

Mr. Hutton also makes one pomt wmch IS a new one. He refers 
to the deslrability of haVing a wall round the filters, and says that tms 
should be 2 feet high. This agrees WIth my experIence and observa
tIOn, and. I am constructmg one round the Madras filters. With Iegard 
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to the depth of sand, I see Mr. Hutton refers to a nummull1 depth of two 
feet m thickness. That nununum IS rather high and I should hke 
him to say why he adopts thiS high uurumum depth. I should hke 
m'thls connectIOn to ask If any delegate has had any experience 
with: the washmg of sand. There are two methods. One IS to skul1 
off the sand when It has reached Its minimum depth, and the other 
method IS to skim It, wash It and replace it at once. One advantage 
of the latter method IS that you always get the sallie depth of sand. 

I suggest the followmg pomts to be taken up for lllvestigatIon -
(1) The preventIOn of water creep, 
(2) The benefits of Illcreasmg the head conSlderably, 
(3) The rate of filtration. I was glad to hear that Mr. Huttoll 

was gOlllg to try to Illcrease the head by 50 per cent. 
SIR PARDEY LUlUS .-1 would like to call your attentIOn to a state

ment made by Sir Harcourt Butler m hiS introductory speech 
to the effect that the Research Fund Association have placed II 

sum of a lakh and a half of rupees at the disposal of Sanitary 
Engmeers to carry out an elaborate practical experIment III water 
filtratIOn at Benares. The object of this experiment Will be to ascel'
tam first of all the best methods of silt removal, and next to determine 
the relative ments, under varymg conmtIons, of different types of 
mecharucal filters and of sedimentatIOn, both With and Without the adm
tlOn of.chemlCals. The details of the proposed investigatIOn will be ex
plamed to all of you who are going to Benares on Sunday next and any 
suggestions that delegates may wish to make then as regards the modi
fication or improvement of the experiment Will be most carefully con
sidered. That 18 one of the reasons why we want to go to Benares, 
so that you may discuss on the spot these practICal expenments that 
we propose to carry out • 

MR WEST -I should hke to say a few words III connectlOll 
with the paper on sand filters. One pomt I wish to refer to IS as regards 
the nllmmum truckness of gravel We have got about 40 filters in 
these Provinces m which the truckness of gravel is only two mches. 
The filter consists of two layers of bricks and then two inches of gravel, 
over which there is 6 Inches of coarse sand and about two and a half 
feet of fine sand. We have got one or two filters with 6 inches of gravel 
but we have found no improvement in the results With a thICker bcd 
of gravel. As regards the thickness of the sand, we have made ex
periments Wlth 2! feet and 3 feet, and we have sometimes got down 
to 8 inches, and we have found no detenoration m the results when we 
have a uruform flow. Our usual p,l'actlCe is to refill after It falls to 18 
mches, but we found on one occasIOn an 8-mch thickness of sand gave 
quite good results. All our filters are worked after 24 to 36 hours pre
VIOUS settlement. For about 9-months in the year, it IS purely settle
ment, for 3 months of the year, 'm the rains, we add a coagulant to 
improve the sedimentation. I have got certam results of. 3 months' 
workmg at Cawnpore in which the water has been tested every day, 
and our rate of filtration is between 35 and 40. 

In July the average number of bacteria in the raw water was 
517; in the setthng tanks the number was 94, and through 
the final filters 18'2. 

In August the average number of bacteria in the raw water was 
454; in the settling tanks the number was 181, and through 
the final filters 17. 

In September the average number of bacteria m the raw water 
was 376; m the setthD.g tanks the number was 128, and through 
the final filters 14. 

In October the average number of bacteria in the raw water was 
173; m the settling tanks the number was 91, and through 
the final filters 19. 
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These show very good results WIth a low rate of filtratIon, 37'5 
IS about the average rate In the hot and dry weather we have some
tillles worked InwVIdual filters up to 50 to 60 WIth very good results, 
but there are very few bacterIa In the raw water and very httle silt. 
In some places we do not use a coagulant In the rains for our filters' we 
Just settle the water and put it on the filters. In the places we ~ork 
at even a lower rate we sometimes get doWll to 25 or 27 In the rams 
I think we can safely work to 40 by preVIous settlement and th; 
additIon of a coagulant. 
. . As regards ~he washing of the top scrapIngs, we have found that 
It IS not econoDllcal to do so. We always get fresh sand from the river 
and wash that before putting it into the filtcrs, as the cost of washmg 
the top scrapings IS very high. New sand may not be so good, but 
It 18 more economICal. 

MAJOR CLEMESHA said that he seriously objected to the filter being 
called a Clemesha filter. It was a filter that was bemg made by the 
hundreds. 

The results obtaIned by Mr. Hutton from rus slow sand filters could 
not be called at all good; personally he would call them extremely 
bad. No sand filter whICh was at work should ever gIve less than 
one [!Ilcal orgamsm m 100 c.c. and Koch had laid it down as a prmCl
pIe that no filter should be looked upon as gIVIng satIsfactory results 
which gave more than 100 bacterIa per c c. If they compared these 
results he dId not think they could congratulate themselves on the 
results of the sand filters In Madras. 

The second pomt that was raIsed by Mr. Hutton related to the 
experiments gIven on page 20 of his paper wruch showed that there 
was a progresslvP improvement of the bactel1IOlogical quahty of the 
water as it passed through the sand. If he wanted 'to show that the 
majonty of the purIficatIOn had been done m the top layers, some 
such figures as those pubhshed by Mr. Hutton would serve fairly well. 
It would be observed by looking at the figures (first senes) that the water 
began with 1,360 bacteria, by the tIme It reached the second tap It 
was 87 and the tlme It reached the sixth tap it was still 70. Anybody 
lookmg at these figures would certainly not draw the conclusion that 
there was a progreSSIve Improvement of the water as it passed down 
the sand. 

Then Mr. Hutton had gone on to justify the neceSSIty for the 
deep drainage layers by comparmg sewage filters WIth these filters 
But the comparlson was entirely unjust Sewage filters were 
not filters at all They were merely arrangements whereby a quantlty 
of effluent was put at the disposal of a maXilllum number of bacteria, 
whereas in water filtratIOn the Idea was to remove bacteria 

Turning to sand, most of the works on sand gave as a 
sUltable grade, sand which had been passed by a 40 and retained 
by an 80 mesh. Mr. Hutton had, m hIS oplmon, used an 
extremely fine sand, and he had never heard of sand of that 
nature being used in slow sand filters. It was not therefore to 
be wondered at that hIS filters were blocked up rapidly. The sand 
used in Calcutta and Howrah was of about the standard grade. That 
sand In Bengal gave very satIsfactory results, and It tallied with the 
practice m America and other parts of the globe, where simIlar results 
were obtainea. They should not conSIder It at all satISfactory If any 
slow sand filter were to give them one foocal bacteria in one c c. They 
should require one in 100 c c. as a standard of purIficatIon. 

As regards mechamcal filters, he felt bound to say that mechanical 
filters had received very bad treatment at the hands of the people at 
Guindy. They had not been told in Mr. Hutton's paper what was the 
character of the water. Mr. Hutton had not told them the actual 
hardness or alkalimty of the water to whICh he had proposed to add 
alum. Water of a hardness of 30 or 40 degrees required alum at a wf-
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ferl'nt pOlnt and in an entIrely dlfierent way ITom a waterwhil'h hada 
hardness of 2 or 3 degrees. It was extremely chfficult to get a good 
result from these mechamcal filters if the water was above 20 or 30 
degrees of hardness. Delegates would probably remember that at the 
last Conference a very interesting paper had been read by Captain 
Dunn who showed that he had never succeeded In gettmg a satis
factory result from a very hard and clear water. He was not at presl'nt 
able to say what the cause of that result defimtely was, but he knl'w 
from experiments that it was by no means an easy thing to add alum 
to water of that nature. If It was added too far away ITom the point 
of passmg It on to the sand the whole prl)cipitate went straight to the 
bottom and never reached the sand at all, and, on the other hand, If 
It was added too close, there was a rIsk of blockmg up the sand very 
rapIdly and requirIng an extravagant amount of washing water. 

He also objected to the description given of some of the details 
of the Patterson filter. It was an extremely delIcate and I'xcellent 
pIece of mechanism, which, in his opinion, had given most adnurabll' 
results. He did not think many of the conclusIOns arrived at in the 
paper were Justified by the figures before them. He was glad to hear 
that other figures would be at theIr disposal at a later date, but he was 
quite sure that a great many of the conclusions could not be maintained 
from the analyses that they had got, and from the very scanty and in
dIfferent workmg of the filters as they had been found ill Madras at 
present. 

MAJOR JUSTICE '-The experiments at Guindy can only be 
saId to have reached a very prelImInary stage._ There are so many 
CIrcumstances to be taken into consIderation. To quotl' a few of them: 
the season of the year must be consIdered, Rnd secondly the state of the 
source, whICh mOthe circumstances under which our experiments have 
been carried out, is a river. Now the river at one tIme IS particularly 
low, and at another time It is lIable to huge floods. When the water 
is in high flood the analYSIS is partICularly bad, but on the height of the 
flood practically nothing but pure rain water comes down. Again we 
are not to rest content alone WIth our present sources. We shall 
endeavour to test the filters WIth other waters which are at our chs-
posa1 at Guindy, . 

MR HUTTON -WIth reference to the questIOn of the test 
pipes, these pipes projected into the sand about two or three inches 
and It was always my intention to carry out an experunent In water 
creepage upon the sides of the filters, but to my astoDlshment, although 
these pipes were projected a short distance into the sand the bacteno
logIcal results obtained from them were so good that It seemed to me 
that the amount of creepage was very lIttle. The pIpes I think should 
now be extended, but I do not expect they WIll show better results 
than are shown by these analyses Major Olemesha, I thInk, drewatten
tion to the reduction in thtl number of the bactena from 1,300 to 87, 
then to 60,48,51, and so bn. I thInk that shows a tendency in the re
duction of the bacteria, and, personally, when I found any result which 
could hardly be explaIned, I put it down to the system of analYSIS 
adopted WIth which I have nothmg whatever to do. 

Mr. WIlliams has referred to exceSSIve depth of broken stone in the 
under layers. Now there are two systems, I think, 01 abstracting water 
fMm a sand filter One is by having a considerable depth of broken 
stOlle and the other 18 by the system of brIck under-dramage which IS 
Illustrated m my paper. Now jf you have not got these bnck under
drams you must have a minimum depth of stone In order to take the 
water out of the sand filter So I don't think Mr. WIlliams Intended 
to suggest that that depth should be used unless bnck under-draIns 
were employed. Some engineers have preferred the one kind and some 
the other. The tendency at present is certainly towards the brick 
under-drains. 
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Mr. West asked a question about the minimum depth of sand
why we prefer two feet? That has always been our practIce in Madras 
and we think it is a safe depth, consIdering the staff we have to look 
after our Municipal water-works. Mr. Madeley asked a question about 
the purity of the river water. The contamination of the water IS very 
evident, as there is a road crossing about two or three hundred yards. 
away and dhobies are legally entItled to wash at this place. We con
sider the water physically impure, as well as bacteriologically, according 
to the results obtained. I admit that the results of these filters are 
not by any means complete, but I thought it would be of Interest to 
thls Conference if I produced the results as far as we had obtained them. 
The experiments are stIll continuing, and one reason why I produced 
the paper at this Conference was in order to receive suggestions from 
Sanitary Engineers or Sanitary COmmISsioners as to how we should 
continue the experiments. 
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SIXTH DAY, SATURDAY, 24TH JANUARY, 1914. 

SECTION A. 

FIRST SESSION. 

Programme of Inspection at !Alcknow. 

The delegates met at the Diamond Dairy at 9 P.M., and in-
spected the following :-

(a) The Diamond Dairy, 
(b) the Co-operative Dairy, 
(c) the water flush latrine at Narhai and pail dep6t, 
(d) Boasganj (Vlllage for accommodation of displaced popu-

lation), 
(e) conservancy dep6t, 
(f) the Luclmow water-works, 
(g) a new filter bed controller at the water-works. 

The papers presented to the Conference in connection wIth the 
inspections of Lucknow were :-

(1) "Note on the workmg of the Co-operatIve Dairy Society 
at Luclmow," by Major S. A. 1I.ARRISS, I.M.S. 

(2) "Co-operatIve Milk SOCIeties," by Mr. R. W. D. WIL
LOUGHBY, I.C.S. 

(3) "Note on Luclmow," by the Hon'ble RAI GANGA PRASAD 
VARMA BAHADUR. 

(4) "A short descriptive note on Luclmow City Sanitation," 
by MR. P. R. HEWLETT. 

(5) "Luclmow water-works," by MR. H. I. CARTER. 
(6) " A new filter bed flow controner. 

(The delegates inspecting Lucknow were divided into four partIes 
under the guidance of MR. FFORDE, MR. GwYNNE, MR. HEWLETT and 
DR. SOUSA, who kindly acted as guides.) 
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THE HON'BLE Sm PARDEY LUKIs, K.C.S.I., K H.S., I.M.S., PRESIDING. 

Plague. 

CAPTAIN KUNHARDT In mtroducIng hIs paper on" Further investi
gation into the posItIon of plague inspectIOn In the village of Poona 
dIstrict durmg the o:ll'-season", saId :_H At the last Sanitary Conference 
a paper was read deahng wIth the perSIstence of plague mfeenoD.. ill the 
Vlllages of Poona dIstnct dur10g the off-season The conclUSIons arrived 
at m that paper were based on observatIOns made on a hmIted number 
of selected villages. These were all villages whIch happened to have a 
comparatively short plague-free mterval, and It was qUlte possible that 
there were others to be found In the Plague Progress Reports of the 
Government of Bombay, whIch brIdged the off-season though havmg 
a plague-free mterval of lQnger duratIon. The conclUSIOn arrived at 
in that paper, therefore, reqUITed confirmatIOn. , 

The paper whIch I now place before you 18 a further study of the 
epIdemIology of village plague in Poona dIStrict; In thIs case It was 
deCIded to observe the subsequent plague hIstory of all villages mfected 
in that dIStrIct in any two years. It was hoped that It would also 
throw further hght on the general behaVlour of plague epIdemics in 
VIllages. 

The results of these observations are summarised in the table 
found in my paper-whIch shows that, 10 these two years, out of 235 
Infected places, 178 shewed no epIdemic durmg the subsequent year, 
and in 45 m whIch a second epIdemlc occurred, eVIdence could be 
found which suggested re-ImportatIOn as the source of mfecnon m the 
second season. Of all the 235 village!! only 12, and If three doubtful 
ones be excluded, only 9 carrIed plague over the off-season. This 
works out at only 3'8% of the total number. 

The results show, also, that in the larger towns, a plague epidemic, 
depending on the co-eXIsting rat epizootic, is more prolonged than in 
the smaller towns and villages. An epldemlc in a large town hke Poona 
may commence early In the plague season and yet the number of rats 
surVlving at the end of the season may suffice to maintam an epIzootIc 
during the subsequent off-season, a penod whIch In Poona dIstnct may 
be saId to extend from Apnl to June inclusive. None of the smaller 
towns and villages in whIch an epidemlc commenced early (",.e, before 
January) shewed a recurrence of epldemlc plague the following season 
which could not be explained by eVldence ot a fresh ImportatIon of 
infection. Moreover, when an epidemic recw;red during the second 
season after the month of Se~tember, this also could always be explained 
by eVldence of re-Importation from places already infected in their 
neighbourhood. 

With the exception, therefore, of the largest towns, i.e., in all the 
smaller towns and Vlllages, almost all epidemlcs are strictly limited to 
one plague season; when epidemlcs overlap two seasons, as occur occa
sionally, it is only m such places as become infected late in the plague 
season. 
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It must be remembered, however, that a few villages may become 
infected for the first tune during the off-season or unmediately pre
vious to it; infection in these may bndge the oft-season and yet for 
various reasons they may retum no human plague till the following 
season has commenced. In the oft-season the number of fleas per 
rat is very small, and the length of their hfe in a hot and dry atmos
phere is very lmuted, so It is not hkely that this would occur very fre
quently. It is these vIllages, however, whIch will gIve most trouble 
when attemptmg to eradicate plague from a dlstnct dunng the oft
season, for since they have returned no human cases, there WIll be 
notHmg to indicate, by our method of observatIOn, the presence of 
infelltion amongst rats during that period. One must remember that 
the figures given in the charts refer to human cases only, it is assumed 
that, for our purpose, they may be taken as a practical and suffi
ciezitly accurate index of the co-existing rat epizootic. 

The table to which I have referred throws some hght on the hmits 
to *hich infection IS usually conveyed in this part of India, and the 
importance of railways In the diffusIOn of the disease. Out of 178 
villakes most of whIch are more or less remotely situated, none were 
infected durmg the second plague year, whereas amongst 45 into which 
infection was apparently re-imported in the second year, 15 or 33 per 
cent. {lre situated on the raIlway and 29 (of whIch 20 are eIther directly 
or Indirectly assocIated with Poona city) were probably re-infected from 
places only a few mIles dIstant. 

t should hke to call attention to a convenient method I have 
devised for studying the behaviour of plague epIdemICS In the villages 
of a district by means of special ' charts'; these charts are at once a 
SImple and completestatistlcal, as well as a more or less graphIC, record 
of the plague hIstories of these places; they have been of great service 
to :lne In carrying out these InVestIgatIons. 

By this graphIc record we can see at a glance which villages have 
probably carried plague over the off-season and whICh have not, and 
we can compare the proportion of villages which carry plague over in 
varIOUS dIStricts or In dIfferent years; we could then also compare the 
meteorological or other conditions prevaIling In these dIstncts or in the 
various years. 

Experience thus gained of the behaviour of plague in any particula.r 
distrIct or area durmg previous years would greatly assist us In future 
In detectlng the villages, amongst those infected late in the plague 
season, whicll are hkely to carry plague over the followmg oft-season. 
In many cases these VIllages will be found to compose a very small 
proportion of the total number of Infected VIllages In a large and popu
lous area, and it may well be ~onsidered worth while to endeavour ,to 
prevent plague from carrymg over in these few suspected VIllages 
by a small reduction in theIr rat popUlation, in additIon to that reduc
tlon already produced by the prevailing epIzootic of plague." 

THE .PRESIDENT:-These suggestIons of Captam KuD.hardt's as 
regards treatment of infected VIllages during the qUlescent penod are 
now under consideratIOn, and It IS pOSSIble that we may decide to carry 
out an experiment on '8 big scale under the auspices of the Research 
Fund. I hope, therefore, that all delegates who are interested in this 
matter will discuss these papers fully so that we may have all infonn
ation at our dIsposal when we decide whether to carry out those ex
perunents or not. 

CAPTAIN GILL :-In connection with Captain Kunhardt's paper, 
I should like to mention that in 1910, as a result of the dehbera
tions of the Punjab Plague Committee, the Punjab Government decided 
to adopt the pohcy outlined by Captal1l Kunhardt. They asked .that 
efforts should be made to discover the locahbes where plague existed 
durjng, the quiescent period, and in those places very thorough rat des
tructIon campaigns should he carned out. It is to he .hoped that before 
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long i.n£ormation will be forthcoming as to the measure of success whl(~h 
has attended this policy, for It appears; n.ow mOl'e than ever, that the 
only possIble way of dealmg with plague by means of rat extermma
tIOn IS by stampmg out Infection at the time when only a comparative 
few villages reqUIre to be dealt WIth. 

LT.-COL. BROWNING SMITH .-1 ant sute- afT those interested m 
plague and espeClally those who are engaged in fighting the dIsease m 
the field WIll feel very gratefu1 to Capt. Kunhardt- for hIS valuable 
papers and read them WIth the greatest lnterest. 

This problem of the carrymg over of infectIOn from one an:nual 
epidemic to the next IS one of the greatest importance, mdeed, I look 
upon it as the key to the pOSItIOn, an.d It WIll not be untIl thiJ! problem 
is thoroughly elucIdated that we shall be able to grapple'lll'lth plague 
successf)llly. 

So Important lS It that I would suggest that If any resolutIOn is 
iSBued, that we should recommend a thorough mvestlga,tio1J. jntb the 
subject in all prOVInces or local adminIstratIOns where the dIsease IS 
prevalent. It IS a subject m wluch I personally take the greatest 
mterest and some of you may remember that I have submItted papers 
to preVIOUS Conferences on the subject. 

Capt. Kunhardt proposes an experIment dIrected to preventmg 
tlus carrying over of infectIon, and completely obhteratmg plague from 
that area. I confess I am somewhat sceptIcal as to the complete era
dIcation, but such an expeIlment cannot but do good, and many danger
ous dIffUSIOn centres WIll be abolIshed, moreover, more lIght WIll cer
tamly be shed on the subject and I earnestly hope that the experIment 
WIll be carried out. In the area dealt WIth by Capt. Kunhardt, I note 
that he considers that very few places carryover mfectlon; If thlS IS so, 
there lS a good chance of hIs experIment provmg completely successful. 
in the Punjab, I regret to say, the problem IS not so SImple or I feel 
certain we should long ago have abolIshed plague, for we have been 
working on these lines for some years. 

It will be seen from our plague manual and the dIrectiOns Issued 
annually to the plague staff, that for some years attentIOn has been 
particularly dIrected to those places where SIgns of mfectIOn perSISt 
through the off-season, and to places mfected late in the epIdemic 
j!eason, so that it can hardly be saId that Capt. Kunhardt's proposals 
herald a new departure m the case of the Punjab, whatever It may be 
as regards the rest of IndIa; indeed, It appears to me that the Punjab 
Plague Handbook exhIbits a very curious and rare anomaly, the older 
It gets and the more we learn about plague, the more up-to-date It seems 
to become. 

There is no tIme for me to discuss the subject at all fully, 
but, as It may prove helpful m Case the experiment IS carIled out, I may 
perhaps be permitted to call attentIon to one or two pomts whICh have 
been Impressed on me after watchIng the rise, fall and reappearance 
of many annual epidemICs.-

(1) places where plague IS manIfest throughout the off-season 
are of course Important but they are not the chIef origms 
of the succeedmg epIdemiGs, ti'Ule the two maps in the 
proceedings of last year's Conference. The rats in fact 
have been so severely dealt with that when the epideIUlc 
season comes on there are not enough left to produce a 
smart epidemic; these are comparatIvely slIght dIffusion 
eentres; 

(2) conversely, the less the VIllage is attacked at the end of the 
plague season and during the off-season, the more BeIlous 

WIll be the epIdemic when pla.gue a.ctIVIty is resumed; 
these are bad drlIusion centres; . 

(3) the most dangerous of all are those places into whIch plague 
is imported late in the plague season with little or no 
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result at the time j this not infrequently occurs and 
the officIal returns may give no clue to the prc'sence 
of plague. They will, therefore, be mIssed altogether and 
not come to notice tdl the epidemIC breaks out. 

As regards the question whether or not reappearance without fresh 
importatIon can be delayed tdl the epidemic season is well advanced 
I am convInced thIs occurs m the Punjab at times; the picture dIsplayed 
by such outbreaks IS qUIte dIfferent to that following importation where 
plague gradually spreads from the imported focus j It IS a more' or less 
Irregular and diffuse appearance m dIfferent and unconnected places, 
sometimes three, four or more persons being simultaneously attacked 
on the first day. I need hardly say that these features WIll not be ehcited 
from the reported figures, and so are a good lllustratlOn of the danger of 
formulatmg assumptlOns upon the official returns WIthout any investi
gation Into the actual facts. 

'CAPTAIN KUNHARDT then introduced his second paper, "Plague 
prophylactIC measures durmg the off-season," and saId :-In attempt
Ing to eradIcate plague mfectlOn,from a dIstrIct durmg the off-season 
It is extremely Important that w~ should be able to detect, in a SImple 
manner, the places when the dIsease prevails durmg that period. I 
thInk I have shown, m two papers deahng WIth the persistence of 
plague infectlOn during the off-season, that only a very small propor· 
tlOn of the places infected in any plague year, harbour the dIsease 
durmg the subsequent off-season in Poona dIstrict. ThIs perSIstence 
of the dIsease depends chIefly on two factors; on the sIze of the VIllage, 
and on a late ImplantatlOn of InfectlOn. It also appears that, apart 
from railways, plague infectlOn is usually transported, at any rate in 
this part of IndIa, to very limIted dIStances, so that when a large area 
has once been rendered free from plague there 18 reason to hope that 
It may not agaIn become infected for some tIme afterwards. 

ThIS paper, based on our present knowledge of the epIdemiology 
of VIllage plague, suggests a method for detecting and deahng WIth the 
few villages whIch harbour infection dunng the off-season m the dlS
llrIcts of Poona, Ahmednagar, Sholapur and Satara, Wlth the object m 
VIew of eradlCatmg the dIsease from this part of India. 

It IS pOInted out that the diminutIOn lD. the rat populatIOn pro
duced by plague is the natural means whereby an epIzootIC IS brought to 
a terminatIOn, and, therefore, a small addltIOnal reduction In the number 
of rats dunng the off-season when ChmatlC and other conditIons are 
most unfavourable for the dIsease, should suffice to eradlcate plague 
from these places. If successful, thIs would render a large area free from 
the dIsease, and even should It not succeed completely lD. the case of 
every VIllage the number of /()C1, of infectlon m thIs area would be con
siderably dImmlshed and the plague mortahty thereby reduced. 

WIth fewer VIllages infected m the follOWIng plague season there 
would probably be fewer also durmg the subsequent off-season, In fact 
when we have once got plague in the dIstrIct well in hand such pro
phylactlc measure as I have deSCrIbed will probably be very easily 
carried out. In this paper it is shown that the seventy of 
plague lD. the above mentIOned area, as well as in the whole of Indla, 
has been steadIly dimmishing durmg the past 5 or 6 years; It IS lmport
ant to bear this fact in mmd, for In fOrIDer years when the whole of thIS 
area was extensively infected it ,was quite impossible to hope for s}lccess 
from prophylactIc measures except such as were merely pal.Iiatlve, 
whereas with a steadIly dlminishIng severity of plague epideIDlcs the 
eradicatIOn of the disease from large areas should become less dlfficult 
in future years. 

I have shown, I think, in my paper that, with the assistance o.f the 
special charts whIch I have already mentioned, and Wlth the expenence 
already gained in the behaVIOur of plague epidemics in this pa~t of India, 
I can, except in the case of a few of the largest towns and CItIes, at once 

( 206 ) 



exclude all places infected early in the plague season, i.e., before Janu
ary, as practically certain to be plague-free at the commencement of 
the following season and these places would, therefore, reqUIre no rat 
destructIOn. Of those Infected late In the season, I am able to exclude 
the great majorIty as unhkely to reqUIre more than observatIOn or 
enquiry dUrIng the followmg off-season. For example: neglectmg 
all locahtles Infected earher In the plague season, 212 places m the above 
area showed the presence of mfectron comparatively late m the season, 
(i.e., during the perIod January to June) m certain dlstncts and m 
certam years. On examlmng the plague histOrIes of these places durmg 
that period 31 were marked down as lIkely to have reqUITed illlIDedrate 
rat reduction operatIOns m order to eradrcate plague. On exammmg 
theIr subsequent histOrIes, 12 of these were afterwards found to have 
brIdged the off-season. Of the remammg 181 places marked as hkely 
to reqUIre merely observation and enquIrY only one, a very small Village, 
was afterwards found to have carried plague mfectIOn over the off
season period. As thIs place was marked on the chart as requumg 
strict observatron and enqUIry, there can be httle doubt that the presence 
of infection In thiS place would have cometo our notice m time to deal 
WIth It successfully. 

By thus luID.tmg the number of places which would require rat 
destructIOn operations durmg the off-season, measures for the eradr
cation of plague InfectIOn would be faclhtated, and the labour and 
expense whIch they mvolve would be greatly reduced. 

The year 1912-13 happened to be a particularly mId one for plague 
m the above mentioned area. In Sholapur distrIct there was no plague, 
Il.nd m Poona, Ahmednagar and Satara distrICts there were only 47 
places whIch shewed the presence of mfectIon, m the period January to 
June. An attempt was made at the end of the off-season of last year 
to estimate the number of places that would reqUIre rat destructIOn With 
a view to eradicate plague durmg the quiescent period. We had no 
other informatron at the time to show whICh places were about to carry 
over mfection. The result IS as follows:-

Tbe nnmber of places which would require ImmedlRte rat destruction ?a8 esh-
mated to be _ • 8 

The numher of places whl(~b woulr1 reqUire strict observatIon and enqUiry 7 
Tbe numuer of places in which a few lucal enquiries would probably suffice 32 

TOTAL • 41 

Information wluch has subsequently come to hand shews that 
of the eight places marked for rat destruction, mfectIOn was carried over 
in five. Of the seven places marked for strict observation and 
enqUIrY, infection was carried over In only one, and of the remammg 
32 In which it was considered that only a few local enquiries would 
suffice, not a single Village bridged the off-season. 

In two appendices attached to this paper further evidence IS found 
Bupporting some of the conclusions arrived at in the former paper 
entitled: " Furilier mvestigatrons mto the persistence of plague lnfectlOn 
in the villages of Poona dIStrIct during the off-season," and m the 
second appendix it is shewn that these conclusions WIll apply to the 
Villages of the distIlCts of Ahmednagar, Satara., and Sholapur, as well as 
to those of Poona district. 

CAPTAIN CAMERON said he recogmsed ilie value of Captam 
KUllhardt's papers and charts, but he thought that no systematic pohcy 
could be based on them without local enquiry. He thought that the 
ruStIlCts of Balha, Azamgarh, Gorakpore and, Ghazipore would be a 
favourable locale for further enquiry, and pointed out the extraordinary 
iaCllity with which plague infection survived the off-season in these 
districts. He endorsed all that Colonel Browning 8mth had said about 
ilie infectron of towns. In the United Provinces they could hardly 
afford to pay attention to towns where the mortahty is so small In 
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comparison with villages in which 20. or 30 per cent. of the population 
may be wiped out in a month or six weeks. 

CAPTAIN GIUSEWOOD :-Both Captain Kunbardt and Colonel 
Browning Smith have called attention to the importance of certam 
villages in which the rat population become!! infected late in a plague 
season, but wruch may not show human cases until the commencement 
of the following season. 

Although such villages actually afford instances of infectlOn bemg 
" carried over," yet it is only in very exceptional cases that they can be 
distmguished from re-mfections. Such an Instance occurred m the 
Central Provinces last plague season. During the months of July and 
August 1912, the province was entirely free from plague. The first 
place to become infected at the beginning of the season 1912-13 was the 
VIllage of Ifudepur in Damoh district. This VIllage had not been 
infected in the previous year, and careful enquiry falled to elicit any 
possibIlity of fresh Importation. The VIllage, however, is only 21 mIles 
from the town of Damoh wruch had been Infected during the early part 
of the year. A number of refugees from the town had formed a camp 
immedIately on the outskirts of the VIllage and had remained there 
until the epidemic m Damoh had subsided at the end of ApnI. I think, 
there is no doubt that these refugees carrIed infection to the VIllage, 
which however confined ltself to a IXl.lld rat epizootic until the followmg 
September when condItions agam becoming favourable, the disease 
increased and spread to the human population. 

MAJOR GLEN LISTON :-1 think Colonel Browning Smith drew 
attention to a very important point which wiU have a consIderable influ
ence on the success or otherwise of Captain Kunhardt's scheme. I 
refer to the difficulty of recogmsing the villages In which plague is present 
durmg the quiescent season owing largely to defectIve registratIOn of 
the causes of death. I understand that in the Bombay Presidency, 
for example, daily return of plague deaths in villages is enforced. The 
VIllage officials have to arrange to send information dally to the mam
latdar. Trus, without doubt, causes much inconvenience to the VIllage 
officials and they are reluctant to declare a village infected when there 
is the remotest possIbIhty of an error in the diagnOSIS of the cause of 
death. Not until a number of deaths have occurred, often weeks, 
sometimes even months, after infection was first introduced into the 
village, do the village officials make up their mind to send daily report~ 
of plague deaths. The daily reportmg of plague deaths therefore in 
place of facIlitatmg the early recognition of plague infection in a VIllage 
results rather in late recogmtion of plague infection. I consIder 
therefore that the question of devismg some means for the early recog
nition of plague cases is very necessary before Cal'tain Kunhardt's 
scheme can be carrIed through. 

DR. KAlLAS CHANDRA BOSE said that all efforts Ito deal with 
plague in Calcutta had faIled, and he strongly advocated the introduc
tIOn of a Compulsory Notification of Dlseases' Act mto that city. 

DR: DE MELLO explained in detail the measures taken in Portuguese 
India during the epidemic of 1910. He concluded that evacuation, 
rl necessary by force, was a measure of incalculable value. 

COLONEL BROWNING SMITH endorsed Major Glen Liston's remarks 
as to the defective nature of the registration of VItal statistics now in 
force. He said that in the country round Delhi during the Durbar of 
1911 the offering of a reward for information of dead rats was extremely 
successful. . 

MAJOR SOUTHON thought that the reason that towns in the Punjab 
had suffered relatively less from plague than VIllages was due to the 
fact that the food supply stored in the houses of the latter was relatively 
much 'greater than in those in towns. Rats were also relatively far more 
abundant in VI,I.lages than in towns. 
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CAPTAIN KUNHARDT m .replymg reiterated that his remarks and 
observatIOns only apphed to the Poona and adjacent dIStncts. He 
saId that the qUiescent season m the Poona dIStnct was much shorter 
than in the Punjab, and that the seasonal prevalence of the dISease m 
the two places was markedly drlferent. These facts probably ac
counted for the dIvergent opmlOllS on the subject. He said that the 
seventy of plague is each year dlIDlUlshmg m India, and that as years 
go by measures such as he advocates WIll become easier He referred 
to some parts of India where there was never, properly speakmg, an off
season. With reference to Major Glen LIston's cntlclsm that plague 
returllS were so defectlve, he thought that hIS second paper had 
demollStrated that they were suffiClently accurate for the purpose he 
had m view. Of course, if methods of registratIOn could be lmproved 
the work would be mfimtely easier. 

LT.-COL. BROWNING SMITH mtroduced hiS paper on " Rat destruc
tIOn and plague," and said -OperatIOns m our fight agalllSt plague 
may be diVlded into two classes more or less dIStmct. 

In the first class we have operatIOns haVlng for theIr object the 
direct preventlon of our annual plague epldeInlcs, the attack on those 
places whlCh carry mfectIon over the off-season, and, where this falls, 
the attempt to stop the spread of epldeInlcs which have just begun. 
In the second class, operatlons for rehef and InltlgatIOn of epidemiCS 
whlCh are m full blast and beyond control. 

Of these, measures of the first class are much the more important, for 
the more successful they are, the less we require the second; for these 
more Important operatIOns there IS only one measure that we can apply 
immediately and generally-that measure IS rat destruction. EvacuatIOn 
and moculatIOn, valuable as they are for savmg hfe, can never be gene
rally apphed m the absence of plague or when the dISease is shght, 
because, in the Punjab at any rate, the people Will not accept them, 
they are measures of the second class. To hmlt our measures to 
evacuatIOn and moculatIOn would be much the same as to hmlt our 
malaria preventIOn campaIgn to the dIStnbutIon of qUlmne during 
epidemICS. If thIS argument is sound, rat destructIOn ranks as the 
most important plague measure we have, and It IS for thIS reason 
that I have ventured to bring the subject before the Conference. It 
IS, I may say m passmg, also the reason why rat destructIOn has taken 
snch an important 'place In our campaign m the Punjab. 

liB regards method, we have tned several Vlruses SaId to proQuce a 
fatal epizootic and they have failed; the kIIlmg of mwvldual rats that 
have eaten the Vlrus IS all that was accomphshed. We have carned out 
a small experiment on the hues suggested by Rower and referred to by 
SIr Pardey LukIS in hiS address, the catching of rats, kIIlmg all the 
females and releasmg the males, tills was done for eIghteen months con
tmuously m two places, and I may say that a greater reductlon could have 
been effected in a smgle day by rat poisonmg. Rower hlIDSelf, I beheve, 
suggests contmumg for four or five years. We have no time to spend five 
years over the busmess, our attack must be lmmewate and rapid If we 
Wish to prevent an active mfectIon spreadIng, and the most rapid way 
of producmg a marked reductIOn m the number of rats is by pOlSOnrog. 
The effect, however, passes off and the operations have to be repeated 
every two months or so. A great deal can also be accomphshed by 
trapping j though the reductIOn IS less rapid, It is continuous, and reduc
tions can be mamtamed by this meallS. Another method, of inJectmg 
sulphur and other fumes into the rat holes, was mtroduced to the notice 
of delegates at the last Conference by l\faJor Southon, It IS very thorough 
and it appears that recovery IS slow; It has however certam drawbacks 
whlCh limIt Its apphcatIOn. 

I am, therefore, of opinion that the best way of preventlng an active 
infection from spreadIng is to lay pOlson in the surroundIng area. as 
qUlckly as possible, and then to trap to stIll further reduce the numbers 
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of rats and maintain that reduction as long as danger exists. In the 
!Lrea round D~lhi before the Royal Durbar, such measures were applied 
m fourteen villages where rat mortalIty had appeared, no epidelIUc fol
lowed any of these cases. 

I do not wish it to be understood that I am advocatmg general 
rat destructlon over large areas with the obJect of rendering those areas 
immune; we have tried this on a very large scale in the Punjab; the 
results Were favourable, but it was imposslble to maintain the operations 
on such a scale. 

I consider that all towns in danger of plague should be prepared 
to act immediately on the !mes I have outlIned, and that arrangements 
should be made to carry out similar operations in villages. 

MAJOR W. GLEN LISTON then introduced the paper on 
" The use and advantages of Hydrocyanic Acid gas as a dIsinfectant 
for plague-infected houses and ships" by himself, Captain W. D. 
H. STEVENSON, I.M.S.; and Captain J. TAYLOR, I.M.S. 

In this paper comment is first made on the haphazard manner in 
which disinfectIOn 18 sometimes practIsed. In manr cases dIsinfection 
has become a ntual of white-washIng, spraying dismfectants on floors 
and walls, and applymg deodorants to mask bad smells, methods whlch 
can often have httle eHect on the germs It 18 desITed to Iall. Attention 
is drawn to the competltion between saprophytIc and pathogenic germs 
which goes on contmuously and everywhere in nature. The devitahsing 
eHect of deslccation on non-spormg-bearing bacterIa such as the plague 
bacillus lS also alluded to. These agencies brmg about the rapId des
~ructIOn of most pathogeruc orgarusms after they pass out of the animal 
body or after the death of the animal. For this reason methods of 
disinfection which are not drrected against the disease-producmg organ
ISlllS in the speCIal situatIOns where they are able to persist, are waste· 
ful and meffectual. 

The Plague Research COllllllission has shown that bubonic plague 
is maintamed by the transference o~ the bacilli from rat to fleas and 
from fleas to rats. The plague germs are protected in the hvmg bodies 
of these creature~ from the destructlve effects of desiccation and the 
competItion of saprophytes. The essential pomt therefore to be 
almed at in plague drsmfection is the destruction of rats and rat 
flea~ , If these are killed the plague germs Wlll be eaSIly and effectlvely 
destroyed by the natural proces.ses referred to above. 
, The present methods of combatmg plague are based on thls finding. 
Rats are caught or destroyed by pOlson, fleas are killed by the use of 
oily emulsIons. But these methods are crude and imperfect. A poison 
IS reqUIred wIDch Wlll kill rats and fleas ahke. It should be of such a 
nature as to reach the rats and fleas in the inaccessible places where 
they are often found. Many gases have been tested fpr th18 purpose at 
the Bombay Bacteriological Laboratory, and it is found that Hydrocy
aniC Acid gas has many advantages over the others. I 

The authors beheve that Hydrocyanic Acid gas is an effiCIent dis
Infectant for plague not because it has any lethal action on the plagu.e 
bacillus, but because it kills rats and fleas which harbour the germs. 
The fact that rats do not generally live m gram bags but in the spaces 
between them, when piled ill a godown or hold, and that fleas do not bury 
thelllSelves in gram to a greater depth than the gas can penetrate ensures 
the effiCIency of fumigation by this gas. The gas is easily genera~d, 
distributed and drffused through roolllS, godoWllS and the holds of ships 
by the apparatus devised. Expenence shows that although ex
tremely poisonous, this gas can be used with safety by persons 
who exerC18e a moderate amount of caution, owing to its charac~r. 
istic odour and the eXIStence of a simple and dehcate test for Its 
detection. The gas does not inJure the most delicate fabrics or metals 
and does not render food unfit for consumption; grain will germinate 
after exposure to the gas. No light or heat is required for its generation 
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80 that the danger of fire does not arise. The cost of chemIcals for 
generating the gas IS small and the apparatus used for the purpose can 
be made faIrly portable. llydrocyamc ACId gas being shghtly hghter 
than au can be eaSIly removed from holds, rooms, etc-, by ordInary 
ventIlatIon. ExperIments (carrIed out by the authors, whIch are 
detaIled In the paper) show that the quantIty of gas reqUIred for effi
CIent dISinfectIon WIll depend 01). the au-tIghtness of the room, the trme 
fo), which the gas is allowed to act, the thoroughness of the dIstrIbutIon 
and dl:ffuSIOn of the gas, as well as on the CUbIC capaCIty of the room, 
and whether It 18 full OI: empty. 

In geneI:al one-half to thtee-quarters of an ounce of potaSSIUm 
cyanIde per one hundred cubIc feet wIll be requued for geneI:ating suffi
CIent gas to secure the destI:uction of fleas and rats, and the gas should 
be allowed to act for about four hours before being removed. 

The comparatIve merits of Hydrocyamc ACId gas, Sulphur dioXIde 
and Carbon monOXIde for plague disinfectIon are gIven In tabular form. 
Hydrocyamc Acid Gas appealS to be superIOr to the others in every 
way. 

Elfoet onrals 

Eae.ton H ... 

E Ifect on gram 

Hydrocyamc ACid ; I Sulphur UlOxlde Carbon MonOXide 
(CO) (HON) I (SO,) 

Very lethal in annaU Lethal m strong con~ Lethal espeCially at 
CODcentratlon(·15%>, centrat10n 4~~ after a lower level of 10001 
after short.ezl'08Ule. I more prolonged ex· 

posure 
Lethal only on pro. No BeliOD. on fleas. 

longed exposure to 
strong concentration 
Efiect less than OD 
rats 

.. Does not prevent ger. SpoilsgralD Prevents No effect on gram. 
minatlon or render germlnatlOo 

Effect on metal. and tab· No destructive acLton. Spolls meLa] Bleaches No destructive action 

I 
POISODOUS. 

rlCI. I cloth 

Cost of chemicals only per SIX aDDas ... R,. Bw8 0 .. 
1,000 cub. feet to be 
dIsmlectocl. 

Dangers (a) HIghly pOISonous 
to man but on BCoo 
count of hghtneas 
easlly got rId of flom 
the holds of ships. 
Delectable by • .,011 
which gives W&rll.1Ug I 

also by delIcate che
mIcal testa. 

(b) No danger from fire 

Ca) Irritant SOlen 
gives warnlUg and 
DO one 18 hkely to 
lemain In atmosphere 
oontELlUIDg strong con_ 
centratIon long en .. 
ough to be seriOusly 
aftwt.d. 

(bl FIre reqUIred to 
produco gas Gas 1& 
also capable of set .. 
tIng fire to ShIP from 
Its action on Befr._ 

Two aDBas. 

Ca) POlSODOUS, remains 
at lowest levels alJd 
difficult to blowout. 
No Indication by 
amen. 

(bl FIre reqwrocl In 
productlOD, no other 
fire danger. 

i geratlng apoatatus . 
... ,Oheapness. EffiCiency Less POI80DOUS .. 

on both rata or fleas. t 
Rapid actIon. GCQcr .. / 
atioD 01 gao .... Iy 

Ch .. pn .... 

contrellod. 
Specl&l d"adUDtag" POIIODOUI effect Danger from fire Des. No effect on fleas 

trnctlVe at.tlon On POisonous efiecti on 
certain, cargoes man. Not detectable 

b,..meIL 

Sm PARDEY LUKIS :-Before the diSCUSSIon on these papers com
mences, I Just want to make a statement as to certam thIngs we have 
been dOIng recently. Sir Harcourt Butler, in hIs mtroductory address, 
drew your attention to the importa!lce of dISinf~cti~n of ships In ~onnec
tion with the spread of plague and Its Introduction Into Java, Mamla, and 
the StI:aits Settlements, but you must remember that the question of 
disinfection of ships is one which we have to consider now, not only In 
connection with plague, but also in connection with the pOSSIble importa
tion of yellow fever into Indra. Therefore last SUIUlller, at the 
expense of the ReseaI:ch Fund, we deputed Dr. Hossack, the Port Health 
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Officer of Calcutta, to visit the various European ports WIth referenee 
to eXistmg quarantme and sanitary arrangements, and the measures 
proposed agamst the introductIon of yellow fever into Iuma. He toured 
for about two months visltmg Genoa, Havre, Amsterdam and a large 
number of other places, and when I was III Calcutta early lllJanuary 
he showed me the notes of the report which he has now prepared, and 
whICh he IS gomg to submit to us very shortly This report he has 
dlVlded up under SIX heads-(l) The general trend of opllllon as regards 
quarantme and other methods for the preventIOn of the Importation 
of disease by sea, (2) The lImItatIons and shortconllngs of the Clayton 
process of funugatlOn by Sulphur dIOxide, the advantages and diS
advantages of nval methods, and the possibility of applying other gases 
than those generally used, (3) Methods of mspectlOn of food imports, 
(4) Proposal for the estabhshment of a samtary station at Diamond 
Harbour speCially fitted to deal WIth yellow fever mfected ships; 
(5) RegulatIOns as regards constructIOn of ships j (6) The adVisability of 
changes III the admllllstratJon of maritime samtary services. As regards 
the second head, all I need mention IS that he has dealt at considerable 
length with the disadvantages and linutations ofthe Clayton and 1110st 
other processes, and that everythmg he says strongly supports the 
vIews of Major Glen LIston as set forth m the paper under discussion. 

MAJOR MARJORIBANKS·- I thlllk I may clami a very speCial 
lllterest III Major Liston's paper, h/lVl1lg inyself had to undertake a good 
deal of de-ra tlsa tlOn of ships With Sulpher moxlde by the Clayton process, 
when actmg at mfferent times as Port Hell.1th Officer, Bombay. l\1aJor 
Liston has enumerated the dIsadvantages of that gas. To these 1 may 
add what one may call the personal dISadvantage. To spend the day 
on a balge, lookmg after a furnace whICh turns out SO. from some 11 
cwt. of sulphur, IS a trymg enough thmg for a man III perfect healtli. 
l?or anyone who has a cold, or IS subject to bronchitiS or asthma, It is 
sl1llply torment. I have known a smgle breath of the gas, as It CaIue 
up from the newly-opened hatchways of a ship, convert an ordmary 
cold lllto acute laryngitis. 

ThiS IS why we want a substitute for those dreadful sulphul'oUS 
fumes. 

I understand that the experl1llents so far carried out by Major 
LIston have been financed by the Central Research AsSOCIation, and that 
they have only come to a stop WIth the exhaustIon of the grant. 

What IS wanted IS that an apparatus should be constructed whIch 
WIll enable the hq.lds of slups to be fumigated WIth the gas, so as to test 
It under service conmtlOllS. 

The mam pOInt to be deCided IS whether there IS any danger, that 
lascars may be apt to enter a hold before It has been properly ventI
lated, or whether the HCN gas lllakes ItS presence sufficiently felt to 
warn off even the most Ignorant person who has never smelt pruSSIC 
aCId before 

In connection with thiS we must remember that holus of ShIpS are 
only ventilated from above, except sometl1lles through water-tight 
doors III bulkheads. 

It has also to be remembered that there are places whIch must be 
de-ratlBed whIch are still more dIfficult to ventilate than holds. There 
IS the lascars' store-room III the after-part of the vessel, and the marme 
store-room III the fore-part. This latter IS very dIfficult to ventilate, 
consISting, as It does, of a senes of small compartInents on the top of one 
another, COlll1llUlllcatmg by meam of small hatchways just wide enough 
for a man to pass through, right down to the keel of the shIp. WmdsaIis 
cannot be fitted to such places, and It would need an exhaust tube to 
ventilate them properly. 

The other POlllt to be worked at IS the perfecting of the JIlachinery, 
to bring It to a pomt where, If the gas proves satisfactory, It WIll pay a 
Bntis4 fum of manufactunng engIneers to put It on the market. It 
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both these methods, you have to get the co-operation both of the occu
pier of the house and of the rat. The occupier to take the baIts or traps, 
keep them clean, and baIt them, the rat has the optIon of entermg the 
trap and he soon learns that It IS a trap, he has the option of eating 
the bait and very often avoIds it. Major Southon then enumerated 
the advantages of the smoke stove which he had found successful in the 
PWIJab. It was sunple, cheap and effective. It was non-poisonous 
and no dead rats were left behInd to gIve rIse to offensive smells 
because in employmg the stove m the rat hole both the eXIts and the 
entrances were eaked ov\!r with mud. It could be done very qwckly 
and it was not necessary to repeat the process more than once a year. 
Its disadvantages however were the necessity for conscientlOus super
visIonz for cleanng houses before carrymg It out, and the fact that rats 
not hving m holes escape. 

CAPTAIN CAMERON thought that any system of rat destruction had 
drawbacks unless one could secure the co-operation of the people. He 
thought that Major Liston's method would never be apphcable in vil
lages. The great drawback was the tune occupied, whIch would make 
sImultaneous rat destructlOD imposSlble many dlstnct where there was 
a considerable amO'Unt of plague. Agam m the Ulllted Provmces the 
season during whIch they would reqUIre to attack the villages corres
ponds to the rainy season, when,large areas of the country are under 
water and such a heavy and eomphcated apparatus (!ould not be earned 
about. Another dIfficulty was that the rat holes would not be blocked 
up after the application of thIs'method, thIs would lead to ofieusive 
smells, and as a natural cousequence OppOSItIOn from the Inhabitants 
of the lemammg houses. He had tried the smoke stove method in the 
Ulllted PrOVInces, III VIllages where nllectlon was reported or suspected 
during the recent " ofi-season," but had not had satisfactory results. 
He attrIbuted hIs faIlure to the rehgious prejudice agamst rat destruc
tion and to the apathy that prevaIled throughout the province, and the 
llllpatience of interference exhibited by Vlllagers in what they cousi
dered thell pnvate concerus. Rat-trapping or poisonmg, in an equal 
degree reqUIred the sympathy of VIllagers. He believed that the IndIan 
would work out his own salvatIon In th18 matter if he could only be con
Vlllced of the dangers of hving in close association with rats. The main 
policy 111 the Ulllted Provmces 18 the system of travelling dispeusanes 
descnbed by Captam Ross last year. 

CAPTAIN KUNRARDT :-Colonel BroWlllllg Sl1llth's opmion based 
on his experience of rat destructIOn in the Punjab is most encour
aging. I feel sure that if smrilar results could be obtamed in Poona a 
great deal of good could be done by rat destruction in the ofi-season 
at a smaller cost than 1 had anticIpated. He mentious that p0180uiug 
together With trapping 18 a good method of keepiug down the rat popu
latl(~n. 1 should hke to have his opiroon as to what he would cousider 
the best method for obtaming a maXll1lum temporary reduction in the 
rat popUlation of an average VIllage m the mmimum space of time. 
Does he cousider that rat POISOning Without trappmg would be sufficient! 
It would reduce the expeuse of prophylactic measure such as 1 have 
suggested to an enormous extent. In regard to Major Glen LIston's 
paper, 1 would hke to suggest that the very valuable disinfectant men
tIOned therem might be tued in some of the kala-azar houses that 
Colonel Rogers spoke about yesterday; it might be of more use than 
sulphur dIOXIde. 

MAJOR GLEN LISTON .-1 should hke to thank those gentlemen 
who have spoken, for thelI kind suggestious, especially Lt.-Col. 
Drake-Brockman and Major MaIJonbanka. We shall endeavour all far 
as pOSSIble to improve our apparatus with the assistance of their sug
gestions. 

COLONEL BROWNING SMITH :-1 only wish to say that 1 should 
not advise poisoning alone because, as I have said, the efiect is quite 
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temporary and lasts perhaps a couple of months If you have plague 
mfection m a vIllage and you start a pOlsonmg campaIgn, It does not 
follow that you have absolutely eradIcated that mfectlOn; you have 
of course prevented It becommg epIdemic because you have lolled off 
a large number of rats, m time the rats Wlll mcrease and so I cannot 
recommend rat POISOD.lllg alone unless It 18 fauly frequently repeated. 
I would strongly recommend that traps should be used In addItIOn to 
poisoD.lllg: you first lay the pOlson baIts, that produces a sudden and 
lIDIDediate reductIOn of the rat populatIOn, and then you use traps stea
dIly, thus producmg a stIll further reductIon and maintainmg that 
reduction. 
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SECTION A. 

SECOND SESSION. 

THE HON'BLE MAJOR J. C. ROBERTSON, C IE, I.M.S., PRESIDING. 

Vttcd Statistics. 

DR. BENTLEY lUtroduced his paper" Note on some points of inter
est regardIng Vltal statIstIcs," of whICh the folIowmg is a summary :-

The paper calls attentIon to the general neglect of the study of VItal 
statistIcs In India. The accuracy of eXlstmg records lU Bengal are 
discussed, It beIng pOInted out that there IS httle to support the ,new 
sometimes expressed that registratIOn IS approximatclr accurate. A 
very large number of towns In Bengal record death and buth-rates which 
are obVlously much too low. InvestigatIOn lU certaIn towns has shown 
the proportIOn of omissIOns to range from 31 per cent. to as high as 78 
per cent. In rural areas regIstration IS equally defective. All many 
as 30 per cent. of the deaths and 52 per cent of births have been found 
unrecorded, and there are reasons for supposmg that at least one-fourth 
or one-fifth of the buths are generally unregistered. The village chowki
dar who IS responsIble for recording Vltal occurrences In rural dlstncts IS 

careless and mefficient; and If, on the average, each man OmIts to report 
only one birth or one death, the respectIve bIrth and death-rates of the 
proVlnce would be 2 per 1,000 below the actual. If we compare a curve 
shOWIng the mean recorded mortahty rate of the last 5 years for each 
distrIct lU Bengal, wIth another CUl ve shOWing the proportion of village 
chowkIdars per 10,000 of the populatIOn, a remarkable correspondence 
will be observed. The proportIOn of chowkIdars in dIfferent dIstncts 
varIes from 13 9 to 28'2 per 10,000. Dlstncts with relatively few chow
kIdars always record low mortahties and distriCts with many, high 
mortahtIes. 

Turmng to other problems, the questIon of the relatIve fecundity 
of Indian races IS touched upon, and It IS pomted out that the records 
show that In Bengal distrICts the recorded bIrths vary from 182 per 
1,000 married women aged 15-40 to as hIgh as 267. Recorded birth
rates also vary enormously. In some areas they reach over 50 per 1,000 
of the population. Unfortunately we have no exact kp.owledge regardIng 
the nOimal birth-rates of Indian commumtles. 

Infant mortahty IS then alluded to, and It IS shown that the figures 
recorded for Bengal dlstncts Elxhlblt remarkable varIatIOns The result 
of some mvestlgatlOn into the age of mfants dymg 18 given, apparently 
two-thuds of mfant deaths take place dunng the first month of hfe and 
about one-thrrd With the first 24 hours after bIrth. The conclusIOn of 
the paper refers to the unsatisfactory method of recordIng causes of 
deaths, especially the abuse of the term " fever," and urges that the 
eXlstrng procedure should be modified m Vlew of the constant mlS
apprehensIOn to whIch It gIves l'lSe 

DR. BENTLEY saId -The first paper that I have to place before 
you to-day is really wntten In order to try and attract some httle 
attentIon to a branch of research which appears to have been largely 
overlooked In the past. In IndIa the only certain thmg we know 
about VItal statIStIcs at present IS that they are hIghly inaccurate. 
Theyare more maccurate in some areas than m others. We do 
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not know the extent of their inaccuracy' and VItal statIStICS 
~eing so uncertain, it becomes almost llllposs;ble to draw conclUSIOns 
.Ill regard to such pOints as the fecundIty of Indian races, mfant mor
tality, and a number of mteresting facts ox that land. We can only 
guess. As regards the buth-rate per thousand married women aged 
15 to 40 durmg 1912 there are such extraordinary varIatIons as from 
83 births in the Burdwan dIStrIct, to somethmg hke 2fh m the 
Murshidabad district. The fecundIty rate per thousand women 
aged 15 to 45 in Scotland a few years ago was 260. In IndIa It 
should be higher because we are only deahng WIth the ages from 
15 ~ 40. As a: matter of fact, there, are a very much larger pro
portion of marrIed women of those ages to the female populatIon in 
Indi'a than m Scotland, whICh suggests that the buth-rate 18 very much 
lower, when as a matter of fact we know It is very much higher. That 
18 an mdication of fallacy, and the very fact that there are these tre
mendous vanations in adjoinmg dIStrIcts such as we see here in Bengal 
IS pretty good eVIdence that there must be some very great uncertainty 
In regard to recordIng of our statistiCS. 

Take agam the case of mfant mortahtywhich is now-a-days, I 
think, of extreme importance. We see here a tremendous VarIatIOn 
between dIfferent dIstncts. In some there are only 156 per thousand 
births, wmle in others the figures go up to 259 and 286. Are those vari
ations facts or are they mere fallaCies ~ Another point of import
ance that I found on mvestigation was that in a number of dIStricts 
In Bengal, of the total mfantlle mortality, one-thrrd of It takes 
place WIthin the first 24 hours of buth, and practically another ' 
one-third takes place before the expiry of the first month. The 
result IS that two-tmrds of the total infantlle mortahty occurs 
within the first month of hfe. I think that is rather an impor
tant observation. It shows very well that, 1£ we exclude such dISeases 
as say tetanus, It must probably be due to weakness or malnutrition on 
the part of the mothers m a great number of cases, and it points to 
the fact that we must, while drrectmg our efforts to the Improvement 
of the conditions of infant hfe, also pay great attentIOn to the condI
tion of mothers during pregnancy. 

There IS another pOint I would hke to draw your attention to before 
I go on to the other paper. On the dIagram whICh I have given 
you will see that, taking all the dIstrIcts throughout the ProvlUce, a 
eertain number show consistently mgh mortahty and others a consis
tently lower mortality. Now It has often been supposed that this 18 

due to the relative healthiness of the dIfferent areas, but when I came 
to enqUlre into the methods of registration, I dIscovered that the I).umbeI; 
of chowkidars who are responsible for recordIng VItal statIstics pe:c 
thousand of the populatIOn dIffer enormously in dIfferent dIstrICts, 
and I have put the results down in tIns table which shows that where 
there are a large number of chowbdars per thousand of the population, 
you get a large number of vital occurrences recorded, and where there 
are only a few, you get a smaller number. Therefore, in saymg that one 
district is health1er than another we may be making a m18take ; It may 
be the other way about. As showing the difference in the number of 
chowkidars, I might mention that 20 years ago m the Burdwan 
dIstrict there were 16,000 chowbdars which was one chowkidar per 
hundred of the populatIOn. There are now only 3,400. I do not know 
how far the Burdwan distrIct 18 now healthier or is supposed to be 
healthier than it was 20 years ago. All I know 18 that there is a COUSl

derable amount of error in the regIStration even at the present time. 
In my second paper, " Note on some simple methods of testmg the 

registration of vital occurrences in India," I have suggested a few 
simple methods which I think may be applied in many part." of 
IndIa for really finding out what the inaccuracy m recordlng births 
is, and also for gettlng an idea of the maccuracy of death returns. It 
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is a very simple ma~ter to test the bu:th-rate. We have our village 
records, a book In which all the bu:ths are recorded, and a book in wluch 
all the deaths are recorded. We need only take a penod of say 13 
months, and let a clerk make out two tables, one of all the births, glving 
names of parents, date, etc., and one of deaths of wants, and then it IS 
simply a matter of taking all the Infant deaths that occmred in the last 
month In the period and finding out how many of their births had been 
recorded during the previous 12 months. By doing this in a consider
ble number of cases we can get a very fair Idea of the percentage of 
brrths omitted. As you Wlll see fxom my paper, In the Galsi thana of 
the Bmdwan dlstnct, In which investIgations had been undertaken at 
the suggestion of the late Colonel Leshe, and in which they Imagined 
that they had got almost absolute accmacy, I dIScovered that the actual 
error in regIStration of brrths was somethIng hke 21 per cent. I may 
mentIOn that It is necessary In the case of Bengal, and perhaps in 
other areas, to make a shght correction In the figures first taken. To 
do this we have to find out what proportIOn of births have taken place 
away from the father's house and a child may be born in one Vlllage 
and dIe In another. 

The other suggestIOU that I make IS that sub-inspectors of vacci
nation, who are often supposed to go out and \'erify the recording of 
VItal statIStics, should be encouraged to do thIS work more systemati
cally. At the present tlIDe they are slIDply told to go out and check 
the chowkidars' retmns. If the man works honestly and dlscovers a 
large number of OmIssions these are reported to the Civil Surgeon, the 
CiVlI Surgeon reports the matter to the Sanitary Department, the 
Sarutary Department WrItes a letter to the Collector of the District 
asking that steps be taken to improve registration, the Collector drops 
upon the Dlstnct SuperIntendent of Pohce and says his sub-inspectors 
are not lookmg after the chowbdars; the sub-Inspectors drop on the 
chowkidars and the chowbdars go out and make It very uncomfortable 
for the vaccinators and sub-inspectors of vaccination. The result IS 
that there is an apparent lIDprovement. But it IS not an actual Im
provement. It is SlIDply due to the fact that the man who has caused 
the trouble finds that he has got into hot water; he gets no great en
comagement to continue, and so he stops makmg a fuss and the omissions 
apparently decrease. I think, mstead of giVIng Inspectors of vaCCl
natIon orders to bother their heads about vital statIstICS, we mIght employ 
them Indirectly and say "here are a thousand chIldren born a year 
ago, find out how many have been vaCCInated, how many of them are 
dead and how many liVIng." Then when we get therr figures we 
can compare them Wlth our own records, and the result Wlll gIve a very 
farr idea of the number of deaths of wants that have been omitted; 
and when we get the percentage of oIDlSsions among infant deaths, I 
think we may safely conclude that the percentage of omissions among 
adults is about the same. 

CAPTAINMcCOM:BIE YOUNG In Introducing hIS paper on the" Re
gistratIOn of Vital StatIstICS" saId :-My paper suggests that, as better 
class persons in Bengal and Assam appear to object to reportmg family 
occurrences such as bIrths or deaths to a pohce constable or low class 
registrar, an improvement in the regIStration of vital statIStIcs In towns 
may be effected by putting the work In the hands of a better class 
regIStrar of the status of a sanitary Inspector or health officer, and by 
introducmg a system of granting official certIficates which should be 
accepted as legal evidence of birth and death, a change whIch modern 
condItions of Indian SOCIal hie renders desirable. 

It is suggested that such changes would produce a more favourable 
attitude towards registratIon on the part of the better educated and 
influential classes, an attitude which would find its reflection in the 
commumty at large and would aid us towards obtaIning a hIgher standard 
(If accmacy in registration than at present exists. I therefore suggest 
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that Major Robertson's proposals to appoint medical regIStrars of the 
grade of s~b-assistant surgeons should be adopted, and that authen
tIcated copIes of entnes from an officIal register should be gIven a legal 
status and accepted as eVIdence of bIrth or death. 

A "Note on the RegIStratIOn of VItal StatIstIcs m Sind, .. by 
:Major W. Murphy, I M.S., was taken as read. 

DR. SHROFF '-Major Murphy m hIS paper states that what IS 
needed m KarachI IS rehable mformatIOn as regards cause of death. 
As I represent KarachI, I should hke to say a few words on the pomt. 
I qUlte agree WIth Major Murphy that the regIStration of the cause 
of death in KarachI IS defectIve to a certain extent. The defect is due 
to the fact that many deceased, I would say as much as 50 per cent. 
or perhaps more, are never attended by duly quahfied medIcal men 
durmg theIr Illness. These are mostly the poorer class of people who 
generally prefer theIr own domestic treatment, or at the most would 
go to a quack Instead of takIng advantage of munIcIpal charitable 
dispensaries. I am of opinion that If nurses in the fonn of health 
VISItors were employed, as 18 desired m cases of tuberculosIs, I am 
certam a good deal of improvement would result 

DR. WANLESS said it seemed to hIm that one of the maIn causes 
of fallacy in collectmg VItal statIStICS was the fact that the chowkIdar 
was made the dlagnostlcian of the disease. He knew this was done 
all over the country. If some simple plan. could be adopted by which 
the chowkIdar could secure entries m answer to a few sImple questIons 
wIth reference to plague, tuberculosIs, etc., and If these answers were 
subsequently submitted to a medIcal officer, pOSSIbly to the sub-assISt
ant surgeon, If he were deputed as the regIStrar of VItal statIStICS, he 
could tell in the great maJonty of cases what was the cause of death. 
In thIs way the cause of death could be determined approXImately m 
regard to a certain number of diseases, at any rate. 

DR. NEWELL .-There IS no doubt about the Imperfect regis
tratIOn of bIrths and deaths and that the statIstics generally are m
accurate. The last speaker referred to a proposal whIch is actually 
bemg carrIed out in Lahore. I have certam forms with about 26 ques
tions to be filled up, prmted m green for Muhammadans, and white for 
Hmdus. The chowkIdar at the burIal-grounds gets these forms filled in 
by the relatIves of the deceased. These forms are filled m, in duplicate , 
the relatIves of the deceased are given one copy which is taken dIrectly 
to the registratIOn office m the mohalla where the death happens to have 
occurred. The other one is sent direct to my office. I send thIS to 
my sanitary inspectors, two of whom are medIcally quahfied, and the 
thud IS a European. We enqUIre into all deaths whIch are registered 
as due to infectious diseases, includIng tuberculosis, and mfant deaths 
are enquired into through the medIum of our Inldwrle. By these 
methods we find that a large number of deaths which are recorded as 
due to "fevers" are really due to many definIte diseases. These 
answers are further enqUIred mto by the sanitary mspectors and 
returned to my office and the final diagnOSIS is deCIded on by 
me. 

Another point of importance is that the !European deaths are not 
accurately reported. I found nearly 50 per cent. of European deaths 
were not recorded at all in the regIStration offices, and even now there 
is a large percentage of European' deaths which are not correctly 
returned. People go to the cemetenes and they thInk the regIS
tration is complete by simply filling in the book at the cemetery. 

With regard to the suggestion that vaccinators should be gIven this 
work of death registratIon, I think that if the vaccmators are able to do 
thIS extra work It would appear that there are too many in that area. I 
think I am right m saymg that the Supenntendent of Vaccination is 
supposed to go. round periodIcally and enquire into the correct 
regIStratIon of bIrths. 
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The suggestion of a medIcal registrar, I thmk, 18 one"that this Con
ference should msist upon. Registrars of deaths and births should be 
medically qllahfied, and through then agency we would be able to enquire 
further into the causes of deaths. 

THE HON. MR. RAMA-CHANDRA. RAO pointed out in regard to what 
Capt. McCombie Young had said as to authenticated copies of entrIes 
from official reg18ter bemg given a legal status and accepted as eVl. 
dence of death, that the MumClpal Acts m Madras already provided 
for the grant of certificates from registrars, and these were regarded as 
eVldence of death. He thought some such prov18ion should be mtro
duced in Assam if it did not exist. 

The questIOn of the registratIOn of Vital statistiCS had to be con
sidered from the pomt of view of urban areas as well as of rural areas. 
In urban areas there was a machmery for recordmg deaths. Most of 
the muniClpahties m Madras had poorly p8,ld establishments for this 
purpose who had no exact knowledge as to causes of deaths and had to 
rely on the relatives of deceased persons. A better staff should be 
engaged who had mediCal knowledge. From this pomt of view 
he welcomed Major Robertson's proposal for the appomtment of sub· 
assistant surgeons as reg18trars. Mumcipahties needed financial help to 
enable them to engage better staffs than at present. 

In regard to rural areas m Madras there was an Act which required 
registration of vital statistiCS, but it had been made compulsory only 
in certain selected locahtles,ltnd even there the reg18tration was carried 
out by VIllage officers who had not suffiClent mformation to correctly 
diagnose and classify the causes of deaths. The present system both 
In urban and rural areas was unsatisfactory. 

DR. B. B. BRAHMACHARI.- In my paper on Vital statistics 
read before the last year's Conference I had the honour to make some 
suggestions for the Improvement of registration of deaths. I may be 
permItted to repeat them :-

(1) For quantitative Improvement, ~.e., to msure enttles of all 
deaths m the register, I suggested (a) that in municipal 
towns the work nught be transferred from the police to 
the mUUlcipahties, (b) that dIsposal of bodies might be 
restncted to places proVlded for the purpose and that at 
all such places there should be clerks, i.e., sub-registrars, 
who should make entrIes of the particulars of deaths in 
the registers kept by them, and should send dally extracts 
of the entrIes of the preceding day to the registrar for 
information, (0) th/l.t private places of dlSposall!hould be 
licensed on condition.. that every disposal in. them should, 
be promptly reported to the registrar on pam of heavy 
penalty in default. 

(2) For quahtative Improvements espeClally to insure that deaths 
are entered under the actual causes, I suggested (a) that 
names of causes In the reglBter sho1J.ld be more definite. 
Instead of fever, there should be two columns, one for 
malarial fevers and the otheJ: for typhoid fevers. The 
dysentery column should not include disrrhrea from other 
causes as "dysentery and dIarrhrea." It should be 
headed" dysentery." Tuberculosis should have a column 
by itself lllStead of btmg mixed with resplIatory dlSeases. 
(b) That causes of aU deaths entered by the registrar 
should be promptly investigated. In municipal towns 
this may be done by the health officer or his qualified 
assistants. In villages the registrars may get the help 
of quahfied medical practitioners on payment of a reason
Able fee. 

I - DIt. K. C: BaSE thought it was a deplorable fact that the regisf:ra
tlOn of bJJ;ths and deaths was so inaccurate. India was very much behil1.d 
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<l?untries of the West. Ev~n the educated classes dId not regIster 
births. Correct Vital statIstIcs were the foundation of samtary SCIence 
and the only way to obtaIn these he thought was to enforce the' certIfi
CatIOn of buths and deaths as suggested by Capt. Young m hIS paper. 
He also thought that the dais whose number was Vefrj large, should be 
compelled to SIgn a bond to report every case of bIrth that came to theIr 
knowledge. He supported Major Robertson's scheme for the appomt
ment of sub-assistant surgeons as regIStrars. 

DR. TURNER saId he would not trouble the Conference WIth an 
elaborate account of the system in force in Bombay Island, as the paper 
they were dlscussmg referred more to the dIfficulties m rural areas. He 
dId not thmk registration should present a great dIfficulty m large towns. 
About 11 years ago he had met the Health Officer of Calcutta, the late 
SanItary CommISSIOner With the Government of IndIa, and a representa
tive from Rangoon, and they had dIscussed thIs qUestIOn of Vital 
statistIcs so far as It related to large towns, and had drawn Up the forms 
WhICh were still contamed In the annual health reports of those CitIes. 
He suggested that now the Government of IndIa had taken Up the 
question of sanitatIOn m earnest, and were appomtmg health officers 
m aU parts of India, the first duty of a health officer should be to see 
that hIS statIstICs are as accurate as he can make them. Nothing was 
more lmportant to the health officer than correct statIStICS. He would 
like to suggest that, If there was a resolutIOn on thIS subject It should 
be to the efiect that Local Governments should m all areas, large or 
small, urban or rural, mSlS~ upon the health officer draWIng up a schejhe 
for the improvement of the Vital statistiCS in hiS district. 

lIU.JOR C. H. BUCK '-In my part of the Punjab I recently 
dIscovered that there IS an area outSIde munICIpal linu.ts, but WIthm 
the revenue vlllage area, m which a munICIpality IS SItuate, where no 
VItal statIstICS are recorded. Also sometimes m a ciVlI statIon there is 
no record except for Europeans. That is, m those areas where there 
are no Village chowkidars or munICIpal commIttee responsIble, there IS 
sometImes no record. As thIS may be the case In other parts of IndIa, 
I think It desuable to bring It to notice. 

THE HON'BLE MR. DONALD :-The Eastern Bengal system has 
changed smce Captam Young was transferred. We recently dIS
cussed the whole questIOn m Bengal and decided to relIeve the pohce 
of the duty of regIstratIOn in urban areas. We have Imposed thIS work 
on the municipa1 commIssioners and suggested to them the employment 
of health officers and sanitary inspectors as registrars. In rural areas 
we hope to efiect improvement with the institutIOn of unIon commIttees, 
and the extenSIOn of the system of cucle officers, If carrIed out, will also 
tend to an Improvement in the record of vita1 statIStics. 

DR. SOUSA :-In Lucknow the regIstration of deaths among 
Chxistians IS very defective. In the last annual report the deaths among 
ChristIans were nil and the Mumcipality passed a bye-law that clergy
men should be made responsIble for reportmg such deaths. 

In Lucknow we have a double agency as recommended by the 
United Provmces Government. One IS that reports come thxough 
jamadars and sanitary inspectors; the other is by special moharrIrs. 
We have diVlded Lucknow mto 22 circles andonemoharru is appointed 
for each CIrcle. We have two hospItal aSSIstants to superVISe their 
work. The health officer is the mortuary regIStrar. 

MR. FORREST referred to the illiteracy of chowkidars especially 
in rural areas and thought it was ImpOSSIble for them to ask elaborate 
questions and report the answers to the thanadar. 

DR. BENTLEY pointed out, in reference to Dr. Newell's remarks, 
that in the ofi-season sub-inspectors of vaccination were sent to verify 
the recordmg of vital statistics by the chowkIdars, and he had simply 
suggested a simple method of making use of their services. 
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He added that he wished to support what Captain McCombie 
Young had stud in regard to the nnportance of registratIOn in towns. 
He thought the Buggestion that a medIcal man should be allowed to 
grant certificates of death would meet the case in towns. Many 
educated people in Bengal actually avoIded registermg the births of 
theIr children. He knew of a case in Shillong where an educated 
man refused to register hIS child's birth because h18 female relations 
were a.fraid that somethmg dIre might happen If he dId so. 

From his investigations In Bengal he was convmced that they could 
get better returns than at present If they did not bmd the returning 
officers down by a hard and fast schedule. Ai!. a matter of fact, chowlo
dars and the VIllage people themselves would return all sorts of dIfferent 
causes of death if they were given the chance. The bulk of them recog
nised phthiSIS and differentiated malarial fever from other fevers. They 
had their own names for such things as measles and phthiSIS and pneu
moma, though the names differed In dIfferent dIstricts It was because 
there was the one column labelled "fever" that all febnle diseases 
were entered under it. 

He agreed with what had been said in regard to the illlteracy of 
chowkidars, but thought, If they did not theorise too much, It would 
stIll be possIble to make use of their help. 

CAPTAIN MCCOMBIE YOUNG then referred to Mr. Donald's remarksm 
regard to entrustmg the collection of VItal statistics to municipahtles. 
He doubted the WIsdom of thIs course because there were all kmds of 
munieipahties. EnergetIcally conducted mumcipalities would perhaps 
give rehable returns, but there were many others who probably would 
not. He thought the collectIOn of VItal statIstICS should be a se;parate 
Govermnent Department and should not depend on the mumClpahty 
m any way. 
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SECTION B. 

MR. W. HUTTON, PRESIDING 

(a) The use of C4St iron, steel, and ferro-CO'/'W)'ete pipes flY/' wrUer-supply anit 
i/;ra~nage systems. 

THE PRESIDENT -Mr. Montgomery WIShes me to pass round some 
samples of grease and sewage sludge. Also a sample of crude grease 
and a sample of refined grease, in connectIon With Dr. Grossmann's 
process of extractIon of grease from sewage sludge mentioned In the 
paper by Mr. Aikman. 

Before we begin the first paper, Mr Montgomery wishes to add a 
few remarks to his paper on tube-wells, In connectIOn With further infor
mation WhICh has come to hand. 

MR. MONTGOMERY:-Immediatelyon returmng to my house after 
makrng my' remarks on tube-wells, I found a letter from Mr. Brownhe, 
the Inventor of the tube-well, in WhICh he complamed of some 
mis-statements made in the orIgrnal paper. The gISt of it was three 
pomts, which he asked me to reconsider. The first was that the state
ment made III the paper, that the form of constructIon of what he called 
convoluted tubes IS a weak form of construction, is Incorrect, and he 
says that he IS Willing to have it settled by arbitration. As to whether 
it 18 a weak form of constructlOn I do not WISh to comment, 
because these two gentlemen being rIvals, I do not think It is sound for 
me to dISCUSS it further. I merely wIsh to bring It to notIce. 

He then objects to our statement that the round wmng when 
the tube IS in use, is mferlor to the trapezoidal sectIon, as regards the 
tendency of Band to pack up m the slots, you may remember what I 
said was that the sand got drawn up against these round WIres. In my 
personal assIstant's opinIOn It was much more hkely_to suck up against 
these round WIres than If It came up against these trapezoIdal sectIOn 
WIres. I still adhere to that opmlon. 

The thrrd point was that m making the comparISons between the 
two tubes, the paper drew attentIon to the fact that it would be cheaper 
to sink an Ashford tube, as it would be possIble to use a smaller bore 
pIpe for this one than It would be for the other. I promIsed Mr. 
Brownhe that I would mentIon these three pomts. 

THE PRESIDENT then mtroduced a paper on " Note on a reinforced 
concrete pipe for Ahmednagar water-supply," contributed by Mr. 
T. S. Pipe, In which an account is grven of the methods of construction 
and testmg of a set of twenty remforced concrete pipes In connection 
with the proposed rising main for the Ahmednagar water-supply. 

MR. ROBERTSON :-1 should hIre to say that one cause for the 
bad results is that the reinforcing 18 done by 1" x i" flat bars, and I 
have always found t'hat a flat bar of that kind tends to start cracks in 
the concrete. If you Will notIce the tables 2 and 3, m the flat bar sec
tions Mr. PIlle has got no results whatever. Where he has used round 
bars he has had some results. 

Another point 18 that after 36 hours the pipes were lowered from 
the vertical W the horizontal posItIon. But I thInk that IS alwgether 
wrong. The concrete should not be touched for a week. In fact I 
always leave things of that sort for 6 weeks before handhng it at ~ll. 
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I should lIke to say that m Darjeeling I had occasion to fit a rin~ of 
ferro-concrete to connect one of the power pipes to one of the turbmes 
for the Darjeeling Hydro-electric plant, and this has been nmnmg for 
two years under a h«)ad of 275 feet without a trace of leakage. I use 
no speCial cement and no medusa or other waterproof material. Then 
about five years ago I laid about 100 ft. of 42-1Mh ferro-concrete pipe 
for the same plant and thIs pipe has been in constant use ever smce 
under a head of about 10 ft. As for steel pipes, we have about 10 miles 
of them in Darjeelmg, mostly supported on ferro-concrete and Iron 
standards. They have been in use about two years and I find 
that there is some corrOSlOn when they touch the ground, but none 
when they are supported above ground. So far we have had no corro
sion on the inside of these pipes. 

MR. HUTTON .-Inconnection WIth Mr. Robertson's remarks about 
the corrosion of steel pipes, I read a paper at SmIlaat the Engineering 
Conference In September, and I think m that paper I also stated that we 
found no corrOSlOn in thin steel pipes, where these steel pIpes are above 
ground. It IS only when, they are buried in the ground that corrosion 
seems to_ occur on the outside, pomtmg to the fact that they must be 
very efficiently protected compared with cast-lton pIpes. You can 
take many more liberties WIth cast-iron pipes than you can WIth steel 
pipes. In IndIa we are beginning to use steel pIpes iJlstead of the old 
cast iron pipes, and m Madras we found to our cost that we should have 
taken more precautions than we did take. We have not used any re
inforced concrete pipes in Madras and I do not see any immediate pros
pect of usmg them. We have used cement pipes as Mr. Madeley will 
tell you, WIthout reinforcement, for sewers, but these cement pipes 
proved very unsatisfactory and their use has, I think, been finally 
abandoned. 

MR. MONTGOMERY :-On readmg this paper and seeing the poor 
results obtamed, I thmk it is a matter of extreme regret that Mr. Pipe 
IS not here to ask hIm a few questions. I suggest that the paper 
should be brought up again at the next Conference for his results are 
entire~ at vanance WIth the practice in the rest of the engincermg 
world. In AmerIca the use of ferro-concrete pipes is extremely 
common. I may say that at Simla I constructed a reinforced con
crete pipe,4 feet dlameter, 5 inches thIck, remforced merely WIth a 
ring of expanded metal and some round longItudInal rods about i of 
an mch in diameter, and it was a quarter of a mIle long and under a 40 
ft. head. From the day that plpe was made to the day It was brought 
In use there was not one tnckle of water out of it at all. And WIth 
regard to what Mr. Robertson has said about his success lU using 
remforced concrete pIpes, I do not thInk we can take that as at all 
bearmg on the pomt at issue. 

(b) Stahsttcs of comumptwn of water in water-works. 
MR. HUTTON next mtroduced Mr. West's note on "Prevention 

of Waste in water supphes " on which there was no discussion. 

(0) StatUJtics 0/ pumplng per pump korse-power per hour. 
MAJOR OLDHAM then introduced h18 paper on " Comp~~ative C?st 

of pumping at vanous water-works in the Central Provmces, of which 
the follOWIng 18 a summary :-The paper is the outcome of the Madras 
Samta.ry Conference in 1912, at whICh the engineering delega~B sug
gested that informatIOn should be collected and tabulated, reg~rding~he 
cost of pumping m connectIOn WIth m~cipal water supphes.m India .. 

The author collected, standardised and tabulated this mform
ation with reference to eIght water-works in the Central Provinces, 
namely, Nagpur, Wardha, Bhandra, Hinganghat, Buidana, Harda, 
Ralpur and Rajnandgaon. 

( 224 -) 



HE sard :-1 have only a very few words to say. The gist of 
this paper IS m the tabular statement at the end, which gIves the 
results of 12 months' working of various water-works pumpmg 
machinery. The figures for cost mclude fuel, small stores, mmor 
repaIrS, and es'tabhshment at the pumpmg statIon. I am sorry 
I dId not have the figures separately abstracted under these different 
heads. They would perhaps have been more useful for the purpose of 
companson If thIS had been done. The first part of the paper contama 
a short specIfication of the plant at each mstallatIOn, smce WIthout 
such mformatJ.on the figures of workmg cost would be of httle or no 
value. The figures for the only 011 engme, that at Buldana, are hardly 
faIr to thIS type of plant. 1 should explam that the engme was erected 
durmg the year, and It worked for a few months only. Smce that time 
the fuel expendIture has been reduced to about 1 pmt per pump horse
power per hour, a reasonable figure. 1 need hardly say that the figures 
for the year's workmg as arrIved at are very different from trial figures 
during the same perIod. 

MR. MADELEY.-l am very mterested m this paper of Major 
Oldham's which has been prepared m accordance WIth the resolutIOn 
passed at the last Sanitary Conference, and 1 hope he WIl,I give us further 
figures next year, subdIVIded, as he thought would babetter, into the 
dIfferent Items. I have myself here records of sewage pumping at 7 
statIOns. There is a good deal of variatIOn in the types of plant and the 
quantIty pumped. The two lowest prIced and practIcally Identical are 
an 011 engme centrifugal p;umplng plant, and a triple expansIOn steam 
pumping plant. Both these mstallatIOns work out at about 4 annas 
per pump horse-power. The most expensive plant IS a steam direct 
actIng compound engine plant, and that works out to as much as a rupee 
per pump horse-power, but that IS far in excess of the cost at any other 
statIon. There IS no other more than 8 annas, and the only plant 
costing as much as 8 annas per pump horse-power per hour IS a 
non-condensmg steam engme driving a centrIfugal pump. These 
costs are conSIderably m excess of the cost gIven by Major Oldham for 
pumping water, and that IS only what you would expect on account of 
trouble WIth the valves when pumpmg sewage. At the same time I 
think they can be improved. 1 should hke any delegate here 
to suggest some method of plottmg the results of the cost of pumpmg in 
some way whIch would be intelligible to other people. For instance, 
If 1 take the cases in WhICh pumpmg is most expensive I can give a very 
good explanation. Take tbe case in whICh 1 saId the cost came to nearly 
a rupee per pump horse-power. In that case the pumps had to pump 
against very much less pressure than they were deSIgned for. And In 
another case where the cost seems rather hIgh, it is due very often to the 
pumps not working full tIme. The standmg charges are very nearly 
the same as in the case of other pumping statIOns where they have to 
work 24 hours a day. It IS very dIfficult indeed to put these figures 
mto some form, so that they WIll be of use to other people who do not 
know the condItions. If any delegate could tell us of some simple 
method It would be of great use to all of us who have to do WIth 
pumpmg statIOns, and requIre all the information we can .get about 
them. 1 should say that I have myself dIvided the cost into fuel, 
stores, 011 and waste, wages and overtime of driving staff, wages and 
overtime of repairmg staff, and cost of materials, and supervision, and 
office staff. In my case these figures can be depended upon as being 
very close approximations to the cost per pump horse-power in ordinary 
conditions at the partICular pumping station. In that connectIon I 
should hke to ask MaJor Oldham how he determined his pump horse
power, how he measured the quantity pumped, and how he determmed 
what was the pressure against which they pumped and the hit 1 In 
Madras. when I went there, 1 found lIt very difficult indeed to find out 
what thep umps were doing except by counting the strokes. __ We 
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can do that in the case of plunger pumps. We have a number of 
centrifugal pumps where we could not do It. I should say counting 
strokes glVes us very misleadmg results even Wlth plunger pumps, and 
it is often very dlfficult to determine what IS the shp. The slip of sewage 
pump plants of the plunger type is very gr(>at-indel'd, Ita valve is always 
giving trouble. Well, these figures are arrived at by Inl'l\sunnp; the 
quantity with a recorder whIch gives the flow contmuously, and the 
pressures are measured also by means of a recording pressure gauge, and 
the suction hit is gIven by a recording instrument which gIves the level 
of the sewage in the suctIon well. The pressure and the level in the 
suction well are both gIven in the same wagram, so you can very easily 
get at the head against which the liquid IS pumped. Major Oldham 
very rightly says that the figures of coal consumption and duty whIch 
as the results of 12 months' worklng are necessanly very different from 
the figures which would be obtained from a trial over a short period. 
1 think it would be 'valuable rl MaJor Oldham could give us some infor
matIon as to the relationshtp between the figures at the test tnals and 
the figures m working for 12 months. That would enable persons who 
were intending to instal pumps to make some est1mate of what the cost 
would be from the makers' guarantee as to what the pumps would do 
on tnal. I notlCe that Major Oldham says that he hopes the results 
of experience would give h1m the cost of SemI-Diesel engines. We 
have recently installed these engines at three of the sewage small pump
ing statIons. They have not had much work to do at present, but m 
the trials they have given very good results. I hope at the next Confer
ence to give some figures Wlth regard to them; also with reference to 
the Humphrey pumpmg plant and the other plants we have m Madras. 
I should hke MaJor Oldham, from hIS expenence In obtainmg the cost 
of pumpmg plants, to inform the delegates whether he considers the 
headlngs into whIch I have split up the cost as SUItable headings, becaulle 
If he hall any 1mprovements to Buggeljt I should hke to embody them in 
my returns in order that we may aU present our figures in a SImIlar fonn. 
In the meantime I would suggest that should no amendments be pro
posed, then these headings should be adopted in order that we may all 
be able to compare our results. 

MAJOR OLDHAM :-With regard to Mr. Madeley's questions, 
the pump horse-power is calculated from the quantity of water pumped, 
and the quantity 18 measured in the case of all large installatIOns by 
Venturi meters. In some of the smaller installatIons, we have the number 
of revolutions of the engtnes only to guIde us, and that of course IS not 
a very accurate method of measurement. The head in the rising main 
is taken from pressure gauges, in all cases, fixed on the rismg main. 
The gaugings are recorded several t1mes a day, and the depth of water 
in the sump well is also taken several t1mes a day and averaged out for 
the day, and then for the month, and so for the year. Adding these two 
together, the head for pumping is arrIved at. 

MR. SALKIELD :-It might be interesting to know whether these 
boilers are mechanical fed or hand fed. 

MAJOR OLDHAM :-Hand fed. 
MR. SALKlELD :-1 mean, in any further statistics It would be 

advisable to have that Inserted. 
MR. MONTGOMERY:-(tUrning to Mr. Madeley.) Will you propose 

the headings? 
MR. MADELEY :-" 1 pave pleasure in proposing that in preparing 

statements of the cost of pumping the following information should be 
given amongst others :-The gallons pumped per minute. The avera~e 
head m feet. The pump horse-power. Then as regards cost, this 
should be given under the headings of :-Fuel, Stores (ot!, waste, etc.), 
Wages of drivmg staff, Repall8 (and renewals), includlng Wages and 
Supervision." 
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through. If we propose a general Public Health Act we should certainly 
want to have a Joint conference with the sanitary commISSioners. 

l\1R. ROBERTSON :-18 it the idea to draw up bye-laws to be enforce
able for the whole of Inwa, or is it intended to have model bye-laws 
which municipahties may modIfy to serve theu needs 1 

MR. HUTTON :-Does anyone second Major Beadon's amend
ment 1 (No one seconded It.) ~ the amendment is not seconded, 
1 think we Wlll go back to the resolution. Does anyone second Mr. 
Madeley's resolutIon 1 Major Oldham seconded the resolutIOn which 
was carned unammously. 

MAJOR OLDHAM proposed the following resolutIOn :-The Engmeer
ing Section of the Conference repeats the recommendation made 
at the Madras Conference that there should be a Joint Secretary 
for the Engineering Section of the Samtary Conference. 

The resolutIon was seconded bv Mr. D18nev and carried unani
mously. 

MR. SALKlELD :-1 should hke to ask the opiUlon of this meeting 
whether we consider It is possible to brmg forward any resolution 
Wlth regard to the diameter of wheels and the width of tyres. Do you 
thInk it IS possIble to bring that forward with any chance of success t 

MAJOR BEADON :-Well, Su, 1 dId thmk of movmg a resolution on 
this pomt, but It is such a small pomt that I think the local bowes should 
be left to look after themselves. 

MR. SALKlELD :-It is only a questIon as to whether the special 
attention of local bowes should be brought to the matter or not 1 

MR. MADELEY :-At the last Samt'ary Conference one of the reso
lutions gave a hst of the partIcular subjects that we recommended to 
be consIdered by the Engmeermg SectIon of future sanitary conferences. 
And having <done that at one conference we ought perhaps to do some
thmg at thIs Conference. It was only at the last Conference that 
we deCIded on a selection of subjects. If we had a hst of last 
year's subjects we could repeat all that reqUIred further consideration. 

MR. MADELEY suggested that one of the subjects for Wscussion next 
year Ullght be the latest types of sewage d1Bposal works BUItable for 
large and small Cottununitles in India. 

MR. MADELEY:-I would also suggest as a subject for next year's 
Conference that we should be supphed with statIstics of sedimentation 
and filtratIOn of water for domestic supplIes. There is a good deal of 
mformatIOn avaIlable in many of our large municlpahties and it would 
be a great advantage If they were placed at the disposal of the 
delegates. 

MR. HUTTON read out the subjects that were laid down at the last 
Sanitary Conference. 

MR. MONTGOMERy:-l have two new subjects to add:
(1) The preventIon of dust on roads. 
(2) Prevention of waste in water supphes. 

MR. MADELli1Y:-I should hke to add to the list of subjects:
Statistics of sewmentatIOn and filtration of water. 

MR. GUBBAY'-YOU WIll notice that all th~ engineermg papers 
subDlltted to this Conference are for works necessary for large towns
for those With a populatIOn of over 5,000 mhabitants. The Gover.nm~nt 
of IndIa have brought to your notice the Importance of rural samtatIOn 
and you know that grants have bee~ made for the Improvement of rural 
sanItation and it therefore seems to me desuable that Bome papers on 
s3nitary engineering works for 'VIllages and towns of less than 5,000 
mhabitants be invited. It 18 rather a small subject, but itseems to me 
it is one in which there is a field for WscllSsion. 

MR. GUBBAY here proposed h18 additional subject :-Water-supply 
for small villages. 
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THE PRESIDENT :-The following are new subjects which might 
be adopted by this sectIon in additIon to those whICh were proposed 
last year. 

1. (1) Latest types of sewage disposal works sUItable for large and 
small commumties in IndIa. 

(2) Prevention of dust on roads. 
(3) Stat18tics of sedImentatIon and filtratIOn of water. 
(4) Prevention of waste in water-supphes. 

MR. MONTGOMERY :-1 don't know whether it 18 worth whIle Including 
this subject, but there seems to be a great varIance of opinIOn as to the 
oest methods of sInking deep bores in IndIa. Some engineers approach 
it in the most tight-hearted fashion. Others know a good deal more 
about It and I think certainly one gentleman who could gIve us a paper 
on how to sink deep bore tubes eIther for obtainIng water for testing 
the sub-soIl or what not. It would be extremely useful. 

On this dISCUSSIon another subject was added to the hst '-
(5) Methods of sinking deep bores for water.supphes and other 

purposes. 
MR. BALL HILL :-1 should like to suggest one other subject-the 

flow-off from drainage areas. 
After dIscussion the follOWing subject was added :

(6) Run-off from large and small catchment areas. 
The meeting then adjourned for an exhIbitIon of lantern slides. 
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SEVENTH AND EIGHTH DAYS, 25TH AND 26TH 

JANUARY.· 

Visit 01 Inspection to Benares and Magk Mela, .4.1lallabad. 

A PARTY of 100 delegates of the AIl-India Sanitary Conference left 
Lucknow on Saturday mght at 11-30 P.M. for a visit to Benares and 
Allahabad. 

At 7 A.M. on Sunday morning the train drew up at the Cantonment 
station at Benares and the whole party were taken in carrIages and 
motors, kindly lent by the residents of Benares, to Assi ghat. 

On the way to Assi ghat a halt was called at Massan ghat where 
l\fr. Bailey, the MuniCIpal Engineer, explained the town improvement 
and drainage works ro progress there. 

At ASSI ghat, a trickhng filter for sullage water which has been in 
use for some years was exammed. This filter Will shortly dIsappear as 
the sullage at this pomt Will be taken back roto the main sewer. 

From Assi ghat the whole party embarked in two large boats kindly 
lent by the Maharaja of Benares and proceeded down the river as far as 
the Dasasumedh ghat where the party ahghted to see the famous Man
mandtr observatory built in 1693 by Raja Jal Singh of Amber. 

The party then re-embarked and were rowed down to Gai ghat 
passing on the way Manlkarmka ghat, the holy burning place of the 
Hmdus, and the other notable ghats. A feature of interest was the new 
interceptmg sewer Just constructed to catch the drainage from the 
houses above so as to prevent the. bathing places being polluted. 

From Gai ghat the party were driven to Nandeshwar Kothl which 
had kindly been placed at their dIsposal by the Maharaja of Benares. 
The whole of the lower fiat of the guest house was reserved for ladies 
and in the grounds two magruficent shamiO//'Ias had been erected as 
dining rooms and reception rooms. 

After breakfast the gentlemen of the party were again driven down 
to the city to inspect the more important municipal works which had 
been carrIed out, and among other thIngs the new Biseshwarganj 
markets, the drainage of the pUCCQ, Mahals and the water-works were 
examined. The party then returned at 3 P.M., and after tea a short 
dIscussion took place on the nature and extent of the filtration experi
ments which it was proposed to undertake at Benares. Those 
responsible for the Mumcipal adJninistration of Benares, the Collector 
and Chairman, Mr. Streatfeild, the Municipal Engineer, Mr. Bailey; and 
the MUnIcipal Secretary, Mr. Mukerjee, enlightened the delegates on 
various porots connected With mUnIcipal work. After the discussion 
several delegates started off for Sarnath, some visited the temples 
and others the brass and embroidery markets. At dusk an expert 
Juggler entertained the party till dInner was served. 

The speClal train left Benares the same evening and arrived at 
Allahabad at 7 A M. on Monday morning. The party set off in 
boats to view the bathing festival and arrangements in connection 
with the Magh Mela. It is estimated that over 800,000 people had 
collected to bathe at the Sangam or Junction of the Ganges and 
Jumna and it was a most interesting and impressive sight. 

After viewing the mela the party proceeded to the Fort and 
inspected the underground temple there and the famous Asoka Pillar 
dating from 250 B. C. 
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From the Fort they drove to the Allahabad Club where brealdast 
was served m the ball-room. The speCIal tram for the return Journey 
left Allahabad at 2 P.M., returning to Lucknow after dusk. 

The following papers were taken as read in connectIOn wIth the 
visIt to Benares .-

(1) Benares, I.-Drainage. II.-Mmor improvements III.
Water-works. By Mr. C. A. C. STREATFEILD, I.C.S. 

(2) Note on the maintenance of a sewerage system for an 
Indian city. ~y Mr. H. BAILEY. 

The following are su=aries of the papers. 

Benares. 
(1) I.-Dra~nage.-The dramage system of Benares IS descrIbed and 

mention made of the sewer bUIlt lU 1829 by Mr. Prinsep, of the exten
sions under the directIOn of Mr. GIbbIns about the tIme of the Mutiny, 
of the modern sewers built lU 1889, and the addItions recently made 
by lir. BaIley, the present MuniCIpal Engineer. A map of Benares 
with the modern sewage system IS attached to the paper. 

II.-Minor ~mprovement8.-A dhobi ghat, a mUnIcIpal market, 
town improvement and town extension schemes are recent examples of 
municipal sanitary enterprise. 

III.-Water-works.-The water-supply for Benares comes from the 
Ganges at Bhadiani and is pumped up to Bhelapur, where It is filtered 
and pumped for distrIbution in the CIty. 

The questIOn of pre-filtratIOnisone that is yet unsettled, and Gov
ernment IS using the water-works at Benares as an experiment to try 
various systems. The author states the advantages and disadvantages 
of locatmg the pre-filters before the setthng tanka. 

Water wastage IS a problem confronting all IndIan municipahties. 
In Benares the present consumptIOn is 20 gallons per head, but experi
ments demonstrate that this is too low, as 40 gallons per head was the 
quantity used in the cold weather This would be much increased in 
the hot weather. Unless wastage IS checked, It grows WIth the supply 
and a system of metering IS essential. The Deaconian system of 
metering is now being installed In Benares. The questIon of what IS 
the legitImate consumption of water for an Indian CIty has not yet been 
settled. 

(2) The ma~ntenance 0/ a sewerage system /0'1' an Ind~an ~ty. 

The importance of attention to detaIL in the maintenance of sewerage 
systems is emphaSIsed-constant and careful supervision is essentIal. 

The staff employed should be thoroughly organised and systema
tically allotted, to various duties, e.g., cleaning, flushing, repairmg, 
each gang having a responSIble head-man lU charge. 

A short note on the house connections, gully-pits, and general 
arrangements in the Benares sewerage works is gIven. 
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NINTH DAY, TUESDAY, 27TH JANUARY. 

FULL CONFERENCE. 

THII: HON'BLII: SIR HARCOURT BOTLER, K.C.S.I., C.I.II:., I.C S., PRESIDING. 

RESOLUTIONS. 

Proposed. 
1. That m view of the reported 

success m JUltigatmgmalana which 
has attended methods of col
mata and bonificazwne in Italy, 
and the probabihty that such 
methods would have similar re
sults in certam parts of IndIa, 
further mvestigatlOn of the subject 
is desIrable both In Italy and in 
suitable locahties in IndIa, and 
that as a preliminary measure a 
small expert COffiJUlttee consist-
ing of one medical officer and one 
engineer should, if possIble, be 

• deputed to Italy under the auspices 
of the IndIan Research Fund As
sociation. 

2. That m view of the resent
ment to which, under present con
ditlOns in India, hasty or energetIc' 
mterference With everyday sanita
tlOn m villages is hkely to gIve 
rise, progress in rural sanItatIon 
must be slow: that it IS 
essential to secure the co-opera
tion of thd pubhc before any real 
advance can be made; that 'in 
consequence attention should be 
devoted, for the present, mamly 
to (a) the extended use of tube
wells, where feasible, in school com
pounds and at places of concourse, 
such as markets, fairs, thanas, 
kutcherries, etc.; (b) the provision 
of travelling dispensaries; (e) the 
teaching of elementary hygiene in 
schools; (d) the instructIon of 
midwives; (e) the constitution of 
village sanitary committees; and (f) 
the appointment of health officers 
for rural areas. 

3. That the medical inspection 
of schools and scholars, special 
attention to the hygienic condition 

Adopted. 

1. As proposed. 

2. - "That it is desirable to 
study rural sanitation, and to push 
forward such schemes as are prac
tIcable, and that special attention 
should be devoted, for the present, 
to (a) the extended proVlSion of 
protected water-supply in school 
compounds and at places of con
course such as markets, fairs, 
thanas, kutcherries, etc., (b) the 
provision of travellmg dispensaries; 
(c) the teaching of elementary 
hygiene in schools; (d) the in
struction of midwives; (e) the con
stitution of VIllage sanitary com
mittees; (f) the appointment of 
health officers for rural areas; (g) 
the construction of model VIllages 
laId out on samtary principles in a 
few selected localities; and (b) the 
extension of VIllage sites in con
gested districts wherever necessary. 

3. As proposed. 
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Proposed. Adopted. 
of schools, the prOVISIon of play-

• grounds, etc., are elIllIlently desn:
able from the pomt of view of 
pubhc health. 

4. That the results wluch have 
been obtamed m Dellu, demons
trate the importance of effiCIent 
scavenging and the proper dIS
posal of mght-soll and refuse, 
especially stable htter and orgamc 
matter, in the neighbourhood of 
the house, WIth a VIew to the 
mItigatIon of the fly nUISance and 
the consequent rehef from much of 
the discomfort, and many of the 
dangers, to which the pubhc are 
exposed. 

5. That wIth regard to the very 
high rate of infantIle mortahty In 
all parts of IndIa, but espeCIally In 
the larger towns, It IS desirable to 
emphasIse the necessIty of educat
ing the mothers and dha'IJI, and as 
a means of deahng WIth thIS. pro
blem, to draw attentIOn to the 
encouragmg results whICh have 
attended the employment of nurse 
dIstrIct visitors m Bombay and 
Madras. 

6. That an accurate knowledge 
of the distributIon and causation of 
Illckness and death IS of supreme 
Importance as the foundatIOn on 
wluch all schemes of samtary Im
provement should. be based, and 
that, therefore, the collectIOn, com
pilatIon and tabulatIOn of VItal 
statIStICS should be conSIdered one 
of the chief dutIes of every health 
officer, whether of a dIStrIct or a 
municipality. 

That, under present condItIOns 
m IndIa most people dIe WIthout 
havmg been attended m their last 
Illness by competent medical 
men, and that in cOll$equence the 
impracticability of compulsory no
tification must be accepted for the 
time, but that voluntary notIfica
tion should be encouraged wherever 
possible. 

7. That the ;present prevalence 
of tuberculosIS m India IS such as 
to demand serious attention and 
special measures for deahng with 
It: that one or more officers should 
be placed on special duty to study 
In detaIl the dIStribution of the 
disease, to investigate the causes 

4. That the attention of all 
municipahtIes and localauthonties 
be drawn to the danger to health 
due to the presence of fues, and that 
every at 'tempt should be made 
towards introducmg more stnugent 
regulatIons and methods for the 
prompt collectIOn, removal and 
dISposal of refuse, espeCIally stable 
litter and other orgamc matter, 
In the nelghourhood of dwelhng 
houses. 

5. As proposed. 

6. That an accurate knowledge. 
of the dIStribution and causatIOli 
of SICkness and death is of supreme 
Importance as the foundatIon on 
wluch all schemes of samtary Im
provement should be based, and 
that, therefore, the collectIOn, com
pIlatIOn and tabulatIon of vital 
statistics should be consIdered one 
of the chief duties of every health 
officer whether of a dIStrict or of 
a municipahty. 

7. That the present prevalence 
of tuberculosis m India is such as 
to demand serious attention and 
speCIal measures for dealing WIth 
it; that officers should be placed on 
special duty to study in detail the 
different problems affecting tuber
culosis in India, to investigate 
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Proposed 

acqUlSltlOn of land m process of 
development In the neIghbourhood 
of growmg towns, are legitimate 
objects of mUUlclpal expendrture. 

13. That compensation for the 
acquisitIon of bUIldIngs wmch are 
unfit for human habItation should 
be hlUlted to the value, WIth no 
addrtion on account of compulsory 
acqUISItIon. 

14. That the progress of saUlta
tlon 18 greatly Impeded on all SIdes 
by the want of saUltary engineers. 

15. That the results obtamed 
have already estabhshed the value 
of carefully carrred out malana 
surveys wmch have in several 
mstances brought to hght Imr 
portant and unexpected facts 
regardmg the causatlOn of malarIa 
m partIcular localitIes. 

16. That although under certam 
CIrcumstances nce cultivatIon may 
be extremely dangerous, there ap
pears eVIdence that many rIce 
growing distrIcts are extraordrnarily 
free from malarIa, and as the 
reasons for thIS are stIll 1m perfectly 
known, it is most important that 
thIS subject, WhICh was emphasised 
by the Conference at Madras, should 
receive contmued close attentIon. 

17. That m VIew of our know
ledge of malarIa preventIon It 18 
of first Importance that effiCIent 
screening be proVIded for all 
bungalows of persons who are 
worlong in hyperendelllic or dan-
gerously malarious areas. 

Adopted 

13. That compensatIon for the 
acqUlSltlOn of reSIdentIal bUIldIngs 
whICh are declared by competent 
authorIt'y to De unfit for hUlllan 
habItatIon, and the SItes on whIch 
they stand, should be hlmted to 
the value awarded WIth no addltlOn 
on account of compulsory acqwsl
tlon. 

14. That the progress of saUlta
tlon 18 great!y Impeded on all SIdes 
by the want of sanItary engmeers, 
and that the estabhshment of saDl
fury engmeers should be placed 
on an adequate baSIS to meet the 
demands for the design and 
executIon of baUltary woJ:,ks. 

15. That the papers read' at the 
Conference have agam estabhshed 
the value of cal'efully carned out 
malarIa surveys whICh have, m 
almost every case, brought to hght 
important and unexpected facts 
regardmg the causatIon of malarIa 
In particular locahties. 

16. As proposed, WIth the addi
tion of the word "extensIve" 
before" rice growmg dIStrICts, etc." 

17. As proposed. 

18. As proposed, except that 
for" all Indran workers" was sub
stItuted "workers on malaria In 
Indra," and for "classIficatIon" 
the word" nomenclature." 

18. That it would be helpful If 
all-Indian workers, followmg the 
example of the BrItish Museum 
Authontles, would, for purposes of 
clasSIfication, include all anophe
!mes under the genus Anopheles. 

19. That the addrtlonal eVl- 19. That the Importance of 
dence before the Conference empha- actIve antI-plague measures durmg 
S18es the facts (1) that villageb the off-season should beemphas18ed. 
infected late In one plague seabon That the methqd suggested in 
probably play an impoltant part Ul CaptaIn Kun:hardt's paper for 
carrying over mfection to the follow- selectmg the VIllages to be operatild 
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Proposed 
ing plague season; (2) that It ll! 
possIble to Identrly those Vllla.ges 
and deal Wlth them m such a way as 
to prevent or postpone a recurrence 
of the dlsease ; and (3) that results 
of great value would be obtained 
by an experiment on a large scale 
Wlth well organised schemes of rat 
destructIOn carned out during the 
quiescent period and before the 
onset of the followmg epIdenuc. 

20. That further mvestigatIon 
18 necessary on the subJect of the 
etiology of beri-beri. 

21. That attention be inVlted 
to the disCUSSIon on the method of 
raismg revenue );0 defray water 
charges, and more partIcularly to 
the opnuon expressed therem that 
model bye-laws for the assessment 
of water-ratesmightWlth advanta~e 
be drawn up, where not already m 
eXIstence. 

22. That the following llBt 
should be added to the subJects 
selected at the Madras Conference 
for treatment: (1) latest types 
of sewage msposal works SUlt-
able for small and large communi-
tIes m Inma, (2) preventIon of dust 
on roads, (3) statlBtics of sedlmen-
tatIOn and filtration of water; (4) 
prevention of waste in water-supply; 
(5) method of smkmg deep bores 
(for water-supphes or other pur-
poses); (6) run-off from large and 
small catchment areas. 

Adopted. 
on, IS of considerable value, but 
should be supplemented by careful 
personal inqwries amongst vllIage 
commUnItIes. That systematic rat 
destruction is the best plan of 
campaIgn. That further investiga
tIOns mto the manner m whIch 
plague is carried over from one 
epidemIC season to another m 
dIfferent mfected areas, should 
be strongly recommended. 

20. WIthdrawn. 

21. Withdrawn. 

22. As proposed. 

23. "That there should be a 
Jomt-Secretary for the Engmeering 
Section of the Sanitary Con
ference." 

23. The engmeermg sectIOn of 
the Conference repeats the recom
mendatIon made at the Madras 
Conference, that there should be a 
J omt-Secretary for the Engmeermg 
SectIon of the SanItary Conference. 

The dlScussIOn on the resolutIOns was as follows:
Re8oZ'!lt~on No. 1-
THE HON':BLE MR. C. H. HUTTON suggested that before any more 

officers were deputed to Italy a Select Committee composed of a medical 
officer and an engmeer should be formed to examme and report how 
far the Itahan system of reclalllStIon by SlIt is apphcable to those parts 
of Indla where the conmtIons are more favourable than they are in 
these provinces, and whether such work can be undertaken at a reason
able cost. If their report was favourable an expenment might be made 
and condItions watched:' He thought Bengal a suitable field for such 
enquiry because the trouble there was not too httle silt but too much 
8llt. In Italy, as Dr. Bentley had already pointed out, silting opera
tIons are conducted dunng the non-malarious season, and suspended 
dunng the summer months when maIana is prevalent, as there are then 
no sut-bearmg ffoods. During these months the greatest care is taken 
to drain the basins of water and to keep their margins clear of jungle. 
In this country siltIng operatIons must be conducted during the malaria 
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season and the effect of such operataons on the nelghbounng populataon 
at that season must be studied. It seemed to hIm that It would be 
hkely to lead temporanly, at any rate, to an increase of malana. 

THE PRESIDENT pomted out that the resolutIon contemplated 
that as a prehmmary measure there should be illvestagatIOn ill SUItable 
locahties in IndIa as well as in Italy. 

DR. BENTLEY pOlUted out that ros experience lU Bengal was that 
where there was excessive water and a 'plentJful .supply of SlIt there 
was httle or no malana, and It was where the land had been depnved 
of its nllotural SlIt that malana was prevalent. He had already suggested 
that they should restore the natural condItIOns of the delta. Of course, 
an lUvestlgatIOn was necessary to start WIth. 

The resolutIon ill Its ongmal form was put to the vote and carned 
with one dISsentIent. ' 

Resolution No. 2.-MAJOR BUCK objected to the fixst part of this 
resolution as It stood. He would ask the framer of tp.e resolutIOn 
where and when he had found resentment at attempts to Improve VIllage 
sanItation. Personally he had always found VIllagers qUlte willmg to 
have paved streets, repaIrS of wells and parapets, embankments, 
constl'Uction of culverts and petty dramage schemes The difficulty 
was merely one of finance. He therefore proposed that the resolutlon 
should be altered to read as follows .-

" That It is desirable for sanItary officers to study l'Ural sanIta
tIOn and to pUsh forward such schemes as fall lU WIth 
the views of the people." 

DR. TURNER thought that If they had to walt for the VIews of the 
people they would have to wait a very long tune. They had heard a 
good deal of late of voluntary effort there IS no such thing as 
voluntary effort In saIUtary matters amongst the people of IndIa. 

THE PRESIDENT suggested that the words "as are practIcable" 
should be substituted for the words " as fall m WIth the VIews of the ' 
people." 

MR. RAO proposed the addItion of three clauses:-
(g) ConstructIOn of model villages laid out on saIUtary prmClples 

In a few selected localities. 
He considered thIs essentIal both as an object-lesson to VIllagers 

and for the purpose of watching any sanItary improvement that mIght 
be effected by the construction of such model VIllages. At the last 
Conference they had adopted a resolution about the construction of 
model towns: It would be in furtherance of rural SanItatIOn If a resolu
tion for the constl'Uction of model villages laid out on sanitary prmcIples 
were also adopted. 

(h) The extension of village sites in congested districts wherever 
necessary. 

This also was an object which would not evoke much oppOSItion 
owing to the fact that in several districts the village SItes were much 
congested. If funds were available this was certainly an obJect on which 
money might be spent. 

0) The provision of better drainage m irrigated tracts wherever 
necessary. 

WIth reference to clause (a) he suggested the addItion of the words, 
" and the separate proviSIon of water supply to men and cattle where 
the main source of supply is tanks." 

COLONEL BROWNING SMITH was in doubt whether the resolutIOn 
should start by drawing the attention of sanitary officers to rural saIU-

,tation. Sanitary officers did study rural sanitatlon and it was not their 
attention alone which should be drawn to this matter. The term saIU
tary officers rather apphed to medical experts; district boards, etc., 
were really in charge of rural sanitation. 

MAJOR OLDHAM suggested the substItution of "protected wens" 
fOll CC tuDe wells." 
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DR. NEWELL thought It undesIrable to say tube wells as these Were 
at present at a very expenmental stage. 

THE PRESIDENT suggested that they should substitute the words 
" protected water supply," for tube wells. 

MR. RAO'S amendments were then put to the vote Wlth the fol-
lowing results:-

(g) was earned by 43 yotes for and 25 against. 
(h) was earned by 33 votes for and 25 against. 
W was put to the vote and lost. 

The resolutIon was accepted in the form shown ante. 
Res(Jlut~on No. 3.-Was adopted as proposed. 
Resolutwn No. 4.-DR. TURNER thought that more emphasIS 

should be laId on the danger of the fly. 
RAt BAHADUR GANGA PRASAD VARMA thought that attention should 

be drawn to the necessity for having closed drams. The greater preva
lence of flies ill Northern India as compared with Calcutta, Karachi, 
etc., was due ill a large measure to open drains. 

DR. NEWELL thought that in view of the fact that It was general 
knowledge that efficient scavengillg was necessary, any further reference 
to the subject by the Conference was not reqUlred. 

DR. TURNER thought It was very lIDportant to have a resolutIOn 
on the subject. 

The question whether there should be a resolutlOn at all in VIew 
of last year's resolutlOn regarding flies was then put to the vote, 57 
voting in favour of having a resolutIon and 24 agaInst. The resolution 
No.4, shown ante was then adopted. 

Resolution No.5 as ploposed, was cained with one dIsscntleut. 
Resolut~on No. 6.-The first part of this resolutIon was adopted 

as proposed was earned. 
DR. TURNER thought that the neceSSIty for some scheme 

for lIDproving the certIficatlOn of death and inSISting on CODl
pulsory notIficatlOn of InfectlOus dIseases should be lIDpressed on the 
attentIon of medical men and Local Governments. 

DR. BENTLEY dId not think the second part of tlus resolutIOn neces
sary. He thought It would weaken 'the first part of the resolution. 

Tlus questIOn was put to the vote and It was agreed that the second 
pait of the resolution be oIDltted. 

Resolut~on No. 7.-THE HON'BLE RAt SRI RAM BAHADUR enquired 
whether " one or more officers" in the resolution meant one or more 
officers for each provmce or for the whole of India. 

THE PRESIDENT said the question would be ultimately deCIded by 
the Research Fund Association and suggested the omission of the words 
"one or more." This was agreed to. 

DR. 1ANKESTER thought that sometlung more definite was re'},uired 
than the words "to organise methods of diffusing information' and 
suggested ... to orgalllSe efiorts towards the diffuBlon of InformatIon 
and meaSlITes for the prevention of Infection." This was agreed to. 

DR. DE MELLO suggested that instead of the word!;! " dIStnbutio!l 
of the dISease," the words "difierent problems affectmg tuberculosIS 
m IndIa" should be substituted. This was agreed to. 

The HON'BLE RAt SRI RAM BAHADUR proposed that the last sen
tence "m this country such instItutions have a great educatIOnal yalue " 
should be oIDltted. This was put to the vote and lost, 13 voting for 
it and 34 agamst. 

At the suggestion of Sir Malcolm Morris this l3st sentence was 
altered and the resolution No.7, as shown ante, was finally adopted. 

Resolut~ No. 8.-MAJORPERRY asked whether it was the attention 
of Local Governments or of health officers that should be directed 
In this case. 
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These words were accordmgly omitted and the resolutIOn was 
finally adopted as shown ante 

Re8olut~on No 9 -MR. COWASJEE proposed that after the word 
"necessary," the words" that powers be conferred on munl(hpahties m 
respect of control of cow-sheds whICh are outsIde munICIpal lImits and 
from wruch milk IS supphed to towns" should be added. ThIS was put 
to the vote and lost, 12 bemg m favour and a large number agamst It. 
The resolutIOn m Its ongmal fonn was carned. 

Resolution No. 10.-Was carried as proposed. 
ResolutwnNo. H.-MR. WILLIAMS '-1 should hke to draw attentIOn 

to the neceSSIty for a mumClpahty before mtroducmg satIsfactory dram
age bye-laws to mtroduce satISfactory drams. I remember a case m 
Bengal in wruch a mumClpahty flatly refused to spend a half-penny 
on drams and shortly afterwards came up With most elaborate bye
laws. 

MR. MADELEY -As one who has had to draw up bye-laws m a 
large Clty and knowing some of the dIfficultIes of drawmg up satIsfac
tory bye-laws, I do not thmk the smaner municipahtIes could afford' 
to have officers who would really be competent to draw up the bye
laws, espeCIally as m draWing up bye-laws you generally find the 
MumClpal Acts are very different. In my case 10 Madras I have 
found that the Act reqUIres amendment and I have endeavoured to 
draw up new clauses for the Act as well as model bye-laws. In 
England It has been found necessary to adopt standard bye-laws. The 
Engmeenng SectIOn put up a resolutIOn about thIS I should lIke 
to asR If there IS any possibluty of thIS resolutIOn beIng passed eIther 
m trus form or m a modIfied forni. 

PRESIDENT '-Would the Conference accept It If we left out of 
thIS resolutIOn the words" dramage bye-laws ~" 

MR. MADELEY:-The mtention was, Sir, that these model clauses 
might be adopted In the MUUlClpal Acts with such modIficatIOns 
as might be reqUll'ed by local conditIOns SlUlllarly With the model 
bye-laws whICh would be adopted eIther III whole or m part as neces
sary for a particular case. 

PRESIDENT :-ThIS is a very large drrectIOn for a Conference hke thIS 
to give. In the first place It raISes the Issue whether the Govenunent 
of IndIa or the Local Governments should draw up and pass theIr Water 
Works and Drainage Clauses Act. I could not accept a resolutIOn 
here that the Government of IndIa should pass an Act for the whole of 
India. 

MR. MADELEY .-Could you put It " that thIS Conference conSiders 
It rughly deSIrable that ... " 

PRESIDENT .-What IS to be gamed by haVIng one Act for the whole 
of IndIa 1 

MR. MADELEY:-The mUUlClpahtles find that they have not the 
power they thought they had. The Madras Government has been m the 
courts over one drainage case and I know Colombo has found they had 
not the power to enforce house connectIOn. At home they have a 
Water Works Clauses Act whICh IS mcorporated in the Acts wruch are 
promoted m ParlIament. 

PRESIDENT :-1 don't thmk there IS the shghtest chance of tills 
bemg accepted by the Local Govenunents. What IS essentIal for you 
IS as far as pOSSible to have unifonn water supply and dramage bye
laws. (Mr. Madeley .-Yes, Sir, we want the powers to make them.) 
You had better leave out the clause about the Dramage and Clauses 
Act,-most provinces have one-and say that model sets of water 
supply and dramage bye-laws should be drawn up. Won't that meet 
you ~ 

DR. TURNER :-1 move that No. 11 be passed as it IS. It seems 
to cover everything. The rugher authonty in the natural course would 
see to things. • 
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lIIAJOR BEADON :-May I move an aml'ndment. 1 was prest'nt 
at the Engmeering Section when this matter came up and 1 had the 
same doubt that has been expressed just now. My braIn was not nimble 
enough to gtasp the POInt at that moment, so 1 have drafted a resolution. 

" That tlus Conference considers that the attention of Local Govern
ments should be invited to the adVIsabihty of framing model bye-laws 
for the consIderatIon of the municipal authorities, especially bye-Iaw$ 
dewbng Wlth buIldings, water supplies and draInage." I think that 
covers the whole point. 

PRESIDENT :-1 put the am~ndment first. . 
MAJOR JUSTICE :-WIiI you excuse me, Sir, I thInk most Local 

Governments have already done so. 
DR. HmsT:-We nught say "introduce or adopt satisfactory 

draInage bye-laws." 
PRESIDENT .-1 tlunk we may put Major Beadon's amendment. 

Why should it not run "that attentIOn should be inVIted to the ad
visabIhty of fraInlIIg model bye-laws." 
. A DELEGATE -If any municipahty fails to take action, a hIgher 
authority should be entItled to compel them to do so. 

MAJOR BEAD9N :-1 thInk we have that power. 
MAJOR JUSTICE :-They have not got the power under the Acts. 

The sections of the Acts should be amended if the bye-laws are to be 
of any serVIce whatever. 

RAI BAHADUR WAZIR SINGH :-Under the Punjab l\funiCIpal Act 
the Local Government have the power. 

DR. TURNER :-1 move that No. 11 be passed as it stands. The 
Resolution was then put to the meeting In the form shown ante and 
camed. 

Resolution No. 12.-Carned as proposed. 
Resolutwn No. 13.-The Hon'ble Mr. GANGA PRASAD VARMA:-

Instead of the words" which are unfit," I would suggest" which have 
been declared unfit by the muniClpal board." 

PRESIDENT :-Would yau accept "by competent authority~" 
Mr VARMA ·-Yes. 
RAI BAHADUR W AZIR SINGH :-1 would suggest, SIr, the word" com

pensation" instead of "value" and "land" insteadof "building." 
The object of this Conference is that In cases where houses are declared 
to be unfit for human habitation and where it is necessary to acqUIre 
them, the comnuttee may not be compelled to pay 15 per cent. In that 
case we can say instead of" buIlding," "land," and instead of "value" 
we can say "compensation." 

PRESIDENT :-You mean that" buildings" are included in " land." 
MR. ORR :-" Land" IS defined in the Acquisition of Land Act. 

Surely you cannot say "land which is unfit for human habItation." 
As ,the resolutIOn is drafted it is, I think, wrong. It reads "com
pensatton for the acquisitlOn of buildmgs which are unfit for human 
habItatIOn, and so on." A godown JS unfit for human habitation, 
but It is not the obJect of this Conference to deprive the owner of a 
godown of compensatIon. It would suit rl we insert "resIdential" 
before the word "buildmgs." 

MAJOR BEADON :-It seems to me that the proposal is to alter 
the prOVISIons of the Land Acquisition Act. 

PRESIDENT .-The object of the Resolution, I understand, IS that 
manr improvements are rendered impossIble owing to the necessity 
of giVIng this large sum as an additional compensation which, in the 
case of Calcutta and Bombay, is not given under special enactment. It 
18 possible there is a dllIerence of opinion about this and I willlirst put 
the general principle to the vote. 

Will those who are in favour of wiping out this 15 per cent. com
pensation for compulsory acquisition in the -case of residential build. 
mgs declared by competent authority to be unfit for human habitation, 
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and thmk it of sufficient importance to make a recommendatIon to ~ov
ernment, hold up their hands. 

The show of hands was in favour of the prmClple 
PRESIDENT '-1 thmk the sense of the Conference is that the prm

ciple is such as It is stated m the resolutIon. We now come to the word
Ing of it. I wIl~ first put Mr. Orr's wordmg to the vote. "that 
compensatIon for the acqUISItIOn of reSIdentIal bUlldmgs, etc." 

MR. WEST :-1 should hke to add after" habItatIOn" and" the 
sites on whIch they stand." 

DR. TURNER :-1 think It would be better to leave the Resolution 
as It stands. Ii we try to define the word " reSIdential," we shall get 
into trouble. Places whIch are not actually reSIdentIal bur1dmgs are 
frequently used for residences. 

PRESIDENT :-Mr. Orr's pomt IS thIs, that you may 'have a 
godown which IS never mtended tb be fit for human habItation, and 
on that ground you will deprive the owner of the 15 per cent. 
compensatIon whIch under the common law he would be entztled to. 
I WIll now put the ResolutIon in this form " That compensatIon for the 
acqUISItIon of reSIdential bUlldmgs which are declared by competent 
authority to be unfit for human habItation, and the sites on which they 
stand, should be hImted to the value awarded WIth no addItion on 
account of compulsory acqUISition." 

The Resolution was carried. 
Resolution H.-THE HON'BLE MR. RAMACHANDRA RAo :-1 propose 

to add: the followmg, " and that the establishments of sallltary engineers 
should be placed on a satzsfactory basis to meet the demands." It seems 
to me that the ResolutIOn, as It IS worded, does not lead to any defimte 
recommendation. Of course it is a fact that the number of sallltary 
engmeers is very inadequate in the provinces, and I thmk it is the 
obJect of thlS Conference to suggest to the Local Governments that the 
establishments of sanitary engmeers should be placed on an adequate 
baslS to meet the demands for the design and executzon of sallltary 
works. 

PRESIDENT :-1 will accept that (repeated the Resolution with the 
amendment suggested) . 

THE HON'BLE MR. RAMACHANDRA RAO :-1 would also suggest the 
addition of the words" and that the Conference recommends that the 
services of sallltary engineers be organised on the lines on which health 
officers have been organised." I may say that the Government of 
India have provided large municipahties with health officers, and I 
would suggest that the servIce of sanitary engineers be organised on the 
same lines. 

PRESIDENT :-1 am not prepared to accept that. It is not for 
this Conference to say whether Local Governments should payor that 
the Government of India should pay. That I cannot allow, as It refers 
to the relations between the Local Governments and the Impenal 
Government. 

The Resolution was then put to the Conference in the form shown 
ante, and carried. 

Resolution IS.-MAJOR CmuSTOl'lIERS said :-1 would suggest that 
in J;>lace of the words .. the results obtamed have already," should 
be mserted: "That the papers read at the Conference have again 
established, etc.", and lower down "in several instances" should 
read "in almost every case." 

PRESIDENT :-We accept that. . . 
The Resolution as amended by MaJor Christophers was then put 

to the meeting and carried. 
Resolution No. 16.-COLONELDoNovAN:-m the sentence" that 

many rice-growinll districts etc.", I would suggest the addition of the 
word .. extensive '1', before the word "rice." 

The Resolution as amended was carried. 
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Resolutitm No. 17.-Carried as proposed. 
Resolutum No. 18.-COLONEL DONOVAN suggested that .. Indian 

workers on malaria." should be substltuted for" all Indian wOlkers;" 
this was eventually changed to " Workers on malaria in Indm. " 

MAJOR CmtISTOPHERS suggested the substltution of "nomeucla-
ture" for "classUication," which was accepted. 

, Resolutum No. 19 -The resolution as shown ante was substItuted 
for that proposed and was carned. 

Resolutum No. 20.-MAJOR GREIG :-1 would hke to pomt out that 
no special papers dealing with beri-ben have been laid before tills Con
ferenct'o In one paper only dealmg with another Bubject was the ques
tion dealt with as a side ISsue. This Conference has not had the ad
vantage therefore of a full presentation of the present posltIOn of the 
beri-beri problem. The Conference III these circumstances should make 
it clear in the resolutIon that It is prepared, in the meantime, to recom
mend that research should be continued on the same lines as those 
which workers all over the world have shown by careful sCIentIfic in
vestigation, to YIeld the most hopeful results in the preventIon of tlus 
disease. The resolutlon as It stands may convey the ImpreSSlOn that 
the Conference doubts the value of this work. I think this would be 
unfortunate, seemg that the Conference has not fully discussed the ques
tion. I am not opposing further research m this questIon ; I am 
strongly in favour of it. 

I have shghtly modllied the resolution. May I read it 1 
" That further mvestigations on the subject of the etiology of beri

beri be carried out. Having regard to the results of recent research 
on this question in drlierent parts of the world, speCIal attentIon be 
devoted to the systematic study of diet III relatlon to thl' causation of 
tIus disease in India." 

PRESIDENT :-The questlon is whether It may not be left out alto
gether. 

The Conference declded to Omlt the resolutIon. 
Resolutum No. 21.-DR. TURNER: -'I think, Su, the resolution is 

more or less covered by the msertion of the word" water" in Resolu
tion No. 11, wruch was passed. 

THE PRESIDENT suggested the omlSSlon of thIS Resolutlon and thlS 
was agreed to. 

Resolutwn No. 22.-DR. NEWELL suggested the addltlon of a 7th 
subject, namely, "Methods of refuse dISposal." Tills was not agreed to. 

MR. BALL HILL suggested the following for the 6th subject on the 
llBt.-" Rate and ratIO of run-ofi to rainfall from large and small catch
ment areas for purposes of (a) water-supply, and (b) sewerage." 
" DhoblS' ghats" was also suggested as an additional subject. This was 
rejected by the Conference, the President adding that no addition should 
be made to the llBt which was drawn up by the Engineering Sectlon 
for their own use, unless the engmeers themselves wished to add to It. 

Resolut~on No. 23.-THE PRESIDENT suggested that this resolution 
should be re-worded: "That there should be a Jomt Secretary for the 
Engineering Section of the Samtary Conference." 

He added that on this occasion they had intended that Mr. West 
should be asked kindly to be the Joint Secretary, but there was some 
misunderstanding. He would say that it was the intention to gIve 
efiect to that recommendation, and he hoped that next time they 
would not have to pass a resolution_ He could however see the import
ance of getting It down on record again, because it might be over. 
looked otherwise. 

MR. MONTGOMERY here expressed a hope that the Joint Secretary 
would not be the Sanitary Engineer of the province in which the Con
ference was held. 

MR. MADELEY explained in connectIon with the previous resolu
tion that the engineers did not wish to restrict themselves to these 
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special subjects, but that they had selected them as the most swtable 
for ru.scuBBIOn m adwtIOn to those willch had been hsted last year. 

The ResolutIOn was put as amended and carried. 
MAJOR BEADON -" In your openmg speech, Su:, you saId that there 

are many mUlliClpal matters of absorbmg mterest which had notillng what
ever to do With the Samtary Conference. I should hke to pomt out 
that out of the 88 delegates who have been sent to this meetmg from 
the proVInces, as apart from those delegates appointed by the Govern
ment of IndIa, no less than 40 are cOlIDected with the actual adnunis
tration of mUllicipahlies, as apart from being medical men and as apart 
from bemg engmeermg experts, and It seems to me that it IS a Pltyto 
waste the opportumty of haVIng so many gentlemen who are mterested 
III mumClpal matters present and not allow matters of general mumClpal 
mterest to be brought before thIS meetmg. In these cu:cumstances I 
think It would be very advisable If the work of thIS Conference could be 
extended so as to include these matters, and I suggest that m additlon 
to the puxely mewcal sectIOn and the puxely engmeermg sectIOn, that a 
thlId sectIOn be formed called a mumClpal sectIOn, and I would suggest 
that thIS sectIOn also have Its own secretary Just as the engmeers got 
theIr own secretary a few moments ago. I hope I shall not be conSI
dered presumptuous If I say that your Department has not only charge 
of samtatIOn but also of all mumclpal matters, as all our mumcipal 
reports come up before you. I would propose the followmg resolu
tion :-

• That m view of the importance which now attaches to the prac
tical acb:mru.stratlon of Inwan CIties, thIS Conference IS of opllllon that 
at futuxe conferences a sub-sectIOn should be formed for the dISCUSSIon 
of such mumClpal matters as may be brought before it, and further 
that a separate secretary be appomted for thIS section.' 

I have been dIScussmg tills matter With a great many gentlemen 
who have come from various parts of Indla and there seems to be a 
general consensus of opurion that we should have such a sectIOn and 
I hope, Su:, that you Will be able to help us lIl, the matter." 

PRESIDENT '-" I don't qwte understand what class of subjects you 
would dlscuss. Anytillng bearmg on sanitatlon has I think been pretty 
thoroughly dIScussed at thIS Conference. My only reason for the obser
vatIon at the begmuing of tills meetmg was that I did not WISh in any 
way to restrict discussion. But I dld thmk It adVISable to restrIct 
resolutions to the samtary side, because If we once get drawn into having 
a discussion on general mumClpal adlumistratIon, I tillnk we shall travel 
very far from the natuxal illnits of a conference of thIS kind. Before 
putting thIS resolution to the vote, I should hke Major Beadon to tell us 
what class of subjects would be dIScussed by thIS muniCIpal section." 

MAJOR BEADON _cc Everything connected With mUllicipal adlnmls
tratlOn, SIr, finance, etc. I should hke to dIScuss the management 
of our taxes, how our taxes, for lnstance, are raISed." 

PRESIDE~"T :-"In other words, you want the Samtary Conference 
to propose a separate MumClpal Conference. You will understand 
that 1 could not allow a Sanitary Conference to pass a resolutIOn 
suggestmg that you should have a conference about mUDlcipal admlll,
istratlon generally." 

CONCLUSION. 

PRESIDENT :-We will now adjourn until 12-30 and then re.assemble 
m the' Lecture Hall to meet Hls Honour the Lleutenant-Governor. 

The Conference re-assembed on the arnvalof His Honour Su: James 
l\leston. Lieutenant-Governor of the United Provinces. 

THE PRESIDENT: 
"Your Honour and Gentle~en.-I am desir.ed by His Excellency 

the Viceroy to convey the follo~ message to this Conference: 'Please 
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convey to the Members of the Samtary Conference Sltting at Lucknow 
my very cordial appreciation of their valuable labours under your 
presidency, and my firm convlction that the mterestmg dtscuSSlons 
that have taken place on so many subjects of material and even vital 
importance to thlS country, by such a distingUlShed body of members, 
WIll ineVltably conduce to the more rapId development of samtary 
SCIence and methods throughout Indla. Please convey to them my 
personal thanks.' 

On behalf of you all I shall convey to Lord Hardinge our respectful 
and SIncere thanks for the interest wluch he has taken In our proceedings 
and for lus gracious and stimulating words. 

Your Honour: we are really grateful to you for coming here to-day. 
We deem it no mean comphment that in the midst of your arduous and 
beneficent labours you should find tIme to gtve us thlS high encourage
ment, and we are glad to have tlus opportunity of thanking you for the 
most generous hospltahty which Lady Meston and yourself have shown 
to us here. Our stay in Lucknow has been made very pleasant to us 
by many kind friends, and I desire, through Your Honour, to convey 
our heartIest thanks to them all. A feature of this Conference has been 
the successful tours of mspection to Hardwar, Benares and Allahabad, 
orgalllSed so completely by Major Harriss and Mr. West who, through
out this Conference, have never spared themselves when our enhghten
ment or convenlence has been concerned. I desire to thank them as 
well as the gentlemen who kmdly acted as gmdes at these three places. 

We have now held three large annual Conference1 covering the 
wide subjects of research and hygiene. Each year, as the hues of pro
gress have become more distmct the Conference has become increaSIngly 
successful. I thmk the very success of this Conference should cause 
us to reflect. It has always been my intention to reconslder the ques
tion of these All-India Conferences alter the third had been held. Our 
resolution on Educational Pohcy was Issued after the holdmg of three 
Conferences, and I hope that as a result of our third Samtary Conference, 
we shall very soon issue a general statement of general samtary policy. 
Once this has been accomphshed, it is open to questlOn whether we should 
not meet at longer mtervals. I propose to address Local Governments 
on the subject. At present I am disposed to tlunk that while we should 
hold annual Conferences in research, It will be sufficient to hold biennial 
or even trienmal Conferences in hygiene. 

In conclusion may I thank Your Honour once more for your kind
ness to us, and you, gentlemen, for the zeal and helpfulness wluch you 
have dJsplayed. We have had a heavy programme. We could not 
have got through it without the strenuous and able assistance of Captam 
Needham, our Secretary, and Captain Norman Wlute. I tlunk that 
few of you reahse how grea,t a strain thlB Conference has been on them. 
It has been successful, and I think that I may muly claim that we leave 
this beautiful and kind city WIth an appreciable addltion to our knowledge 
and WIth mcreased hopefulness for the future." 

IIIs HONOUR THE LIEUTENANT-GOVE.RNOR: 
"Sir Harcourt Butler, Gentlemen.-It requires considerable temer

ity on t~e part of the mere layman to address so large and distinguished 
an audience of experts; but I have acceded with partIcular pleasure 
to the most kmd mVltatIon of your President to attend here to-day, 
an~ to t.empt fate by saying a few words as an amateur cSn subjects 
which WIth many of you have been your life study. I do so, as I have 
said, with particular pleasure, not only because your Presiden~ is an 
old and valued friend of mine, but because the few remarks with which 
I shall: trouble you represent thoughts which have been very forCIbly 
borne m upon me since your Conference began its sittings in Lucknow. 
I~ the first place then, gentlemen, although late in the day, yet you 
will reahze. that I had no earlier opportunity of welcoming you, !'~ I do 
most heartily welcome you, to the Capital of Oudh, one of the mties of 
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which we denizens' of the United Provmces consider ourselves to be 
Justly proud. I regard 1t as an unusually auspic10us omen that you 
are met here under the pres1dency of SIT Harcourt Butler, who dId so 
much m his earlier days for the modern beautrlicatIOn of Lucknow, and 
in the bmldmg of a noble InstItutIOn wruch owes Its existence m so 
large a measure to his enthusIasm and foresIght. I assure you, Sir 
Harcourt and gentlemen, that 1t has been a very real pleasure to my 
wife and myself, and to all of us m Lucknow, to do what httle we 
have done to enhance the pleasure of your short stay among us. In 
the second place, I should hke to tell you how much we apprec1ate the 
presence of your Conference here in its effect on the actIVIty of our 
provmcial intelligence. ThlXdly, I make bold to put before you for 
your sympathy, co-operation and counsel, some of the problems 
which affect a Local Government in your partIcular hues of work. 
These last two points I hope you will permIt me to develop in a very few 
words and Without any attempt at technical or professIOnal language. 

Gentlemen of the Conference, those of us who are interested In any 
phase of the great sanItary problems of thIs provmce have derived 
stimulus and encouragement from your VISit. The knowledge that so 
many mmds are busy on these probleIns comes to some of us as a 
pleasant surprise. It dispels the feeling of isolation wruch often obsesses 
men who have to work at technical questions away from the actIve centres 
of thought and research. Your Confel'ence creates an atmosphere which 
breeds enthusiasm. People hear you and see you at close range. They 
read your proceedings in the 10Clai press and talk about them; whIle they 
dIscuss you and your work, gleams come of new SOlUtIOns for old pro
bleIns; and much that formerly seemed impractIcable and hardly 
worth considering SaIls mto the honzon of the pOSSIble and the expe
dIent. From these ten. days of your sojourn here I antICIpate not only 
critIcism which Will be helpful to us, but the stIrnng of new speculation 
and practIcal interest in our local samtary affaITs. You WIll help us by 
subtle psychological influences whICh find no place m your agenda paper. 

ThIS leads me to touch on some of the concrete dIfficultIes which 
face a Local Government from day to day, and on which a Local Govern
ment looks to you, the experts, for help and guidance. Take plague, the 
most Imminent of all our present troubles. From the purely adminIs
trative point of VIew we have come to confine ourselves almost entirely 
to a few very simple methods of handlmg 1t. We send travellmg dIs
pensaries mto the most affucted d18triCts: and here I pause to acknow
lcdge the zeal and enthusiasm With which our Inspector-General, Col. 
ManIfold, has developed hIs happy Idea of pnngmg medIcal relief to the 
doors of the villagers through these peripatetIC dIspensanes. Apart 
from that, all that we can do, in a general way, 18 to encourage inocula
tIon and evacuation. Personally I feel that, m the absence of a Wide
spread and popular system of prophylaXlS, we can do nothmg better 
than help the people In small ways to overcome the d18comforts and 
loss WhICh they suffer In movmg out of infected homes. It is clear, how
ever, that we cannot leave the matter permanently at thIs stage. We 
WaIt for you and your colleagues In research elsewhere to dIscover an 
effective preventIve of trus hornble scourge; and we shall be ready to 
place the whole of our adminIstratIve machmery at your dlSposal for 
the purpose when the time comes. I 

For some of our other great problelUS you have already given us 
remedies which It is for us to enforce. The hOUSIng question and the 
treatment of congested areas where disease festers in our large towns, 
the supply of pure milk, the campaign against malaria, these and many 
other questions of vital importa.nce have been keenly discussed by you 
In the last few days. We know your views and accept them, and we 
admit that it is for us to carry them Into practIce. But here also we 
want your help. We have In all such forward movements a dead 
weight against us of ignorant &Tersion to change, of ancient usage, of 
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SOCIal suscep1::Jbilities. To undellnmc and lIlove tlus lIlouutain 18 the 
task of t~e ~verlll\lent, but we ask you to share it. You can gIve 
powerful aId m creatID;g an elilightened pubhc feelmg on such questIons. 
From y~ur laboratones you can issue warnings and demon.~trations 
wIDch will strr the apathetIc and convince the scoffer. Popular 
lectures, lantern slides, readable leaflets, appeals to the boys at our 
schools and . colleges-all these would help us immensely in batthug 
WIth prejudice and, believe me, they would not in the end be a 
waste of your tlIDe. 

And now, gentlemen, while I ask for your help, r would also ask for 
your forbearance with those of us who have to carry on t1i.e executIve 
goverlll\lent of this country. I can welllIDagine how cordial would be 
your acceptance of that famous phrase of Mr. Disraeh's when, as It has 
been sald, by altering one letter ill a quotation from the Vulgate, he 
exclaimed 'Samtas samtatum, omnia sanitas.' Holdmg that faith, 
you must often fret against the hesitancy of a Government which used 
to regard samtatlOn as the CInderella of its departments. I say we 
used to do It, because r do not think that this reproach is any longer 
true. Werrequently grumble when you press us along the hue of sani
tary reform, we sometlmes speak about your ideas as fads, we 
often say that we have no tIme to help you, and we always say that we 
have no money. Smce, however, Sir Harcourt Butler took over his 
portfoho, the dry bones, both of administration and finance, have begun 
to move. Great' advance$ have been made, and the way is bemg paved 
for litlll more remarkable progress. Even so I fear you will often find 
the movement of the executlve goverlll\lent far slower than you would 
WIsh; but again I would ask you to bear with us If our response to your 
enthusiasms IS sometimes dIsappointlng. I was very much struck 
by a passage ill a wonderful book wluch most of you have probably 
read. The author is descnbing a typical village in Upper India, Situated 
in the middle pf a vast plain of sun-baked clay. From the nature of their 
homes he passes to the patIent fatahstIc temperament of the people and 
says :-' The stages between being gathered out of the clay and being 
gathered into it are so little distlnguishable that birth and death and 
toil and sleep and resignation are part of the same slow-moving dream 
in whICh drfferent states merge indifferently.' This passage seems 
to me to give a VIvid description of the great masses among whom we 
have to preach the gospel of what is by far the most important side 
of all your work, I mean the importance of rural samtatIon. In face 
of this temperament as the hentage of centuries, and in face of the 
complex social sentiments which compose the life of the people, .the 
adrlll\listrator is bound to pause before he embarks on schemes which, 
admirable though they may be in themselves, may happen to arouse a 
bewildered hostllity ill the mmds of the people. Sanitary measures ~ve 
an economic and a political aspect; and if these aspects a.re sometunes, 
espeCIally ill our present period of transitIon, more prominently in the 
thoughts of the adminIstrator than the purely hYgIenic side of the q~es. 
tion, I am certain that you will not WIthhold your sympathy from ~. 

Still, we are all engaged in the same work, the adva.ncement of India 
in its varied ill'terests, and I am confident that, in the years to come, 
adrnmistrator and scientist, civil servant and sanitarian, will move to
gether, in mutual understanding and forbearance, towards the distant 
goal. ' 

Gentlemen, once more I thank you for letting me come here to-day 
and for all the good work which you are doing." 

THE PRESIDENT :-" On behalf of you all, before we go to be photo
graphed, I should hke to thank His Honour for his most kind and 
encouragmg address. We all recognise the difficulties in carrying. out 
practical schemes, but we all feel confident that in the Umted ~orVlllces 
those difficulties will be, as far as possible, overcome by Srr James 
Meston and the able officers who are working under him. Onee more, 
I IIho~ like to express our deep obligation." 
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Nos. 88~-908. 

GOVERNMENT OF INDIA. 

DEPA.RTMENT OF EDUCA'rI9N: 

- SANITARY • 

. 
Simla, the 28rd Mo!/1914. 

RESOLUTION. 

The modern history of scientifio sanitation in 'India may be said t<l date 
~. to cal from the end of the last century. 'Pre-

,s n summOl'Y· viously there had indeed ):Jeen periods of' 
useful spade work and spasms of general sanitary activity. A Royal Commis. 
sion, appointed in 1859 and reporting in 1863, recommended the forD'lJltion 
of commissions of public health in the prestdenoies of Madras, Bombay anQ 
Bengal, with a view to the diminution of 'siokness in the army, and the 
improvement of the health of the general populabon. These co~missions 
were appointed but were_soon replaced in each presidency by a sanitary commis
sioner with an assistant. Sanitary inspectors general, afterwards called sanitary 
commlBsioncl's, wt1re appointed ill. other provinces j and the sanitary and vaccina
tion staffs were graduall:v amalgamated. In 1888, Lord Dufferin's Government 
issued a resolution, drawing the attention of local bodies and village u!lions to 
their duties in the matter of sanitatlOn; and sanitary boards were formed in 
every province. But comparatively little success attended these" efforts 
except in the larger towns On the one slde, sanitary measures ana systems of 
western countries were applied to India witho'Q.t due regard to the fundamental 
differences flf western and eastern civilisations and of the oonditions of hfe in 
tropical and tenrperate .,climates' on the other &ide, the people were 'Q.Dprepared 
for reform or any kinq of change. 

2. The ravages and horrors of plague and the _ discoveries resulting from 
medical research mad-e some rel!f impression on the educated community in 
India j and a. demand gradually arose for sanitary surroundings and preventive 
measures, SUQb as had not been known before. Individuals left their insanitary 
quarters for cleaner !!nd hea,J.thier localities and in increaslDg numbers men 
lJegan to realise the dangers to which they were exposed from existing condi
tions, and to appreciate the economIO value of healtli and the wastefulness of 
sickness and premature death. Dislike of action "l'l'as, however, for long 
persistent even a~ng the educate,d. So far as the uneducated masses were 
concerned their apathy, fatalism and resentment of interference constituted a. 
formidable obstacle to all sanitary progress. 

S. The governments in IndIa have moved more rapidly of late. In 1898, 
the Government of India issued an important statement of policy. In 1908, 
imperial grants amounting to Rs. 30,00,000 (£200,000)- a year were made tG 
local Governments. A new department of the Government of India was created 
in 1910 in order to relieve the Home Department of education, sanitation and 
Bome other branches of the administration. In addition to sanitary conferences 

• held by local Governments, three all-India. 
B .... ' actIVIty. sanit.ary conferences have been convened 

at Bombay, Madras and Lucknow, res
pectively, over whioh the Hon'ble Sir Harcourt Butler presided as Member of 
the Governor-General's Counoil in oharge of the department concerned. 
These conferenoes were attended by non-offioials as well as officials, by_ 
laymen as well as professional sanitaria.ns. .Again, the lndian Research 
F'Q.Dd Association has been founded to further the prosecution of research. 
and the propagation of knowledge and experimental measures generally 
in connection with the causation. mode of spread and prevention of 
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communicable diseases. To this fund the Government of India make an 
annually recurring grant of 5 lakhs of rupees (£33.333). M.oreover. sfncs 
the oonstitution of the new -department of the Government of India, 
imperial grants. have been made to local Governments and A.dministrations 
to the amount of Rs 4,61,47,000 (£3.076.466), of which Rs. 55,23,OO() 
(£368,200) are recurring. and Rs 4,06.~.000 (£2,708.266) non·recumng. 
In addition, grants amounting to Rs. 82'33 lakhs (£548,866) a year have been 
made to distriot boards in oertain provinces, a substantial portion of w blch will, it 
is hoped, be expended on ru~al sanitation. These grants have rend'ered prao
tioable the exeoution of schemes whloh a few years ago seemed beyond the 
limits of finanoial possibility; and there cau be little doubt that the lIlovement 

. for sanitary reform is now well estabhs~ed and progressive throughout the 
oo~ntry. 

4. There has thus been progress although the rate has hitherto been
slow. In the land of the ox· cart one must not expeot tbe pace of the motor 
~r. TheJruly remarkable imptovements effected of late years in the health of 
tbe army in India, in the case of Indian no less than British troops, ·oannot be 
expected in oonnection with the civIl population. In the cllse of the army, the 
problem is concerned, mamly with well nourished adults, all of whom are 
selected lives, living in sanitary surroundings, under milItary discipline. More
over, so soon as a soldier becomes unfit for active service, he leaves the army 
and forms part of the civil population. In the case of the_oivil populatioD, the 
conditions of the problem are yery different, and sanitary reform has still 

C&rdlBal pnnclples. to grope its way through a labyrinth of 
difficulties. In order to be successful it 

must conform to three cardinal principles:-
(1) it must rest on a knowledge of the people, their conditions of life. 

their prejudioes, social customs and habits, their surroundings 
and financial means; and it must secure their co.operation; 

(2) it must recognise the diversity of local conditions in a country 
• which includes numerous communities,. castes and creeds and 

which exhiblts almost every variety of olimate, temperature, 
humidity: and level of sub.sOlI water, from the deltas of Bengal 
with their steamy atmosphere and- dense lush veget4tion to the 
burnt brown hills of the north·west frontier; . 

(3) its introduction must be preceded by preliminary local surveys, 
inquiry, or experiment. 

5. A.s a result of tlie Plague Oommission's Report Lord OUTZon's Government 
SaDltar or a.!satlo,. took up wi~ vigour the reorganisation 

'I g of the sanItary department. Research 
institutes were started and an appointment of Sanitary. Oommissioner with 
the Government of India. was created. The funotions of this officer were 
to advise the Go\,ernment of India upon sanitary and baoteriological ques
tions, to settle with local Governments. the principles on whioh an advanoe 
should be made and to organise and direct researoh ~roughout Itldia.. 
The arrangement waS not oompletely successful. .Among the disadvantages, 
the separation of researoh from clinical work deterred men from entering the 
department, and the office work in connection with research prevented the 
Sanitary Oommissioner from undertaking wide and constant touring. The 
organisation was aocordingly modified in 1912. The Sanitary Commissioner 

BJtlBU' noon mid noon. \ 
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.., ... ,ose' .t .. 'Il"00 
188S-1B8t .. . - ..... 15"11 ...... , .. 110 
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l895-1891t - - .., .. 171' aotO 11'" 
190CM9Ot .. - ..... '8'" "'.,., ....... 
I .... ' ... - . _ . 
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- is now the independent adviser to the Government of India in all technical and. 
sanitary matters, but all questions of personnel as well as the administration 
.of the bacte~iolegical department and research generally have bl!en placed under 
the control of the Director-General, Indian Medical Service, with .the Sanitary 
Commissioner as his staff officer. 

6. The ~nctioned strength of the-superior sanitary organisation in India. 
-now ~:-

-

(a) A Sanitary Commissioner with the. Government of India. , 
(b) A bacteriological department comprising-

(i) thirteen laboratory appointments distributed as follows:-
Central Research Institute 1 Duector and S..A.ssistants. 
Bombay BactedoTogicai Laboratory 1 DIrector and 2 AsSistantS: 

King Institute of Prevenuve MediCine, 
Madras • 

Pasteur Institute, Kasa uli \ • 

Pasteur Institute, Coonoor . 
1 Director and 1 AsSistant. 

1. Director and 1 ASSistant. 

J. Director and 1 ASSistant. 

(U) fifteen new appointments recently sanctioned for the prosecution 
of research work ~nd direct investigation in the field. 

(0) The following establishments under local Governments:-

HULTS: 0I1FI0' •• (a) w/ 
SA.NlrARY ESGINEBUS. 

Sambry Deputy Sani· I Deputy or ProVInce. CommlB- taryCom" -
Blouera ....... DllS8loners. I.t .1 •••• 2ndo! ... Sanitary AsmtlUlt 

Engmeers. Santtary 
EoglDee1'8. 

Mad ... ... .. . 1, S 12 19 1 6(b) 

Bombay (0) ... 1 6 4- 9 1 ... , . 
Bengal ... ... 1 6 (d) 6 17 1 II 

United Provine .. ." 1 4 II 17 1 S 

Punjab ... ... 1 2 II G 1 1 
-

Burma ... ... 1 2 4 16 1 2(0) 

Bihar aDd Om •• ... 1 S 2 8 1 2(1) 

<lent,.1 Provin ... ... 1 . ... 2 1 on 

.l ••• m ... ... 1(g) -1 ... ... 1(.) ... . 
liIorth·We.t Fronber 1(g) 1 1 l(A) ... . .. . PrO'<lnce • 

Delh, .... ... 1(.) ... SU) ... 1 .. . 
---------------------

Total ... 11 26 4G 94 10 16 

In their resolution, dated the 23rd May 1912, the Government of India. 
prOVided for a large increase in the number of deputy sanitary commissioners 

(a) Appointment. of health .fficer ,n pre •• dency towns and SlIDla are Dot mcluded. 
(6) F.v. of Ib_ are temporary appomtment. 
(oj In add.tion to the officer. shown in till •• tatement, the D.rector, VacolDe InlMuto, nelgaum, i. also 

a aanltary officer. 
(eI) There 11 also a temporary apPolDtment. 
(e) Temporary. 
(I J On. of th_ Ia temporary. 
(9) Th. admln •• tratlv. Head of tho med.cal department i. aIoo the Samtary Commissioner. 

H
) Th.ro ara also fonr 8rd·ola .. health offi .... in the province. 

.) The SIUl.tary Commlil.onar with the Government of IndIa is also Sanitary Commis.ioner, Delhi. 
~ Two of th ... are temporary. 



and for the appointment of health omcers (of the first-class for larger munioir.lI.l. 
ities and of the second-class for the smaller towns) on the lines of detailed 
proposals receivea from local Governments_ Twelve additional appointments of 
deputy sanilary commissioner, thirty. five appointments of health officer of the 
:first-class and a large addition to the number of second-class health omcers were 
sanctioned in 1912 and 1913, the entire cost of the additional deputy sanitary 
commissioners on the basis of the scale of pay fi~ed for Indians and half the 
cost of the health officers being"JI\et by imperial grants. The Government of 
India alsoadvised loca.l Governments to take powers, where these did not exist, 
to require a muniCipality to appoint a health officer and to vet~ the 
appointment of an unfi~ person. Such . powers already exist in the Bombay 
presidency, ana ha'l"e recently been taken by legislation in Benga.1. Simultane
(lusly, the Government of Indll~ recotn1pended the.}y.stem in force in Madra,s 
whereby every municipality is required to em\lloy one or more trained sanitary 
inspectors4n proportion to population. Silnltary inspectors are now being 
employed in large numbers in towns. In addition, ..the civil surgeon in every 
district is the sanitary adviser of the looa1 authorities and in most provinces . 
controls the vaccination staft'. 'Xhe provision of an increased staff of sanitary 
engineers is engaging urgent attentIon. . \ 

. The Government of India atta.ch great importance to the organisation of 
voluntary agencies and have reoently made a. grant of Es. 20,000 (£l,333'-a 
sum equivalent to that given by the Bombay Government-to the Bombay 
sanitary association, which was fOllnded in 1903, and now has correspondlDg 
branches in several d.tricts and native states. • 

7. The policy of the Government of India is to keep'the control of researoh 
under itself, but to decentralise other branches of sanitation. The creation of 
an imperial department is no departure from that pQlicy, and the large imperial 
grants already mentioned have been made withoull any interference with 
provincial Governments. While the general direction of a policy' of publio 
health must remain with the central Government, all detailed control.and execu· 
tive aotion are, and will be, left to local Governments. The Sanitary Com. 
missioner with the Government of India is a. _touring officer empowered to 
consult lind confer informally with local Governments and their officers upon 
matters connected with sanitation. He is not permitted to encroach upon the 
authority of local Governments over the officers under their control. 

S. The position of provincial sanitary commissioners towards the admi
nistrative heads of the medical department varies somewhat in different pro· 
vinces. The -Government of India do not wish to interfere with the arrange-' 
ments which local Governments may consider best suited to local conditions, 
but they desire to insist on the importance of defining the functions of the two 
omcers and securing to the sa.nitary commissioner the positIOn of respon
sible technical adviser to the local Government in all matters affecting pubIia 
health. 

9. In every,provinoe, sanitary boards have been composed w;ith varying 
powers, some being merely advisory, others having authority to sanction schemes 
and allot funds. These boards are composed of officers belonging to the medi
cal, sanitary, engineering and other branches of the Civil services with the 
addition of non-officials. The Government of India view with' favour and con
fidence the devolution of financial authority and responsibility to these boards, 
and they commend to local Governments the appointment of a permanent 
sa.laried secretary to the board where this has not been done. They believe 
that such an appointment, wherever-made, has resulted in an in~rease cf 
efficiency. 

10. Arrangements for training the superior sanitary staff are now engaging 
the attention of the Government of India. The chief difficulty at present 
is to provide courses in practical hygiene and in the study of the bacteriology and 
etiology of tropical diseases. It is hoped in the near fnture to make II.nange. 

T of t.l!. ments in India for the former and to 
ra'.'Dg • utilise the schools of tropical :medicine 

at Calcutta and elsewhere for the latter. MeanwhUe, a British diploma in . 
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"public health is, required from candidates for t'he 'Post of deputy sanitary com. 
mIssioners and health officers of the first-class. The ptoblems of public 
health ill. Indja are vitally complIcated by the fact thal! bIting mseeta are a 
prominent factor In the dissemmation of disease, and it is obvIously desirable to ' 
prbvide in ;rl}dia, as soon as possible, a compl~te cOJ.1Xse ~ .training for sanitary 
officers. • . ~ 

Training c!asse~ ,for Aanitary, ,inspectors are ~_ow held, in ali tAe,. more 
important proVInces. . - • ._ 

.. ., "'. I 
.11 . .A: substantial beiinning)las thus been made iQr the development Qf a. 

department of public health and.Indians hlj.ve ~een fpeely-enhstl)d for it. The 
posts of dpputy sanitary commissioner and health officer are' now open. to 
Indians. Nine deputf"f~itary! eom.missioners out.. of .26 l\.I).d the majorit;y of 
health .qfficers are Il',!dians .... 1h~110w bacw.riolo,gical' ciepartment c<?Bsistmg oC 
28 officers is .Iso open to duly 'luaI'ified Indians. .' ,. , 

As h~~ItJ!. officers and sanitarf engineers gradu'alfy relIeve' d~puty 'sanitaiy 
commissIoners of .much of t"e. drudgery of mspectlOn and toutine work~ It ,-is, 
hOped that the latter wi1l)l~ set free to deal with epidemics and communicable 
disellsell from a higher planlt,:and to consider issues of public health wider than 
those which they are. able to revieW' to-day. It is, th'erefore. important to 
provide in advance free interchllnge between' them, the labotatory workers and 
th~se ca:.;rying qut practical resE\llfbh in the field. 

12. Research is slowly lifting the veil which hides the secrets of diseas; and 
. mortality and opening up fields of inquiry 

Researcb. scarcely thought of a generation ago. 
. The discovery by Sir Ronald Ross of the 

part: played by the mosqui!-e·in tlie communication of malaria and the appoint;
ment of tb.e Plague C"ommission in 1898 are landmarks in the history of IndiaD. 
Sanitation, In 1902, a research instltute was found.ed at Guiody in Madras, 
named the King Institute after Lieutenant·Colonel King, C.I.E., I.M.S., in view 
of his devoted efforts in the cause of sanitation in that presidency In 1905, 
Lord Curzon'li.Government summed up the position and the policy of the 
Government, of India in regard to the establishment of laboratories for 
the study of problems of publio health in India. The functions of the 
central laboratory were origmal research, the preparation of curative sera 
and ibe training of scientific workers. The functions 0' ·the provinoial 
laboratories were diagnosis and special research' connected wlth local 
cOIl,ditions. This policy has been steadily developed. The Central Research 
Institute has been established at Kasauli The Plague Researoh Laboratory 
at Parel has been extended and re-equipped and is now the bacteriological 
laboratory for the Bompay presidency j and a proposal is under- considera
tion to attach to it a school of tropical medIcine. A research la'boratory 
and school of tropical medicine are under construction at Calcutta. Pasteur 
institutes exist at Kasauli and Coonoor. A third is about to be established 
in Burma, and it is under disoussion to establish others ilJ Assam (where it 
will be combined with a research laboratory) and Bombay. ' 

. Besides'the routine work connected with the bacteriological diagnosis
of disease, anti·rabio treatment, the manufacture of various vaccines and 
sera and general research, these laboratories at different times have been the 
1le~tres-of many special investigations, notable amongst which are those on 

. plague and enteric fever. It is hoped that before long each province in India 
WIll have_ a laboratory fully equipped for research. 

13. The foundation of the Indian Research Fund Association in 1911 has 
marked an important era in sanitary progress. The control and management 

'. • , of the association are vested in a govern-
!DII."'. n ....... h lIu.d ..... '.110.. ing body, the president of which is the 

Member in charge of the Education Department of the Government of India. 
The governing body is assisted by a .. scientific advisory board" of which not less 
than three members have seats on the governing body. They examine all proposals 
for work in connection with the soientific obJects of the association and report 

'.all to their importance and feasibility. The members of this board are a.ppointed . 
(OaDB 
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for one year, but are.e1i~ble lot re.eiection, and they have power to add to their 
number. The present- members are the Director-General, Indian" Medioal 
ServIce, the 'Sanitary Commissioner with the Government Qf India, tile 

. Director of the Central Researoh Itlstitute at Ka.sauli, the Officer in charge of 
the CdntraJ Mal~ Bureau and the Assistant Director.General, Indian 
Medical Servfcil {Sanitary): llir Ronalli-Ross has, been eleeted'ai honorarl 
~9ns~lting member.,. The·Dtembershlp Of the Indian-llesearch Fund Assooiation 
18 open to non·oflimalii Every donor of RRNi~OO is entitled to beoome a perma. 
:f!eut Ill~mber, ,while e;'errlil~b.scribiil' of Rlt, 100 per annum' can be a temporary 
member. Members of :Jhe association are .entitle«U,o·attend and .take par, 
in the ann1]al generahneeting pf t1.w aS90ciat.io'tl1md to receive' oopies of the 
reports and other -PLlblioations issued -frl>m time to time by the associatfon. 

, Although, so fa!,. the funa has been :finance!l solely-::bJ the Government of 
India, it is boped thAt intima Indian philanthropi~s...will cQntribute towards the 
"ElxpaD!'ion of _the assoei.aP7u by- foundin~' Chairs of research, <by. ftiiahoing 
ex,pe1'!lDJlntal ~seatch m,r:asilres and other~lse. , 
: "" 14. The association has heEl'll active and oan alr,eady point to" some-acbie_teO'.t'lmt. 
Out o~ lln income of Re. 15 lakhs (£100,000) rooei'yed.since its' incorporMion and 
up to the end of 1913.14., an expenditure of over &o."14lakhs (£93,333) hasj>oen 
s~otioned. 10.1911. MajoroS. P. James, I M.S., was deputed to ~tudtyel1o\y fever 
in its endemic area. and to draw up proposals fot protecting'India .agains" the. 
introduction of the disease. Those pl'oposabJ are still under considmatiDn. In 
the ~eanwhile, stegomyia surveys have been carried out in CU1outta, Bombay, 
Madras, Karachi and Rangoon and other seaports Anti·r:nala.ria schemes based 
on preliminary surveys have been carried out1l.t a cost of Rs. 6,02,OO() 
(£40,133). Investigations are at prescnt in'" progress into the problems cOn: 
Noted with the prevalence of cholera, kala·azar, dysentery, lepl'osy and 'goitre,' 
as well as inquiries into tne pharmacology of cino~~na. derivatives, the use of 
hydrocyanic acid gas as a pulicide and the fixation of chemical standards of 
purity for milk and mi.lk products. Other investigatiolls are unde'!' consider~ 
tion regarding bacteriological standards of purity for water-supplies, the different 
anti·cholera vaccines and sera, the Dlethods of water filtratlOu and silt removal 
best suited to Indian conditions, and the etiology of diabetes and the fevel'l!J 
of short duration, These WIll be started 80 soon as more trained research 
workers are avaIlable. It is hoped also to carry "Out, during the next non
epidemic season, an experiment in plague prevention on a large scale on the' 
lines indicafecf.ih paragraph 22. 

15. Besides financing the in'festigations oonduqted hy its own stall, tlie: 
association gives grants.in-aid to outside research on approved lines, .. '£h~ 
co· operation of other workers has been sought, and every encolll'llgement 
has been given to them. Grants for researoh have been made, for iDlitance, to. 
l'rofessor MacMahon, Dr. Hossack and Mr. Howlett. 'The services of Indians ' 
have also been enlisted. Dr. Korke is eugaged in an important investigation 
into kala-azar, while Mr. Awati, a medical entomologist, is employed under 
the association. The Government of India cordially approve the policy ot 
encouraging private enterprise in the cause of research,. • _ 

16. The assooiation has also started a journal for the publicaJion of medi. 
ca.lresearch work done in India-the II Indian Journal of Medioa1 :ttes~rch!'
'Published quarterly. The favourable reception which has been accordeli to the 
first three numbers is evidence of the inoreased interest that is being taken 
in sa,nitary sClenc6 in India. to·day. -

17. :rhe investigati~n8 enumerated above represent the work direetly uIld!:r' 
the supervision of the Government of India. 'Fhe local Go!ernmc?ts also ~e 
fully 0.111'& to the importance of research, and 1U seven proVInces nV'e !,peClal. 
officers are at-present enaaged in investigating the oauses underlying th6 1008.1-
prevalence of malaria and devising suitable scbemes for the mitigation of that 
disease. 

lB. Itremains tocpnsiderthe-resulta of resea.rch as applied to "the' oiliet' 
_ tropical diseases, always rememb-eringthat 

Hola.... they are hable to revision or 'modljica-' 
tion ip. the ligbt of further investigation and discoveries. The m08~ import.· 
ant tiopical disease is malaria. After allowa.nce has been made for the:. 
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'tendeilcy to attribute to fever' deaths from: other oeta\;es, malaria ,stands out 
as universaily pre,valent in India.and' in many tracts is" a. s!lour~e.Jar greater 
than: either nJpgue 01' 'choleta'-- It maims M weH a~ "'kills aiid caus.os more" 
sickness, misery and death t.M.n. 1i.ny other· single dise!Js~, Measures f6r the 
prevention 1lJ·malaria aim at breaking the cy:cl~ of infection in ;two _ ways, 
(1%) by-attacks, bn the parasites iIl'~a~' al[d .fb) by £he destraction. , of
mosquitoj!s., Tn the- former ';class belong the dlffEltlmt ~ys.tenis of q~inmlt 
prophylaxis and treatment; and- rt; tlte lat~er, all thPse l'lIea!1.1fl'e~ which aim • at 

-abolllJhing mosquito ~eedlng grounEt.r, - Hoth mlf;hods have ~en succe~sful.' in 
other codlitrie~.a.nd bOtlNII!ve been irled extensivelY ill..Inlha.· T~e following 
prQpositions rep~esent the exp~iedc~ gained. up.to date;..:.J 

(1). The conchtio\is and ~ai1ses -'TlIlderlying. t}le '1>rhaiefioo. of, lDll,.laria 
vary greatl,. i!! different places, and no \llle !lnti-inalarial lDellsure 
is su'itable.for all." -_. 

~ Q,uinb both as a prophylactic and cuiativ£f agent 111 of ,'great 
. value to the i,udividual. Its powers of saving life, alleviatin~ 

sicknes~ and.d .. ettroJ:ing sources of in~ection cannot he over-est! .. 
· mated.' There shou1d be, no relaxatIon In the effprls to educa,te 
l!h& p'eople in the use of the drug; ana its sale by shop. keepers J.ll 
.ruraTareas migh~ w.~ll be. ~ncouraged. '. • 

~~) 'Th'"regular administration of qu'inine to children in" schools dttring 
r .thl:malarial season.:-1.s a practl(181 measure of easy aPI!lication and 

of proved utilny;; :il;.is valuable ,alike for its immediate good 
effects on the heaItI'l' of the scholars an4 as a means of spreading 
-!,nowledge.~f. the lISe of quinine. 

H) In an~ cOlDD11.fnity under control quinine prophylaxis properly 
.. carrIed out is a valuable weapon in the fight against malaria; 

• .ill. India ~Vl'h its free population, the ignorance and apathy of 
'the masses, their prejudice against the drug, their objection to 
medicine when not actually suffering from illness, and the fact 
that it must be continued over 'an indefinite number of years, 
gredtly limit the value of quinine l>rophylaxis .. 

(Ii) In anti-Iarva.l operations it is not necessary to abolish all breeding 
grounds of mosquitoes, even of known carriers .oflrl!i.larial iniec

, tion: a marked amehoration in health cQndltions will.ensue if 
the chief breeding grounds of the malaria.-carrying mosquitoes 
are cleared. 

(6) Malaria surveys have brought to light important and unexpected 
facts regarding the causatIOn of malaria in partioular localities. 
For instance, tbe enqUiries of MaJor Liston ana Dr. Bentley 
in Bomhay dislllosed the fact that malaria did not arise frbm the 
swampy surroundings of the city and that the malaria-carrying-

· mosquito was N. ,tephensl which bred iIi the numeroWi wells 
·attaohed to private houses. Again, Major ChrMophers has 

· demonstrated that malaria in the Andamans is due to a species 
of mosquito JI.. ludlowi which breeds in the brackish water 
of the creeks and that the mosqUitoes mfesting the rice-fields 
in. the neighbourhood are innocuous. 

(7) Notwithstanding the initial expense, those' anti-malarial measures
should be chosen which will act automatiCll>lly, be independent 
of outside help and permanent in their effects:- those- which 
require regular repetition, constant attention or active .co-opera
tion on the part of the people, are, under present cpn(litions, 

~ seldom durably effectIve, 

tS) The treatment of permanent colleotions of water is important whe
ther it be effected by (II) water tidiness, through sloping or' 
banks and olearing of weeds, or (b) stooking with fish of proved. 
,utility as mosquito destroyers, or by both methods. 



s 
19. The Government of India have arranged classes for 'instruction in 

practica.l malaria work twice a year. - 'fha..course is so plannea that each 
lIIember of the class takes.an actual part &.. the preparation of a malaria 
survey which will ev.entually be the basis of a practical scheme of malaria 
prevention. Already t65 lQ;edical officers in civil and mllit.ary employ have 
passed through tM classes. It"is ho.pe<t before long to spread a large number of 
trained and actiye :workers over the whole ~ I,!ldia.. • 

The Lucknow Sanitary Confer!Jnce;recommended that a ma,lanoloO'ist and 
engineer should'be deputed 1If> Italy to study the. methods of .. colmate II and' 
.. bonificaziene " under' the auspices of the·Ind,i,\loll.Researoh Fund Association, 
and it is h!>ped to arrange Jor their deputation. The effect of silt deposit on 
the malarial conditions of deltaic areas iJlo India is~lso receiving attention'; 

,and interesting mperiments are being conducted by the Government of Bengal 
at Berhampu~ -.ExperIments in.clearing jungle and undergrowth wm shortly 
be undertaken. • 

20. The Plague Research Commission, which was con~tuted in 19017 and 
• is still continuing its investiiationl!" has 

.Plague. thrown Wlolr ltgJit OIj. the etiology and ~pi· 
demiology of the disea~e .• The chief conolusions tbat have been WlIlched so far 

• may be summarised as follows :- . 
(1) In India. where the pne~monio form of the diseftat ~ relatively 

rare, plague is essentially a disease of rats commllnicab1e··to,ftlan 
and a Jew of the lower animals; an epidemhl amon-gst men is 
i1irectly dependent upon an epizootIc amongst rats . 

., , f , ~ 

(2) Plague spreads from rat to rat and from rat to IlIJn t~gh th-. 
agency of the rat Hea. .. , 

(3) The plague bacillus under natural conditions does not long retain 
its vitality outside the body of the ~at. th,rat fle) Ol'"'mlln: 

(4) Plague has a definite seasonal prevalence. generally constant for any 
given place, but varying in different parts cf India; investigation 
shows that the prague season coincides with the season of maxi· 
mum prevalence of rat fleas. 

(5) Infection is carried from place to place only over very short distances" 
• by the spontaneous movements of rats: in cther cases •. infeco 

tion is carried either (a) by the agency of man or p1lrsona~ etrec~ 
acting as a means of transport for infected fleas, or (h) by, moons 
of merchandise, chieHy grain, which may ccntain rats a8 ":e11 -as 
fleas. It is not yet established which of these two agencies is the 
more important, but recent work, both in India and the Far East, 
has emphasised the importance of grain as a vebiole for the trans· 
misslon of infeotion. • 

(h) In comparatively few places in India does plague infection surviV'e 
the adverse condItions of the non-epidemic season: such placet are 
usually either (a) large towns, or (h) places which have be~ 
infected late in the epldemio season. -

(7) In places which have suffered from repeated and severe epidem~cs of 
plague, the rats have become less susceptible to plague fhan _Bfe , 
the rats. in- places which have remainlld plagy.e.free or hue: 
suffered but slightly. .,;. 

21 These conclusions have been arrived at after much careful and pains. 
taking ~esearch and constitute a great advance on the knowledge of plagu!\t which 
was available when, in 1896, it first appeared in Bombay. They point, app!loten~ly. _ 
to a simple solution of the plague problem-no rats n? plagu~. But thIS so~ution 
is not attainable unless the population concerned 18 convmced of t~, d.an~e:r __ 
of living in close association. With the rat and is ready to co-operate III 1tS' 

extermination. Unfortunately, attempts at rat destruction by trapping or 
poison frequently meet with act\ve opposition. Experience in India sugg!l8ts 
that ~wing to the excessive fecundity of the animals, general rat destructJolt, 
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even when applied to -extensive areas, gives only a temporary reduction of rat 
infestation and has a Jimited sphere of useful.ness as an anti-plague measure. 

22. In one. direotion, however, well directed efforts at rat destruction may 
prove useful. In each epidemio 9; number of places are infeoted late in the 
season and in certain of these plague survives the non-epidemio period only 
to break out in a. virulen.t form when the oond,itiollS of spread again beoome 
more favourable. These localities are potential foci of extensive infection- It 
would seem important to concentJ;ate. the energies of the plague preventive staff 
on them in well organised schemes of rat destruction carried out during the 
quiescent period before the commencement of the next epidemio season. 

23. Much can be done, indirectly, to reduce the number of rats in 
towns and villages, bf diminishing their food supply. In any place the 
number of rats is in proportion to the quantity o~ food which they can 
obtain, .' Effioient scavengmg and the protection of fobd-stuffs from the 
depredatio~ of rats are important from this point of view.~ The markets, 
grain ~tores, and shops, in most parts of India, are so plaoed and oonstruoted 
as to give feod and shelter to large numbers of rats. Experiments are being 
carried out with at view to discovering the best Jlraotioal means of disinfecting 
grain stores and god owns. It is not practicable at present to remove grain 
markets and godowns outside towns, to prevent them from being used as dwel
lings for men; to i:psist on solid masonry buildings, or to prohibit the stabling 
of horses and cattle in the precIDots of dwelling houses. But these measures 
and the storage of grain in bulk instead of in bags may, with the progl'ess of 
eduoation, hereafter enter the zone of practioability. The exolusion of rats 
from houses is important. In several provincell experiments with different 
types of so· called rat-proof houses have been made with varying degrees of 
suoc!llss. The results suggest .that no form of house could remain rat-free 
for long in India owing to the habIts of the people: Even were this not the 
case it would obviously be impracticable. for finanoial reasons, to render dwellIng 
houses in- the towna, and villages of Indm rat-proof on anything lIke a. 
large scale. On the othtlr hand, the individual can proteot himself by providing 
his house with masonry floors and walls and Windows enough to give ample 
light and air to every room and by preventing aooumulations of rubbish among~ 
whioh rats can bUlld their nests. The rat requires shelter for breeding, is 
mainly nocturnai in its habits and prefers darkness to light. 

24. Three other measures remain to be considere4-evaouation, disinfection 
and inoculation. The evacuation of all houses in large towns, on the ooourrence 
of rat mortality therelD or human plague cases in adjacent dwellings, is rarely 
possible, but in villages and parts of smaller towns it is' a valuable means of 
oheoking an epidemic of plague. Dlsinfeotion to be efficacious should be dIrected 
against the rat and the rat·fiea. It is of little value when it leaves both untouohed. 
!rhe praotioal objections, to compulsory inoculations with anti-plague vaocine on 
a large scale continue; but the safety and efficienoy of inooulation as a personal 
preventive measure against infection has been abundantly proved, .and in 
oertain areas the prejudioe against it appears to be diminishing The G overn
ment of India. deSIre that every facility should be afforded to anyone wishing to 
obtain this protection for himself or his family and they oommend ~to looal 
Governments the employment of carefully selected private practitioners to 
this end. 

25. Cholera is now much less prevalent than formerly, but frequently 
Ch oocasions severe epidemics and still! 

• olera. remains a constant cause of mortality. 
Epidemics have in several recent cases been traced to pilgrims returning 
from places of religious pilgrimage, at whioh there had been no reoognised 
outbreak of the disease. In 1912, Major Greig was deputed. to make a special 
investigation of the whole subject. That investigation. which still continues, 
has added to knowledge regardin~ the propagation of cholera and has establish
ed the fact that not only cholera convalescents, but also healthy persons 
who have been in contact with oholera cases, can act as "oarriers .. of the disease. 
It has also been sbown that the germs of the disease can be recovered from 
a patient's dejeota kept under natural conditions for a variable but frequently 
considerable period, and that flies may play an. important part in the dissemi
nation of infeotion. These observations, while in no way opposed to previous 

606DIil 
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knowledge that cholera. is & water-borne disease, acoentuate the importance 
of careful and thorough conservancy. 

26. Small-poi is not & tropical disease, but it used to be so rire in India 
all as to be assooiated among lllDdus with 

s'" -pOL its own special goddess. It now ocoupies 
8 small place in the mortality returns. This result is due to the spread of 
vaccination during the latter half of the last century. 

Formerly, nearly all vaCCInation was effeoted by human lymph, but 
within recent years arm-to-arm vaooination has been steadily replaced by 

'V_U1atioo. the use of pure glycerinated or lanoli. 
nated calf lymph. The change has been 

doubly beueficial; it does away with the necessIty of breaking the -v:esicle 
in the child's arm, 8 simple operation but one which exposes the 'Wound 
to contamination by extraneous germs; and it ensures that the vacl!hiation 
is effected with a pure and fully potent lymph with consequent inor~ase of pro
tection. ~The change has been especially welcomed by eduoated Indians. Madras. 
Bombay, Bengal, Burma, the United Provinces, the Punjab, the CentraJ. Pro. 
vinces and Assam have each now their own calf lymph dep6ta, and the opening 
of another for the prov inoe of Bihar and Orissa is under consIderation. Grants 
ofRs. 2,00,000 (£13,333), were given from imperial revenues last year to 
improve the dep6ts in the United Provinoes, the Punjab and Burma, and to 
establish the new dep6t in the Central Provinces. 

27. The prevalence of tuberculosis throughout India especially in the 
large cities is undoubted. In some of the latter, the mortality exceeds 

Tuberculo.... that of certain crowded Europoa.n 
CIties. The diffioulties of coping with the 

disease in India are immense and demand the fullest co-operatIOn between 
Government and private agency. One or more offioers will be detailed to 
investigate the causes underlying the dIsease, to organise the diffusion of 
information, and to advise regarding measures for tbe prevention of infeotion: 
the services of Dr. Lankester have already been secured by the Indian Researoh 
:t'und Association for this purpose. Recent researoh appears to show that 
tuberculosis in India is chiefly human and not bovine in origin. Indian cattle so 
far as is known l!-re practically free from the disease, and Indians do not as a 
rule drink unboiled milk. The source of the disease is in the homes of the 
people, and the relief of congested areas and the provision of sufficient light and 
air ln human tenements are preventive measures of great value. The Oovern~ 
ment of India inVlte attention to the recommendation of the Lucknow sanitary 
conference that circumspection should be exercised before instituting at 
conSIderable co~t further large sanatoria. They consider that inexpensive build~ 
ings suitable as model dwellings for the people may prove of great educative 
value and they desire to encourage tuberculosis hospitals and dispensaries. 
They also take this opportunity of communicating the warning of the Lucknow 
conference against the indiscriminate use of tuberculin by unqualified medical 
praoti~oners. 

28. No suIIlIll8rY of publio health is complete without 8 reference to 
Iofan orIoI ' infant mortality. In 1911, of 4,752,152 

tm 
Ity. male children and 4,457,551 females bom 

in India, 1,016,823 males and 873.677 females died. In other words. &bout 
one-fifth of the children born died within the first year of their life. It is 
difficult to arrive at the actual causes of this high rate of mortality. The 
figures at the disposal of Government are often of doubtful accuracy, and 
the comparison of figures from dIfferent looahties is frequently fallacious. On 
a broad view of the subject the causes of infant mortality may thus be summa· 
rised: (1) malaria. operating both directly on the infant and indirectly through 
the mother; (2) diseases due to insanitary surroundings and exposure to infection 
especially through the medium of flies. (3) diseases due to ignorance on the 
part of the mother with regard to the feeding and care of the infant; (4) aeci
dents of child birth and diseases attendant thereon. For (3) and (4) the custom 
of early marringe and the primitive and insanitary methods of midwifery 
are largely responsible. The_ latter lead ,directly to the death of the 
infant from tetanus and other diseases, and indirectl,. increase the infant 
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mortality by depriving chlldren of their natural nourishment either through 
the death oE the mother or the failure of her milk as the result of sepsisJ 
Defioiency in the supply of oow's milk has not been proved to be a predominant 
cause of infant mortahty in India; but the question of i improving both the 

-quality and the quantity of the milk-supply without inoreasing its cost is 
engaging earnest attention ("ide, paragraph.42). 

It is hoped that the instruotion of mothers and 'midWives' will engage 
the attention of all medical women practising in India and espeoially interest 
the women's me41cal service whioh' has recently been established. In some of 
the laige cities in IndIa, 110tably 'Calcutta, Bombay and Madras, nurse 
health visitors, have been appointed by municipalities .to visit the people. in 
their hozp.es and assist and instruct mothers in the elementary principles of 
hygiene. . .In Bombay, an interesting experiment has been started by 
)Jr. Turner in the form of lectures .to the midwives. Anothcr is likely to be 
made under the auspices of the Indian Researoh Fund Association in Delhi, where 
it is propqsed to detail two trained nl,llSes for work as health visitors. 

29. The oourse of sanitary reJorm is 'much impeded by the want of 
V.t.l stat"t.... oOl;nplete and ,!,cc~rat~ vital statistios. 

WIthout them It 18 dIfficult to gauge 
the effects of sanitary :measures. or to oonvinoe people of their effioaoy. 
The diffioulties in the way of improving the reportmg and recording agency 
especially in roral areas are great; but systematic ,ohec~ing and supervision 
of returns should yield good results. Dispensary returns and volu:htary 
notification by private medical practitioners are useful as checks but are onlyl 
partiallU their soope. A comprehensive soheme for the impl'Ovement of general 
reporting is required. The Government of India invite the attentIOn of 
local Governments to the importance of the subject. 

30. The Government of IndIa recognise t.hat differenoes in local oonditions 
preclude the issue of any general instructions but they oommend the following 

,propositions for oonsideration :-
(0) The reporting of vital occurrences should not be left exolulJively to 

the munioipal staff; reporting bY'the head of the household also 
should be insisted on. The two reports would then be available to 
check one another. 

(11) The aotual registration should be done not as'an extrll> duty, 
but by special registrars who should. if possible. possess a 
medical qualification. In the case of deaths, inquiries regarding 
the symptoms of the deceased could then be made from the person 
reporting ,and some oheck on the Q.iagnosis of the cause of death 
oould be obtained. Many people are attended during their last 
illness by unqualified persons or die without medical attend
ance. 

(0) The registrar should be required to verify at least 10 per cent. 9f 
the reported. births and deaths and this verification' should, as fal" 
as possible. inolude all partioulars auoh as cause, date, age, sex, 
place. etc. 

(d) The health offioer should be in charge of the vital statistics in the 
town and should be responsible for supervising and checkin~ 
the work. 

(0) Experiments might be made in obtaining aocurate registration 
ill typioal areas by means of a speoial stall which would also be 
employed in healing the siok. 

31. Oonourrently with attention to the registration of vital statistics 
Saultary the Government of 1:ndia 1l0mmend to 

IOn"yo. local Governments the importanoe of 
sanitary surveys on broad lines. Something has been done in' this direction' 
and valuable reports have been drawn up, giving the' real health conditions 

,of towns and partlCular localities and indioating thBi existence of any speoial 
sickness or mortality and the definite' causes underlying them .. The Govern. 
ment of India desire that systematio 'Working plans should be drawn up where 
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this has not already been done with a view to mapping out the sanitary 
condItions of all the more important towns and localIties in which sickness, 
or mortality is above normal. This will occupy years of steady prepara
tion ; but as deputy sanitary commissioners are relieved of much of the I'outine 
work which at present they have to perform they should be able to carry this 
undertaking to a successful Issue. The preparation of drainage surveys in· 
towns in advance of needs obviates waste in the long run. In the absence 
of lIuch surveys, work' is often commenced in a haphazard Wlly without due 
consideration of a scheme as a whole. 

32. Urban sanitation has, as already observed, received much attention 
Urban ...... tabo.. of 'late year,s. It falls generally under 

• ' • four heads. VIZ., conservanoy, water.supply, 
drainage, and town·planning with improvement of housing and the relief of 
congested arens. In the forefront of these stands conservancy. 

33 The importance of efficient scannging with speedy and oomplete 
c removal of all night'Boil and rubbish 

ODJ.naacy. from the Vicinity of habitations and its 
satisfactory disposal can scarcely be exagger!l~d. Yet probably no department 
of public health work is more neglected in many Indian towns. The strict rules 
of the caste system have fo~ centuries relegated everythmg connected WIth this 
work to the outcast, and the people, as a rule, cvince little if any interest in 
the conservancy even of their own houses. 1'0 this neglect must be attributed 
the plague of flies ,which at certain seasons is experienced in every Indian town. 
Apart from the discomfort which they caulle. fhes are known, to be the 
disseminators of mllny diseases, including cholera, enteric fever, tuberculosis, 
dysentery and diarrhrea and are largely responsible for the heavy mortality 
amongst infants. The all·India. saDlta~y conferences at Madras and Lucknow 
drew prominent attention to the danger to health caused by the presence 
of these noxious insects, and the results of the recent" antI-Hy II campaign at 
Delhi suggest that a large reduction in the number of fues is by no means 
an impOSSible task. 

34. Whether incineration or shallow trenching or either of these methods 
of conservancy combined with water carriage is the best in any particular case 
will depend very largely on local conditions and customs. With the extension 
of drainage and sewerage systems, water carriage of all night.soil. with ultimate 
disposal on sewage farms, should give tbe be.~t result. In the maJority of 
towns, however, it will he long before this is generally practIcable and the 
choice rests between incineration and trenching. Of the two methods, inciner
ation is safer and on this account, if conditions permit, is preferable. Trench
in'" is often thought to be more economical; but the profits obtainable from the 
tr~nching or pitting of night.soil and sale of the poudrette disappear, or are 
largely reduced, when the expense of carriage and supervisioJl is taken into 
account. The material conslderation in all cases is that the removal and dis
posal should be prompt. As education spreads and the nnrober of health 
officers and sanitary inspectors increases, improved results may be anticipated. 

35. Few subjects have received more attention of late than the provision 
w to Iy of a piped supply of filtered water in 

a .".pp . towns. Complete figures are not Avail-
able but sums amounting to at least Rs. 3,51,58,297 (£2,343,886) have been 
spent durin .. the last 20 yeaTS on completed schemes. Projects costing 
Rs. l,40,03~433 (£933,562) \ are under construction .and projects costing 
:as. 1,14,44,750 (£762,983) have been prepared and sanctioned. These Ligures 
are exclusive or the expenditure in the presidency towns and Rangoon. 

36. The demand for piped and filtered water· supply grows, and ~ likely to 
grow more rapidly in fu.ture. While repognising the need for tr.eating the 
question with due regard t? local conditions. the Government of India offer the 
followmg general observatIons:-

(a) When piped water.supplies were first introduced, in the face of 
opposition, it was necessary that the charges should be made as. 
low as possible. That stage has now been passed, and there 



13 

appears no good reason why water-supplies should not be con
ducted on a business footing and the water charged for 
lIke any other commodity. An interesting discussion on the 
financing of water-supplle3 was introduced by the Hon'ble 
Mr. Curtis at tbe Madras sanitary conference. 

(b) On the whole, the provisIOn of piped filtered water in towns 
has not been followed by that reduction in water-borne 
disease which mIght have been expected. This is probably 
due in most cases to the large number of wells, both public 
and private. whloh stIll remam in use. The closure of many 
of these wells is much to be desired. but the owners are 
unlikely to consent to this so long as.the piped supply is intermit
tent and is dra.wn off hot or unpleasantly warm during the 
summer. In any case - the substitution of a constant for an 
intermittent supply will shortly have to be considered as pipes 
get older and in·suction declares Itself. The warmth of the 
water is more difficult to deal with, but much might be done by 
burying pipes' deeper in the ground and carrying house pipes 
inside instead of putside hous$'s. 

(0) Excessi ve wastage is common and causes not only an unnecessary 
burden on thc mUniCIpality but frequently also a defective 
supply in the higher portions of the distrIbution. The employ
ment of a regular waste-detection staff has in most cases been 
found to make fpr economy and efficiency. 

37. Drainage schemes, on modern lines, are the basis of all .sanitary 
Dra.lnage. improvemE)nt in urban areas. The demand 

for them is soal'cely less than that for 
piped water and is steadily on the increase. As in the case of water
supply complete figures are not available but the known expendIture during 
the last twenty years has been consIderable and is now rapidly increasing. The 
expenditure on comple~ed works outside the presidenoy towns and Rangoon 
during that period amounted to Rs. 97,65,0:19 (£651,003) whereas the cost of 
the works under construction is est,imated at Rs. 1,54,20,502 (£1,028,033). In 
the beginning precedence over dramage was given to piped water-supply but 
experience has demonstrated the advantage of introducing bot.h (loncurrently. 
Without dramage there is no means of carrying off the surpins water an4 
without piped water-supply It is ilifficult to flush the drains properly. 

38. When drainage schemes on modern lines were first started in this 
country there seems to have been a bIas against the use of sewers and, where
ever pOSSIble, open drains were adopl'ed. Experlenq,e has shown that the pre
ference for the open drain, and the fear that sewers would give excessive 
trouble, were not well. founded. On the contrary, much of the advantage of 
a drainage system is lost if only open drains are used, as the old system of hand
carriage latrlDes has to be continued. Moreover, economy in establishment is 
possible only in the case of a. sewerage system. 

89. The Government of India desire to inVIte the attentIOn of local 
Governments to the importance of providing adequate faCIlities for the 

E d I dIS isolation cf cases of epidemic diseases. 
p. em c ...... ~'he isolat~qn of individuals suffering from 

infectious diseases is often desirable and sometimes necessary, and it would seelIl. 
desirable to have in every important mUniCIpality a small well-built segre
gation hospital in charge of a quahfied medical plUctJtJoner, who might be 
one of the medical registrars for vital statistICS. 

A revised set of regulations under the Indian Ports Act for the prevention 
of the spread of IDfectlOus and oontagious diseases IS under consideration. 

40. Pilgrimages necessitating as they do the collection of large -numbers. 
P I d I of persons, often more than a mllhon. at 

1 grom cenlrea an p. gr.mag... one place at one time have an import-
ant sanitary aspect mainly in connection with cholera. (vJde, paragraph 25) 
and other communicable diseases. The Government of India recently deoided 
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to examine the sanitary arrangements at the chief places of pilgrimage 
throughout India and local Governments were asked to appoint provincial 
committees for this purpose under the presidency of the Sanitary Commissioner 
with the Government of India with a view to formulate praotlcal schemes of 
improvement. The inquiry is still in progre~s but the Government of India 
have already made a grant of Rs 2 lakhs (£13,333) and promised an additional 
grant of 4 lakhs of .rupees (£28,666) spread over four years towards the 
improvement of the pilgrim route to Badrinath; and they have made a further 
recurring grant of Rs. 20,000 (£1,333) a year for the same object. The im
portant question of improving the conditions of the pil~rimnge to the Bedjaz by 
Indian Yusulmans is undergoing close scrutiny .. The Governor-General in 
Council antiCipates that these Inquiries will lead to signal sanitary improve. 
ments and promote the convenience and comfort of many millions of His 
Majesty's loyal Indian subjects. 

4.1. The adulteration of food and drugs is common and bas an important 
bear~ on public health. Provisions for 
dealing with adulteration of food.stulfa 

exist in most municipal ennctments In IndIa, but these are confined to 
municipal areas and are restricted in their operation. Bombay and the United 
Province~ have special laws dealing WIth the question. '1'he Government of 
India have recently enquired from 100111 Governments as to the desirabilIty of 
legislation, imperial or provinCIal, on the suhject. The question is not free 
from difficulty, as, besides the nt-cessity of fixing standards, a competent staff of 
analysts and. inspectors is necessary, and for any renl success the co-operation 
of the people IS required. 

AdulteratIon of food and drug<. 

42. The adulteration of milk is almost universal in Indian bazaars 
mId a largo proportion of the milk consumed is contaminated. In most 

Adnlteratlon of m.lk. cities, t~e mdk-sllllply IS in the han~1J 
of men Ignorant of the elements of sam

iation and addicted to uncleanly practices. Moreover, the milk when stored 
and in transit to market is liable to contamination ill several ways. On the 
'Other han~, the price of milk is already very lugh and the problem of improv
Ing the purity of the supply WIthout increasing the price, to such an extent as 
to cause hardship to the poorer classes is a difficult one. 

The Lucknow sanitary conference recommended that tbe development of 
the dairy industry anel the organisation of the transport and sale of milk ShOllld 
ordinarIly precede measures of samtary restrIction; and that there should he 
mutual help and co.operation between sanitarians, milk dealers and the agri
cultural department. That department is already considering how to develop 
.a profitable dairy animal, a measure largely dependent on SUitable and regulae 
feeding. While local authorities sbould clearly insist on cleanliness in the 
conditions under which cattle are milked and dairy produce is manufactured, 
stored, or transported in towns, the removal of cattle so far as possible to cheap, 
healthy and natural surroundillgs outside cities is a measure greatly to be 
oommended. The establishment of co· operative dairy farms in the United 
ProvinCES, the Central Provinces and elsewhere has so far been attended with 
iluccesS and should be encouraged. Attempts might well he made to induce 
gwolo8 to organise milk production outside cities and its transport to market 
O()n co-operative principles. Should these methods prove successful, it may be 
possible without raising the price to bring the milk.supply under necesaary 
ilanitary control. The Government of India commend the whole question to 
the early attention of local Governments. With regard to milk standards, 
condItions in India dIffer from those in Europe, and chemical standards sbould 
be fixed by persons possessing adequate local kno\\ledge and experience, and 
with due regard to local condItions. 

43. While much has been done to provide drainage and pure water in 
large cities, there can be little hope of improving their sanitary condition per-

Town.pla •• 'Dg aDd relIef of coDgealed arr.. maDently until measures are taken to 
relieve congested areas and to provide broader streets and buildings more open to 
sun and air. The constitution in 1898 of the Improvement Trust in Bombay 
marked a notable step in advance. By the end of 1912-1918, tbe Bombay Trust 
had incurred an expenditure of Rs. 488 lakhs (£3,253,833) towards schemes 
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llggregating Rs. fl02 lakhs (£5,346,666). Broad roads have been driven'through 
the heart of the city, slum areas have been abolished; and dwellings provided 
for the accommodation of the poorer classes. The Calcutta Improvement Trust 
-(lonstItuted in 1911 is now developing similar schemes for the improvement and 
development of Calcutta. Funds for these great projects have been·provided 
mainly from local taxation and municipal contributIOns, supplemented in the 
case of each city by an imperial grant of Rs. 50 lakhs (£333,333) and, in the 
case of Calcutta, by a recurring grant of Rs.1! lakhs (£10,000) for 60 years. 
In other provinces, similar works have been carried out on a smaller scale- in 
the larger towns, notably in the United Provinces and at LucknoW. 

There has been, as already stated, an in. creasing desire on the part of the 
well-to-do in cities to escape from their present msamtary surroundings and 
to obtain houses iu more open positions outside city limits. In India, as in 
England, municipalities are confronted by the difficulty of obtaining land for 
town extensions except at prohibitive cost. The multiplicity of small owners 
in tbis country, and the impossibility of persuadmg them to co-operate, render 
any considered and comprehensive plan of town extension impOSSible in the 
absence of some controlbng and co-ordinating autbority armed with powers of 
compulSIOn. In their letter of 26th July 1912, the Government of India 
indicated their opinion that where land on the outskirts of a town was mainly 
agricultural and could be acquired cheaply en bloc, the local body would 
probably be well advised to purchase it outrlgbt. 

44. Such a policy, however, will, for financial reasons, often be impOSSible 
-on a large scale. Where the cost of acquisitIOn is prohibitive, control may be 
preferable to acquisition, and in their circular letter of the 26th July 1912 the 
Government of India drew attention to the features of a scheme under discus
sion in the Bombay Presidency which has now been incorporated in a Town 
Planning Blll. The principal feature of this scheme is that tbe cost 
is apportioned and recovered from the various persons and interests 
concerned in the shape of a developml;lut contribution calculated in pro
portion to the increased value which is estimated to accrue to each plot 
on the completion of the scheme, tbe tax tba~ ('an be levied from anyone 
-owner being limited, as in England, to one-half of the betterment esti
mated to accrue. The local hody remains liable for any' excess cost not 
.covered by the tax. Such a scheme involves taking powers to pool and 
redIstribute small holdlDgs in a form suitable for building purposes. It has the 
advantage of reducing capital outlay while securing for pttblic purposes a 
share in the profits of the transaction. The Government of India have also 
invited an examination of the provisions of mUUlcipal acts for dealing '\'I ith 
insanitary ar('as and have mquired whether the limitations contained in tbe 
English HOUSIng Acts on excessive compensation in areas, which, after due 
inquiry, have been declared insamtary, migbt not be introduced in India 'I'he 
first step towards improvement is to fix a standard of light and ventilation 
suitable to local conditions; the next is to ensure that adequate building 
regUlations providing for this standard are introduced by all municipal bodies 
and that a. competent executive staff is appomted with full powers to carry them 
out. ~'he whole question will be reviewed when the replies of local Governments 
have been received. 

45. The difficulties which surround rural sanitation in India. are well.known 
and persistent. Contaminated sites, polluted water-supply, badly constructed 
and insanitary dwellings, the habits and prejudices of tbe people raise obstacles 

to progress which III most provinces are 
still well-nigh insuperable. The Govern

ment of India bave informed local Gdvernments that tbey are at liberty to 
.expend a portion ouhe imperial grants for urban sanitation on rural sanitation, 
provided practical schemes for this purpose are forthcoming ; but they havo 
postponed special imperial grants for this purpose until such scbemes are more
generally advanced. They fully appreciate the enormous importance of rural 
sanitation in a country which is malDly agricultural. Past expel'ienl16 and 
present oonditions, however, indioate that the subject is still one for experi
ment on lines conoeived to attract the co-operation of the people. Without 
their cordial belp no sanitary staff could effectually deal with the- village
Qnitation of the two hundred and twenty millions who inhabit rural areas in. 

Rural laDitatlon. 
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Britiah rrWJp. The danger of employing low.pa.id and imperfectly trained 
liubordinatea in a matter so closely affecting village.life is now generally recog
IIiz~ and should never be out of mind • 

.w. The folldwing observations are based on practical experience of rural 
sanitation :-

(a) Travelling dispensaries may be used to spread a knowledge of the 
simple facts regarding the more common diseases. For this 
purpose the sub·assistant surgeons in charge should be given 
a special training in hygiene Once they become known to the 
people as healers ef the sick their advice as sanitarians may 
become more accept~ble. 

(b) The improvement of the vlllage' water.supply: is as important as it 
is difficult. Apparently, excellent results have been obtained by 
disinfection of wells with permanganate of potash. Experiments 
are being maae in different parts of India in the use of tube· wells, 
etc. It might serve as an useful object lesson to use pumps and 
tube:welJs for the provision of water at fairs. schools, hospitals 
and local publIc offices. In some localities, a tank supply alone , 
is possible and the difficulty is to protect even new tanks from 
pollution. 

(oj In several provinces, notably in Madras, vlllage unions, or circles. 
have been formed and their committees entrusted with small 
grants for the lmprovement of the sanitation of the vlllage site. 
Th!s measure might be extended experimentally elsewhere. It 
is calculated to encourage disoussion and inquiry regarding sani-
tary work. 

(d) Village midwivp,s are, in some distriots, encouraged by small grants 
of money' and rewards to attend at the headquarters hospital for 
a short and simple course of training. These measures open up' 
possibilities Wlt h reference to Do reduction in infantile mor
tality and childrenls diseases generally. 

(e) In mw;t districts in India, the civil surgeon is also in theory the 
sanitary officer of the district. Bis duties at headquarters, 
however, do not allow him to tour and inspect in tbe district to 

- tll.e extent that is necessary: even in tbe case of epidemics in the 
district it is sometimes not possible for him to leave headquarters. 
In some provinces, distrlct sanitary officers have been appomted 
and there can be little doubt that many more such appointments 
are required and that one of the most urgent and hopeful measures 
for promotmg rural samtation is the appointment of well.quahfied 
and wJlole·time dIstrict health officers to control and organise 
all sanitary arrangements and experiments in the dibtrict. 

47. The diffusion of sound education will, howevcr, remam the most potent 
and penetrating instrument of sanita.· 
tion among a population which still views 

it for the most part with llOstility, or unconcern. '1'he claims of hygiene as 
part of their educational policy were recognized by the Government of Indilio in 
their educational resolution of the 21st February 1913. It may be hoped tb~t 
before many years have passed educational institutions will have become missions' 
of samtation In their own vicinity and beyond. Meanwhile, some sunple knowg 
ledge of the m'lre comlpon infectious diseases may with advantage be diffused. 
The difficulties are considcrable and systematic organisation is required. The 
Indian branch of the St . .John Ambulance AssociatIon has offered its valuable 
aasista-nee. In several provinces, pictorial leaflets are distributed and simple 
lantern lectures and demonstrations are given a.t, fairs and other large 
gatherings, while in :Bombay popular lectures to teaohers. students and others 
have been organised by Major Glen Liston. 'I'he Indian Research Fund 
Association hllB decided to establish a central bureau where lanterns and 
lantern slides, piotures, and skeleton lectures can be stocked for issue on 
loan. Much may be done by utilising the S6l'vices of municipal health. 
Qffice~s and medical subordinates attached to travelling dispensaries and by 

Need for education. 



enlisting the sympathies and active help of medical 'women, private' medical 
practitioners, and private philanthropic agencies and persons. Sanitation must 
begin at home and as the Hon'ble Sir Pardey. Lukis and Colonel Firth, the 
former on the civil, the latter on the military side, have pointed out, there will 
never be any real advance in domestic or personal hygiene until the women of 
the country realise its advantages and neceSSity. The encouragement of medi
cal women to preach the gospel of health inSide the zenana and to organise 
purdah parties for simple lantern demonstration lectures and the employment 
of nurse visitors as in Delhi, Calcutta, Madras and Bombay, are to be 
commended. Periodical" local conferences· and publications similar to that 
recently issued by the :Bombay Government entitled" Some recent sanitary 
developments. in the :Bombay - Presidency" are very useful and keep 
the question of sanitation before the public mind. Other methods for 
preparing people to combat preventible disease and premature mortality may 
suggest themselves. 'l'here is room for many workers in the sanitary field. The 
Governor.General in Council appeals with confidence to all who have interest in 
the well-being of India to Join With hini and the local Governments in a 
sustained endeavour to give effect to His Imperial Majesty's most graCious wish 

• that the homes of his Indian subjects may be brightened and their labour 
sweetened by the spread of knowledge with all that follows in its train, a higher 
level of thought, of comfort and of health. ' 

GO'8rnmen' of Madras. 
Ditto Bombay 
Ditto Bengal. 
Dltt" United Provln .... 
DI'lo Panja ... 
Ditto Burma. 
Ditto Bihar and Or1ua. 

The Hoa'ble tho Cblof CommllOloD .. of tbo Cen
tral PrOvlDO". 

The Hon1b1e the Chlcf Comml8&ioner of AfIfl.m 
The Hon'ble the Chid CommlSfoloner aDd Agent to 

the auv8rnor-General in the North.WeBt Frontier 
frovlDce. 

Tbo Cbl" Comml .. lo ... of Coorg. 
The Cblef Commwuoosr of Deihl. 
The Home Department. 
Tho Foreign and Political Depart mrnt 
The De~9:rtment of Renn,o., and Agricultuut. 
['be Publ!o Works Departmen6. 
The 'IDanee DepartJnen" 
The Army Department, 

ORDEB..-Ordered lliat a copy of the 
above Resolution be forwarded for inform
ation to the local Governments and Ad
ministrations and the Departments of the 
Government of India noted in th!l margin 
and the Director-General, Indian Medical 
Service and the Sanitary Commissioner 
willi the Government of India 

Ordered, also, that the Resolution be 
published in the Supplement to the Gazette 
of India. 

.L O. PORTER. 

Seoretary to the Government of Ind"'. 
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