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PREFACE. 

THE working of the local bodies which are 
daily growing into more importance is attracting 
much attention nowadays. It is generally admitt.~d 
that for efficient working, not only should the execu­
tiv.e be competent and hardworking, but also each 
individual member constituting the local body should 
take a Ii \'ely interest in its affairs. This, however, is 
not possible until a preliminary knowledge, at lelfst, 
of the working of the local body is possessed by the 
member. The necessity of a book which will be 
useful both to the executive and to the members of 
a local body was long-felt, and an attempt bas been 
made in thi" book to remove this want. Technical 
details have bC@ll given ouly where absolutely neces­
sary. T]le fUIlction of the executive of a local body 
is both adminibr,rative and technical; and its failure 
is due, so far as tIle author is aware, more to faulty 
administration than to want of techll.ical knowledge. 
This book, tl1eretore, deals with b~~.E!.cts of the 
function. 

It is proposed to publish the book part by part, 
consisting of the following parts:-

(1) Water-supply. 
(2) Roads and Buildings. 
(3) Arboricultu~e. 
(4) Miscellaneous. 

BERHAMPORE, ) 

Dated the 1st April, 1918. f L. C. SEN-G-uprrA. 
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A MANUAL OF DISTRICT BOARD 
WORK 

CHAPTER I. 

SlDOTION 88 of the Local Self-Government Act (B. C. Oricf.a. 
Act ITI of 1885) says that" a District Board may * * * 
provide any place within its district with a proper anCl 
sufficient supply 0' water, and for this purpose may-

(1) coIUltruct, repair and maintain water-works, wells 
or tanks, and do any other necessary acts ; 

(2) take on lease or hire any water-works and purohaae 
any water-works or any water or right to ta.ke 
or convey water either within or without ita 
district; and 

(3) contract with any person for supply of water." 

Although the law, as stated above, empowers the 
District Boards to spend money on rural water-supply, in 
most of the districts only minor importance was attached. 
to this question. The income of the District Boards waa 
spent mostly on oommunication and no systematic water­
supply was provided for. In order to improve this state of 
afiairs, the Government of Bengal, in its Circular No. 12 T.M., 
dated the 20th May, 1904, announced its intention of contri­
buting one-third of the cost of the work, provided the public 
contributed one-third and the District Board another third. 
Even this concession did not evoke much response in the way 
of priva.te subscription; ,and the improvement of the ~pply 
'of drinking water in rural areas was left in the background. 

Government, therefore, in its Circular No. 16 T.L.S.-G. , . , 
'dated the 4th October, 1911, withdrew the oondition of 
t\e o~third pnvate subscription, thoug'h it < pro~ to 

G. lWD 1 ' 
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contribute oa ... third 01 the expendit\u$ incured· bj .•• 
District Boards in anyone year on the improvemut of loeal 
water-supply subject to a maximum of Bs. 3,000 in eaoh 
cue. But this did not improve matters much, and it waa 

Goftrtament not until 1912, when Government again took the matter up 
:.*'::r~ the and held a conference to consider the question of improv­

ing the drinking water-supply in rural areas, that a fresh 
impetus was given to the whole question. The District 
Funds were considerably augmented by the surrender of 
the Public Works Cess in 1913-14, and Government, in 
i,ts Resolution No. 228 L.S.-G., dated the 24th January, 
1914, announced its intention not to gi.ve in future any 
special grants for the improvement of water-supply in 
rural areas, as the Diatriot Boards should have no difficulty 
in providing sufficient funds for the purpose. 

Considerable misapprehension on this subject of 
contribution still exists, and Government explained the 

II 

Bitua.tionin its Circular No. 15 L.S.-G. ofl7th February, 1917, 
in which it is pointed out that-

(1) Government condition of one-third contribution 
by villagers was withdrawn long a.go; 

(2) the condition was necessary when a Government 
grant was made; 

(3) Government grant having been discontinued, the 
condition did not come in at all ; and 

(4:) when the whole cost of a rural water-supply is paid 
by the District Board, the oondition did not 
arise at all, as it was no longer insisted on by 
Government. 

J!csolDtion This is the resolution by the iaaue of which Government 
~~!~~ gave a new impetus to the whole question of water-supply. 
:!,t,~;I2. After considering all the 88pectB of the question, the 

resolution pointed out that .. The :first essential to aDY 
~matic plan of campaign must be knowledge of existing 
facte, • • • ,. ,., and the broad facta as regards the conditiOll 
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~'.".r"upply in each village must be definitely ascertained 
.and 1'ecO~." In order to bring the records up to date, 
'Government agreed to beat the cost of a Sub-Overseer for 
eaCh SUb-division of the province, to visit every village 
and to report on the real condition of water-supply. Special 
Sub-Overseers were accordingly appointed for preparing 
water-supply registers throughout the Province under the Waisterter·su~~ 

reg s ..... 
agency. of the District Boards. The Sub-Overseers had to Govemmeat 

. . h '11 d d . f .. . d f instructions 
YlSlt eac VI age an recor In ormatIOn In a prmte orm for keeping 

supplied to them. The form is as below :_ them. 

J urildictioillist 
Dumber. 

TlIonks. 

WeUs. 

Thana ................. . 

• 

I 

I 
NlIome of villlloge or I 

mauza. \ 

--- -- --\-
Popula.tion. 

I 
i I Other sources. 

i 

I 
\ Oenerllol remarks. 

I 
I 

I!fB'rRUCTIOJl'S.-All entries mUI~ be dlloted. State the appreximate 
11M of each tank or ",ell, whether it ill open to the public or not. wbe\her 
the supply i. intermittent CU' p,rennial, and whether tbe . "'ater i8 ltOGd 
wlaad. 
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On8 pag~of the register was allott6d to each D1a.U&, 

the names of the thana and mauza, the juris4iction liSt 
number and the population at the IBBt censul being entered 
at the top of the page. If a maun was very large, 
it was sub-divided by attaching the dititinguisbing letters 
a, b, c, to the jurisdiction list number. 

The general condition of the water-supply of the whole 
village was entered in the column of general remarks as good, 
bad, or indifferent. From these registers tbe water-supply 
ma.ps were prepared. The thana maps 1 mile = 1 inch and 
numbered with reference to the jurisdiction lists were used, 
on which the mauzas uninhabited were marked with the letter 
U, while mauzas in which water-supply was bad were left 
blank. Indifferent water-supply was indicated by diagonal 
lines, and good water-supply by cross-hatched lines, as shown 
below :~ 

GO':'O 

BAD 

The advantage of these conventional !tign~ is that a bad 
water-supply, which may later on be improved by the con­
struction of new wells and tanks, can be shown first by diagonal 
lines and then by cross-hatched lines. Such a map kept up 
to date will enable one to see at a glance, without wearisome 
examination of the registers themselves, the general condition 
of water-supply of the villages of the sub-division, and to 
ascertain readily the localities standing in most urgent need 
of aaaistance. 
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The above briefly states the action taken W..Government, 
from time to time, and a.fter the transfer of the P. W. Cess, 

• 
.almost all the District Boards Aet apart in the Budget 
.a portion of their money for water-supply. 

The maps prepared according to thfl Government instruc- Improved 

tions wilJ no doubt ~how at a glance the general condition of :;':=ti~ 
water-supply in a village as good, bad, or indifferent, but, when of the maps. 

a District Board has spent a good deal of money in water-
l!Iupply for several successive years, some system of recording 
on the maps eaoh new well or tank in progress, or completed, 
in any particular village, would be useful for P\l11lO868 m 
comparison. This is It most important matter, as it is not 
uncommon for a District Board to go on digging a number 
of new wells in a village where the water-supply is good, 
neglecting other villages. In the Murshidabad District 
the following improved method of using conventions was 
introduced for the preparation of maps . 

• 
In this case the Revenue Thana maps of the district 

were used. These maps are always available in the 
Co1lectorB,te. The mauzas of these maps were marked 
with diagonal-hatched or cross-hatched lines or left blank 
as the condition of water-supply was indifferent, good, 
or bad, exactly according to the Government instructions. 
Now the names of all the mauzas were written serially 
a.ccording to jurisdiction list numbers in the right and 
left margins of the maps; and the following conventions 
were used to record the progress of work undertaken in 
.es.ch mauza;-

(1) Tank under progress- fl, blank red rectangle c=J 

(2) Tank completed-a sha.ded red rectangle ~ 

(3) Well in progress--a blank red circle 0 
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(4) Well completed-a BaMed red circle _ 

Approximate dates of commencement and completion 
were also entered thus-

e'" ~=~~ meaning that the well was "Commenced lD 

June, 1915, and completed in July, 1917. 

Simil~rly :.0 6-a means that the well was com­

menced in June, 1914, and that the work is still in progreSll. 
When completed, the circle will be shaded and the approxima.te 
date of completion filled in. 

A similar nota.tion for tanks was used. 

Villages where District Board ta.nks or wells exist, Ot art} 
under construction, are thus indicated by these conventillll8 
both in the map itself and in the margins of the map against 
each mauza, showing at a. glance how the District Board 
wa ter-supply works are progressing in each thana. Thus 
it is no longer necessary, except in special cases, to consult 
the voluminous water-supply registers, as the map gives 
complete in itself the following information for each 
village. 

(1) Name. (2) Population. (3) Condition of water~ 

supply-good, bad, or indifferent. (4) Whether there are any 
District Boa.rd wells or tanks in the village, or any in 
progress. (5) Dates of commenoement and completion of 
wells or tanks. 

If there be any other agency in the district under­
taking water-supply-such as a trust fund or a zemindar's 
benevolent fund-the works done under these are shown in 
differeat colours, say in bl~e, by the same conventional 
lignB. 



A sample of such map is given below :- 1. Kaladanga 

2. Seejgram. {) 2-16 

3. Mancha. 

4. Daulatabad. -
5. RaInl'ampur. -t 

-:3 Wf~t.);>;':-;-:). 

G. Lukenathpur. e ta 
7. Hariharpara. ~ 

6-12 
7=14 

8. RamdebpUi 
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KAlepjDc of No tank or well is shown in the map unless the actual 
tile mapt. work has begwf. In order to keep the map up to date, it 

will be necessary to make corrections every year abme time 
in June. The works completed or newly undertaken in the 
previous year ending 31st March may be found out from 
records and entered in the maps. When a. well or tank 

shown by blank 0 or c:::J IS completed, the 

blanks should be shaded and the dates of completion 
put in; similarly, works undertaken during the year but 
n9t completed, should be shown by blank circles and 
rectangles. Lists should be supplied to the Local Boards, 
etc., for the corrections from the District Engineer's 
office. 

Suppose a district consists of twenty-five revenue 
thanas; if all these thana maps be marked by the oonven­
tional signs as explained above, there w,ill then be a enm­
plete water-supply map for the whole district. It will be 
convenient to prepare four sets of such maps :-

(1) One set for the Chairman, District Board. 

(2) One set for the District Engineer. 

(3) One Bet for the District Board Members. 

(4) One set for the Local Boards. 

Those for the District Board Members and the Local 
Boards should be mounted on linen and rollers and hung in 
their :respective meeting rooms. 

The other two may be kept in guard-files, though the 
files will be rather large. All the copies should be corrected 
every year in June as mentioned belore. 

KeepiDc of The registers should be maintained by Distriot Boards 
tberegiaten. for the Sadar sub-division and by Local Boards for the other 

sub-divisions. At the outset the forms of the register 
should not be bound in volumes, but be kept loose in covers 
arranged ~y thanas. Subsequently, it may be found desirable 



( 9 

to bind up 8. separate'Vohune for each Chaukidari Union, and 
it may indeed eventua.lly be found passibl' to utilise the 
servioes M Chaukidari Pancbayats in the work of mainten· 
&nee. A responsible member of the Board's establishment 
ehould be specially entrusted with the duty of po"ti~ entries 
in the register. 



OHAPTER II. 
AFTER the tl'ansfer of the Public Works Oess, all the 

District Boards provided a substantial sum in their Budget 
for rural water-supply. Numerous requests have been made 
in the Legislative Oouncils by non-official members asking 
Government to fix 11 minimum percentage of the income 
of District Boards to be spent on water-supply;. but 
Government expressed its inability to do so, in as much as it 
would be undue interIerence in the working of the District 
Boards. At the same time by the issue of various Circulars, 
Government has tried to impress on all District Boards 
the desirability of spending more on sanitation and water­
lupply than on communication. At the meeting of the 
Legislati~e Council held on the 4th September, 1916, the 
Hon'ble Sir Nawab Shams-ul-HlJda, Member in charge of 
District Boards, said in connection with a debate on water-

AUotment in supply :-" * * * We have shown by Circulars t.hat we 
the Budget. have issued from time to time that we also fully recognise 

the importance of the question. My hon'ble friends who 
have spoken on the subject have all recognised the efforts 
that have been made from time to time by Government to 
impress upon the District Boards the imperative necessity 
of spending large sums of money on water-supply." 

In pursuance of Government orders on this subject, 
every District Board has increased its allotment for water­
supply, and the following statement of expenditure on water­
lupply in a f6W districts for 1913-14 and 1915-16 shows to 
what extent the importance of the matter bas been realised :-

8ooghl)' 
24·PargaDas 
Nadea 
Murshidabad 
Dacca. 
Cbittagong 
N oakha.lly 
&jahabi 
MaIda 

1913·14. 1915-16. 
6,9J 4 16,000 
6,800 36,000 

10.600 29,800 
6,500 16,600 

33.754 51,000 
It,OOO 83,000 
3,679 ",378 
8.593 22.595 
5,300 12,241 
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After making the necessary allotments, the neG thing Prepatatioo 
. . -' of J__ of tbe pro-necessary 111 to prepare a regular pro~J.-..mme WOf&l5. cramme of 

This is ot vital importance, 86 suooess or failure in spending =:t;. 
the full allotment will, to a large extent, depend on the 
oareful preparation of a programme to start with. In the 
author's opinion the programme 8hould be prepared by the 
District Board, and not by the District Engineer. The 
programme means making a list of tanks and wells in villagea 
to be taken up every year according to the Budget allotment. 
Whether in a. particula.r locality a tank or a well 'Yill be mOle" 
suitable will be discussed later on. Now, 'from a. look at 
the water-supply map, it will appear that out of 200 villages 
in a thana, probably 150 are marked bad, nnd amongst the 
three classes marked good, indifferent, and bad, it i8 of course 
evident that the bad villages should be taken up first. As 
the Diap does not show the degree of badness of allY particular 
village, the preparation of a programme is not so easy a 
matter as one might think. If a district consists of 20 
thanas and 2,000 villages of which 60 per cent. or 1,200 are 
marked bad iu the map, and if the District Board can only 
take 50 villages a year, the difficulty of selecting the worst 
50 every year can be well imagined. The best judges of 
this are the men on the spot who possess thorough local 
knowledge. The District Engineer cannot have personal 
knowledge of the condition of the water-supply of every 
village; so this important matter of prepara.tion of the 
programme should Hot, therefore, be left entirely in his 
hands. 

The programme to start with should cover a period either 
of I) or 10 years. The best way to prepare the programme is 
through the agency of the Sub-Divisional Officer, the Local 
Board, and the Pr~ident-Panchayat. Each member of 
the Local Board should first hold meetings with all the 
PaDchayata who belong to the area. represented by the 
member. After discllSSion of the needs of the different 
villagea, the Local Board member can prepare a list in 
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order of importance. The Local Board Chairman will then 
hold a Local B&ard meeting (at which the Sub-Divisional 
Officer should be present, unless he is the Chai1'1J1&n of the 
Local Board), and to which all members should bring their 
own lists of the villages. Finally, a list for the area in 
charge of the Local Board should be prepared, and these, 
with the recommendations of the Sub-Divisional Officer, 
should be forwarded to the District Board. The District 
Board may then eonvene a meeting, and after regular 
discussion draw up a programme. Petitions received from 
different villages should also be considered at the meeting. 
When the Magistrate is not the Chairman of the District 
Board, the programme should be sent to hi.m for his opinion 
and recommendations. The programme as it stands now 
will be simply a list of villages, thana by thana, and year by 
year, in which improvements regarding supply of drillking 
water should be effect.ed. Whether wells or tanks are to be 
excavated is a matter to be settled by thi' District Engineer 
afterwards. The programme can now, after its return from 
the Magistrate, be placed before the District Board and 
sanctioned. 

After this comes the selection of sites. The selection of 
sites is again a most difficult thing, and different procedures 
are adopted in different districts. In 80me districts the 
selection is left entirely in the hands of the District Engineer; 
in 80me, the Local Board members are entrusted with the 
work; while in others, the Sub-Divisional Officers who ate 
also the Chairmen of the Looal Boards seloot the sitet. 

It seems, however, that sufficient consideration is not 
given to this important point. A village generally 
consists of several paras, and the people of each para are keen 
on having the well in their own para. It is not uncommon, 
therefore, to find the villagers quarrelling amongst themselves 
as to the site, and a responsible officer is required to settle 
their dispute. The Subordinate Engineering staff of the 
District Board are generally at a disadvantage, as the villagers, 
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when deoided against, invariably bring in a false oharge of • aooeptin~ bribes from the opposite party. The Sub-
Divisional Offioers or the Deputy Magistrates being Hakims, 
suoh false charges are not ventured to be brought against 
them, and hence the selection of site is best left to the Civil 
Executive Officers. For facility of working the following 
should be the procedure;-

.(1) Sanctioned programme should be sent to the District 
EngineElT for his report as to whether tanks or 
wells will be suitable in the villages selected. 

(2) The District Engineer's rep0rt is sent to the Sub­
Divisional Officer for selection of sites. At the 
time of selection of sites a subordinate of the 
District Engineer accompanies the Sub-Divisional 
Officer. Thus a joint enquiry is held. If, how­
ever, it is impossible to obtain tho help of the 
Civil Officers, the enquiry should be done by the 

• 
Engineering staff of a rank not less .than an 
Overseer. 

(3) The report together with clear houndaries of the sites 
being approved by the Chairman, finany comes 
to the District Engineer, who can then frame his 
estimates. 

The suitability or unsuitability of a site in some cases Suitability 

requires expert inspection, but in the majority of cases, if a of site .. 

few broad facta are remembered, a safe decision can be arrived 
at even by laymen. 

In the first place, it should be remembered that tanks 
are nothing but ordinary stvrage reservoirs of rain water 
collected during the rains and utilised throughout the year as 
souroes of water-supply. Just as a receptacle made of a sieve 
of fine meshes will not hold water, so a tank whose bottom 
and sides are sandy will not hold water; in other words, for' 
a tank t,he soil must be clayey or impermeable, that is, 
capable of holding water. 
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In the second plaoe, ordinary wells in alluvial plains are 
( 

surfaee percolation wells; that is, the water in the well riMa 
• 

from the bottom by percolating through the stratum of the 
soil at the bottom of the well ring. As only sand will allow 
this percolation-for a well-the soil at the bottom must be 
sandy. 

Remembering the above two broad principles it is easy to 
select in what villages tanks should be excavated, a.nd in what 
villages wells. The best guide in this respect, however, will 
be the old and existing water-supply of the village. If it is 
full. of old successful ta.nks, it can at once be safely assumed 
that the soil is suitable for tanks; if, on the other hand, there 
are plenty of old wells, it oan be assumed that the soil is 
suitable for wells. If bbth tanks and wells exist which is 
rarely the case, it will be found that the soil for 12 or 13. feet 
is clayey, that is, suita.ble for tanks, and that below this 
depth it is sandy, a.nd therefore suitable for wells. , 

After deciding whether wells or tanks should be excavated, 
actual selection of the site should be made. For this the 
following points should be noted. For tanks:-

(1) The site should be in an open space not surrounded 
by jungles, or vegetation, or bushes. 

(2) It should be in a fairly high and well-drained ground 
not liable to inundation during flood. 

(3) It should not be nea.r any daM, or filthy pool. 

(4) It should be in such a place as is easily accessibl\l by 
the people for whom it is meant. 

And for wells also the following additional points are to be 
noted :-

(1) No cowshed or any place of nuisance should exist 
near the site. 

(2) The site should be Buch that there is no chance of 
any filthy water percolating into the well from 
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(3) It should not be near any tree~, etc., as leavea, dust, • if allowed to fall into the well, will pollute the 
water very BOon. 

No amount of pains should be spared in examining soils 
beforehand when undertaking the work of a tank or a well, 
as BUCCess or failure depends entirely on the soil. It would 
be better to have trial borings or trial pits made for examin­
.ation. of the soil. If boring apparatus be not available, 
simply digging a hole ill the ground in the driest part of the 
year will do. 

The next point is the framing of the estimate. As regards Framing of 

tanks, it is always safe to make a trial boring to find out the Estimate. 

nature of the soil. The depth up to which a tank is to be 
excavated or a well sunk can, however, be best ascertained 
by eXAmination of the existing tanks and wells in the parti-
cular village. The District Engineer then frames the esti-
mates and submits them for sanction to the District Board . 

• More details will be found later on regarding type plans and 
estimates. 

After the sanction of the estimll.tec the District Engineer Lapse: and 

distributes works to oontractors in the usuai way. The how ~o pre­
vent It. 

subordinates are informed of the boundaries of the sites 
seleoted. and are given orders to prooeed with the work. 

In spite of this it is not uncommon to find heavy 
lapses under the head of water-supply at the end of the 
year. It is instructive to enquire into this and to suggest 
possible remedies. The first thing to remember is that every­
thing must be ready to enable the District Engineer to start 
work in the cold weather. E·n this again the following will 
be necessary:-

(1) Programme to be sanctioned by the District Board, 
not later than June every year. 

(2) July, August, September to be spent in enquiries 
about sites and settling them. 

(3) Estimates to be framed and sanctioned in October. 
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(4) Contractors engaged and work-orders isaued to them 
It 

in November by the latest.:. 

It would even be better if the enquiries about sites could 
be taken up in the touring season and not in July­
September when the roads are more or less impa.ssable. If 
enquiries about the programme be taken one year ahead, 
then this is possible. Thus the programme for 1917-18 is 
taken up in 1916-17, and put up to the District BoaJ;d for 
sanction, say, in November, 1916. December, 1916, January, 
February, March, 1917, are spent in enquiries about sites; 
t4e places being all easily accessible, the enquiries can be 
more systematically and easily made. The estimates are 
framed in April-May and there will be plenty of time left 
for calling tenders, engaging contractors and collecting 
materials in the cold weather of 1918. Hurrying th~ough 
the business in a short period is thus avoided; and the 
idea of taking up the programme one year ahead, thereforet, 
cannot bp, too strongly recommended. 

Now the excavation of a tank can easily be done between 
November and April, local conditions being suitable, but the 
excavation of wells will require two working seasons for 
oompletion; two working seasons meaning two official years. 
The sinking of wells is usually done in the driest part of the 
yeaT, that is, in April and May; for a well to be sunk in 
April, the bricks must be manufactured in the previous cold 
season. This is a very important thing to remember 8.8 it 
is a great mistake to make full allotment for a well in one 
year; if this is done, the inevitable result of a lapse will 
follow. To illustrate the cale-suppose a District Board 
decides to spend Rs. 80,000 per year for water-supply, suppose 

AUotlmnt . Rs. 40,000 of this amount is proposed to be spent in wells 
and ezpendl-
ture. only. Now take a well to cost an average of R~. 500. Then 

with Rs. 40,000 eighty wells can be taken up. If now, in a 
particular year only 80 wells at Rs. 500 each, that is, a total 
of Rs. 40,000, is estimated, and the District Engineer remains 
content that he has submitted estimates for his full buliget 
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allotment a.nd is therefore safe from lapse, he is fully mis­
taken. For, how much of this Rs. 500 for ea& well can he 
spent in the particular year, that is, before 31st March ~ 
Nothing but simply a. small portion for the collection of 
materials such as bricks, well-curbs, limo, soorkee, etc., which 
may amount barely to Rs. 200 per weH, making a total of 
Rs. 16,000 only out of the Rs. 40,000 to be spent. The 
remedy is to spread the estimated amount over two years, 
and instead of takin::- 80 wells, take 200 wells to start with. 
Assuming that Rs. 500 is the estimated amount for each 
and Re. 200 can be spent first year, then 200 X 500= 
Rs. 1,00,000, the total estimated amount, of which Rs. 200 
can be spent for each well the first year and Rs. 300 the second 
year. 

So the expenditure for the first year = 200 x 200 = 
Re. 40;000, which is the budget allotment, while the expend­
iture for the second year = 200 X 300 = Es. 60,000. If the 
total allotment is Rs,80,000 in the second year, Rs. 80,000-
60,000 = only Rs. 20,000 to be spent in tanks and collection 
of materials for new wells. 

As expenditure on water-supply is conLinuous, that is 
to say, before one scheme which takes two or three years to 
complete is finished, another new work is taken up, it is very 
necessary to keep a correct record of how the expenditure 
ia being incurred. The author has seen works being taken 
up haphazard without reference to the allotment, the result 
being an expenditure either exceeding the allotment or fall­
ing far below it. The author has therefore insisted on keeping 
in hia office a register in the following form which haa much 
simplified ma.tters. This regist9f is known as the Water- Water-supplY 

supply running Khat-iyan, and is shown in page 18. Khatiyan. 



Water-supply Kkatiyan, 1917·18.-

~I Na.me. 

. £ I 
00-

-

1 ! Allotment I If complet-

I 
Amount for 1917.18,- ed, note 

Amount spent up tba.t is i in red ink 
'Vben lanc- of the to 31st difference' .• completed .. 

tioned. estimate. I March. of col~mns I with ap{Jroxi-
: 1917. i and 5. I mate tIme . I I _ 

_ .-- i ---- _1 ___ -- ----

3 4 I 5 6 . ! 7 
! - - I 

Constructing well 'I' Distl'ict 
at Kandi. , Board 

I
, meeting, 

21st Jan. 
I 1917. 

I Constructing well " July 1917. 
at Bamnapr. 

I 
[ 

Rs. 

650 

Rs. 

300 

H~. 

35{l 

I 

I Completed 

I 

Difference of 
columns i and 8. 

Amount 
of final 

bill. 
Saving. I ExC8ll. 

-----! 
8 !I 10 

Rs. Us. 

6();) :\0 

--------~-

REMAaK~1I. 

11 

-... 
00 

-
Only )NUt of 
the-u-ted 
amouat oab 
be IJl8Dt ia 
coDectiOb of 
materiale. 
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In column 2 the na.mes of wells and tanks a.re entered and 
in column 5 is shown the amount spent in the plevious offioial 
year, that ~, up to 31st March. Now the allotment for the 
<current year will be the difference between the estimated 
~mount and the amount spent in the pr~vioU8 year. This 
is shown in column 6. Supposing the register is filled up 
-correctly up to April 1917-the total of column 6 will give 
the money required to complete the unfinished water-supply 
{If 1916-17 which will therefore have to be provided in the 
budget of 1917-18. Suppotling this total comes to Rs. 30,000, 
the money available for new wells and tanks can then be 
easily arrived at and estimates prepared accordingly, re- o 

membering the estimated amount will have to be spent in 
two years as shown in Serial No.2 of the Khatiyan. It 
may happen in some cases that the amount of the final bi]] 
will be much lower than the estimated amount, and hence 
for works completed during the year there will be savings, 
and unless more woris are provided corresponding to the 
savings, there will be lapses. Hence columns 8, 9, and 10 
have been added. In No.1 the final bill passed amounts to 
Rs. 600, and there is a saving of Its. 50. The total of all 
such savings is deducted from the total of column (j and the 
total of all excesses added, to find out the real allotment. 
The Khatiyan should be closed on the 31st March every year, 
and from 1st April new entries should be made bringing 
forward the previou3 year's entries when required; otherwise 
there will be Bome difficulty in finding out the allotment 
separately for each year. 

As pointed out before, the construction of a masonry well Payments; 

will require two official years iul' completion; it should not k~:-~~ 
take more than this. But subordinates have got a tendency 
not to clear final accounts even within this period, a.nd the 
author has seen work of unfinished wells hanging on for four 
or five years. The plea put forward is, in most cases, that an 
examina.tion of the well in the driest part would be necessary 
to see if it was a. success. But such an exa.mination should 
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'be finished in one dry 8e88on and should not ta.ke two or 
~ . . 

three seasons. It is very discreditable if work of a well takes 
three or four years to be completed. Speci.al progress reports 
of all pending water-supply should be called for from the 
subordinates and action taken in time. There should be 
one payment for materials in March, another payment for 

Completion 0/ sinking, etc., in June, and the final payment for platform 
_k. pulley, etc., in next February. 1£ for any reason ~he final 

cannot be cleared in February, it should be cleared positively 
in June next; which will mean that the well has taken 
three official years for completion. An examination of the 
Water-supply Khatiyan will enable the office to prepare a 
list of all unfinished works, and special progres8 reports of 
these should be called for from the subordinates asking 
them to explain the delay in each individual case. If steps 
in this direction be not taken in time, there wiiI surely 
be-towards the close of the year-some incomplete water­
supply which should have been c(Jmpleted during the 
year. 

Schedule of In the schedule of all works vested in the control of tk. 
existing wells . . 
and tanks. Dlstnct Board wells and tanks should be separately shown. 

As several wells and tanks are likely to be constructed every 
Numbering. year, and therefore the number will gradually become large 

as years go on, the preparation of the schedule should be 
very carefully done. The corrections in the schedule are 
annually reported to Government. So there should be a 
system in arranging the schedule. By far the ~.gt method 
of arranging them is to show them thana by (,hana. In some 
diatricts they are shown road by road. But this is only 
possible when all the wells are situated near the roadside. 
Now that many wells are taken up in the interior far off 
from the roadsides, the schedules should be recast. Two. 
separate lists should be prepared, one for tanks, and another 
for wells. The basis of water-supply maps which have been 
referred to in detail on pages 6 and 7 is the revenue tha.na 
map, therefore it would be far better if the schedule is also 
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arranged tha.na. by tha.na. A specimen of such So schedule is 
.shown below:-

Schedule of Tanks under tlt.e District Board of Murshiilabad, 
Thana Beldanga. 

Serial I N"mes of 
No. tanks. 

--------
1 . Andulberia 
2 Bagda.nga. 
3 Belurhat 
<l Belia 

LIst No. • REMARKS. Jur!sdiction I Dimension 

---------1-------------
I} 

2!l 
;:12 
71 

200 x 300 Oondition good. 
175 x 250 
250 x 350 
150 x 320 

A similar schedule should be kept fUI: wells. 
In order to identify the wells or tanks on the spot, it is 

,desirable that the name, number, etc., of the schedule should 
be marked by some device on the wells or tanks. In the case 
of tanka, the numbers can be put on the notice-boards; while 
in the case of wells a marble-tablet with the necessary 
information may be jixed to the parapet. The marking 

·should be as below :-

Nowada 55 
1~ID.B.1917 

'meaning that the well is in Thana N owada, that the ~~rial 
number under the thana is 55, and the well belongs to the 
.llurshidabad District Board and was completed in 1917. 



'rIPe plan 
of wells 8t 
tanks; dia­

-meter of 
wells, size 
'linkS. 

CHAPTER III. 

THE diameter of a masonry well generally varies from 
4 to 8 feet, while the lowest size of a tank is 120' x 90' at 
the top. There is a great difference of opinion in respect, 
of size of tanks and wells ; in case of tanks the larger the tank 
the better will be the quality of water, but not so in case of 
wells. Tanks, as stated beforc, are nothing but storage reser­
'voirs, and as such, the larger the quantity of water they can 
hold, the lesser are the chances of contamination and pollution 
from outside; whereas, if the quantity be very small, the 
water will get polluted in no time by use. In case of wells, 
however, the water drawn out is replaced by fresh water 
filtering through the bottom, and therefore the size-in other 
words, the diameter of the well-is not, a determining factor 
of the purity. On the ot.her hand, the villagers will not 
generally use the well water in rains when they can get plenty 
of other water close at hand; in such cases the amount of 
water drawn from the well is very limited, and the less the 
diameter of the well the more will be the filtration through 
the bottom and a consequent purer supply of fresh water. 
It therefore follows that if there are no other objections the 
diameter should be as small as possible for purposes of 
economy. In some districts the wells are made of 4' diameter, 
in some of 5' diameter, and in some of 6' diameter. 

Information was collected from all the District Boards 
of Bengal; the replies received sh0w that no hard-and-ta,at 
rule is followed in the matter, but that each district adopts 
& particular diameter without any particular reason. 

Amongst the Hindus the prevalent custom is that a weH 
in which a cow cannot turn round and round cannot be used 
by both the Hindus and the Mohammedans, that is, if a 
Mohammedan once touches such a well, the water of it is. 
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spoiled and no Hindu with religious scruples will use its 
water any' more. In many districts where' the population 

• 
consists of both Hindus and Moha.mmedans the wells are for 
this reason made of 6' diameter, it being taken for granted 
that a cow can turn round in a 6' diameter well. A well 
6' in diameter will cost roughly Rs. 600, f)' in diameter 
Rs. UOO, and 4' in diameter Rs. 400. The construction of a 
well Qf masonry, that is, of bricks is not practical when 
the diameter is less than 4 ft.; even if constructed with 
specially moulded bricks, the hucket in swinging will strike 
the sides of the well when drawing water. So we can leave Question 0. 

aside the discussion of wells of less than 4' diameter. economy 

Considering the fact that an increase by a foot in diameter 
means an approximate increase of Rs. 100 in the cost of 
the ~ell, the minimum diameter, namely 4', :,;hould always 
be decided upon unless there are reasona.ble objeetions. 1£ 
a District Board decides to construct 100 wells per year, the 
saving effected evefy year by reducing the diameter by a 
foot is ] 00 x Rs. LOO or R;, 10,000. It can at once be 
said that it is of no use making the well of G' diameter, 
for the 5' diameter does not get rid of the Hindu objection, 
so the diameter might very well be reduced to 4' on financial 
grounds. Again, it is not necessary except in very big hats 
or markets where water is Grawn out by many people 
together at the same time to make the wells of more than 
6' diameter. Our discussion i:,; therefore confined now to the 
two types-6' diameter and ,1' diameter. 

Although the Hill'ius will object to the use of a 4' diameter 
well once touched by a Mohammedan, the Mohammedans 
will never object to the use of :'hlGh a. well touched by a. Hindu. 
A District Boa.rd .:l.nnually selects some ,villages where wells 
are to be excavated. Now t.he village population generally 
consists of Hindus a;'ld Mohammedans and rarely of Moham­
medans or Hindus only. The Mohammedans often live close 
together in one para and the Hindus in another para, the 
pard consisting of several houses constructed close together. 
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In settling the site for a. well in a village of Hindus and 
Mohammedans;' a site satisfying both the paM' is thus 

e 

pra.ctically impossible to get; therefore, in practice, the site 
is selected either in the Mohammedan para or in the Hindu 
para. Thu~ we have to deal with the following cases :-

(1) A village of Hindus only. 
(2) Do. Mohammedans only. 
(3) Do. both Hindus and Mohammedans. 

Each District Board generally adopts only one type plan of 
wells, either of 4' diameter or of 6' diameter. But f.rom the 
above analysis of villages it will be evident that it is a mis­
take to adopt a uniform diameter for every village. For 
instance, for No.1 and No. 2-a ·1' diameter well will do. It 
will certainly do for No.2, and if any doubts exist as to 
No.1, it should be made 6'; for, if the weH is touched 
eVen accidentally by a passing Mohammedan traveller, 
the Hindus will never again use the well. until it is purified 
by some religious ceremony. In the case of No.3, where the 
site is in a Mohammedan para, the well can be made 4', ana 
where the site is in a Hindu para it is better to make it 6' 
to avoid future trouble. The conclnsion we arrive at is 
therefore this :-That a District Board should prepare type 
plans for both 4' and 6' diameter wells and should adopt 
either type according to the requirements of each Village. 
A great saving can thus be effected and a larger number 
of wells can be taken up every year than was possihle with 
one type plan of 6' diameter only. 

Sia of taoks. In this, we will only consider the size of tanks to be 
newly excavated, not of old tanks to be re-excavated. As 
pointed out before, the larger the size the better the quality 
of the water. The millimum size is generally 120' x 90' at 
top. The size, however, will depend on the site selected. 
~cquisition of land in villages far off from town is not a costly 
item, so the tanks might be made as big as p088ible con. 
sistent with the funds at tie disposal of the District Board. 
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'The estimated amount may be from Rs. 1,500 to Re. 2,000 
• • 

but not more • .. 
Government Resolution No. 1518 L. 8.-G., dated 

'Calcutta, the 11th November, 1912-after discussing the pro­
,blem of rural water-supply-says: "It is with reference 
to the purity of the sources (of tanks) that ara under 
private control that the main difficulty arises. Under the 
.existiI\g Jaw the alternatives open to the District Boards in 
dealing with these private sources are to acquire them, to 
offer to maintain them on condition that they are handed 
over to District Board-control, 01' to contribute the whote 
or part of the cost of maintenance on such terms as may be 
>(lonsidered equitable without actually assuming control. 
'The capital expenditure involved in any programme of acqui­
sition .mu!lt indefinitely postpone any considerable improve-
ment in the water-supply by these means, and it is in the Re-excava­

..direction of amicable arrangements with the owners of the :!~k:~ old 

tanks that the only" real hope of any speedy progress lies. Addva~~ 
an d ....... vao­

Experience has shown that such owners are generally reluc- tages. 

tant to part with proprietary rights or complete control over 
the tanks, and the agreements batween them and the District 
Board have usually taken the form of an undertaking on their 
part to keep the tank pure in return for a contribution from 
the District Board towards the cost of re-exoavation. Sucb 
agreements are difficult to enforce, and it is a frequent 
-complaint tha.t they fail to effect their object. It has 
been suggested, and His Excellency in Council desires to GOfmnmenJ 

commend the sug17estion most stron!1ly to the attention of Resolution in 
b 0 the malkr. 

District Boards, that a more hopeful solution of the difficulty 
is.an agreement whereby the owner in return of a contri­
bution towards the cost of re-excavation or of mam­
ten&noo would con:gent to the District Board enforcing 
by its own agency definite restrictions to prevent the 
pollution of the tank,'" ... ... and it would appear to be 
.quite feasible to enfOfoo the restrictions that are necessary 
to prevent the pollution of 110 properly selected tank 
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without ne~rily interfering with the fishing rights of to", 
proprietor. " 

The suggestions made in the extract quoted above have­
been followed in many districts with what results will 
be discussed hereafter. An agreement betwedn the Distriot 
Board and the owners of tanks, as adopted in the Murshidabad 
District, is given in the Appendix. It would appear that 
in the agreement the tank is made over to the E>istrict 
Board by the owners on certain conditions. namely that the 
fishery right in the tank and the proprietary right of the banks 
will remain vested with the owners. In other districts also· 

Apeements the agreements are more or less on these lines. The practical 
WIth owners: diffi I' h' h . h' f Conditions to cu tIes, W IC are met WIt III gettmg an agreement a 
be fulfilled. this kind executed, are numerous. Let us take the case of a 

village which has twenty old tanks in it. The District 
Board wants now to take up one of these tanks and reserve 
it for drinking purposes after re-excavation. The conditions-

I 

which will have to be fulfilled are:-

(1) The tank must be in an open place, far off from 
insanitary pits, etc., without any bushes, trees~ 

or houses on its banks. 
(2) It must he centrally situated to be equally and 

easily accessible to all the villagers. 
(3) The size must be a moderate one so that the cost of 

re-excavation may not be very heavy. 
(4) The agreement must be registered and signed by 

all the proprietors. 

Now it is not very easy to get a tank to fulfil condition 
No. 1. In the majority of cases, the original and prima.ry 
object of excavating these tanks was to get earth for 
building plinths of houses, and most of the tanks are there­
fore in the heart of the village, and as such the surroundings. 
are too insanitary to allow the tanks to be reserved iu. 
drinking purposes. Outside the village at one end there­
will probably be a suitable tank but then condition No. 2. 
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will not be fulfilled. Taking for granted tha\ a tank fulfilling 
conditioIV' 1 and 2 is ava.ilable, it will probably be of such 
a size that the cost of r~-excavation will come to 8. very 
high figure. Finally there is the question of the agreement. 
The owners may be willing or may not be willing to make 
over the tanks. There may be nineteen co-sharers living in 
nineteen different places whose signatures are to be obtained 
for registering the agreement. It will probably happen that, . 

k· II h bl fl' h' . D·fficul#es. after ta mg ate trou e 0 se ectmg t e SIte, prepanng in Ike /ulf}l 

the plan and estimate, and inducing the owners to sign the mendl'tO! 
can I Ions-. 

agreement, a co-sharer will turn up who will object to sign the 
agreement or to make over the tank; for, although the 
Government Resolution says that" offers have been made by 
lllany zemindars to place their tanks on these conditions at 
the qisposal of the public for the supply of drinking water, and 
His Excellency in Council believes that the experiment 
promises considerable success," in practice, the offers are 
not so many as expllcted and in some cases the agreements 
have Hot acLuaJly been executed by the proprietors although 
the District Boards have finisbed the re-excavations on 
undertakings and promises urigina,lly aglco(l upon by the 
individual signatories. The terms in the agreements are 
very liberal; filihes yield a very good income; the banks will 
grow good vegetables for many years; and still offers are not 
as many as might be expected. Thus the system of joint 
working of District Board and the proprietors has not 
proved much of a success. In the debate on water-supply in 
the meeting of the L~gislative Council on the 4th September. 
1916, the Hon'ble ~ir Naw~b HhalllS-ul-Huda, in dealing wid. 
the question of contribution, sa.id: "Experience has, however, 
shown that the sy~:tem oi entering into contracts with owners 
of old silted-up tanks to dig their tanks at the cost of Govern­
ment has not been as successful ItS it was originally expected. 
It often happened that some co-sharer who did not disclose 
himself when the CO.:ltract was entered into turned up when 
the tank was excavated and said that he had a share in the 
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E6D1Wa#on of tank and that he had not agteed to the WU18. This 
~~::~. difficulty has in'duced District Boards in many places to 
'8-MoarJ"UOn • I ds d h" • of old tanks. acqUJre an an to excavate new tanks of t eIr own 

Question of 
aCfuisitiofl. 

instead of excavating tanks belonging to private persons. I 
oonsider this to be more satisfactory than the old practice." 

The idea is prevalent in many District Boards that if 
acquisition proceedings have to be instituted, the cost of 
each tank will be very heavy. This is an entirely wrong .idea. 
If an old tank is going to be acquired, the cost will no doubt 
be heavy, as the proprietor will have to be paid some part 
of ~he cost of the original excavation of the tank as compen­
sation. But if the system of entering into agreements with 
the owners be abandoned, why should these old silted-up 
tanks be acquired? The conditions mentioned in page 26 
Gan easily be fulfilled if a new site be acquired and a. new 
tank be excavated. The land required for a good-sized 
tank will be about five bighas. The cost of acquisition in 
villages will vary from Rs. 20 to Rs. 100 per highs. in ordinary 
cases. At the outside the cost should not exceed Rs. 400. 
Now the cost of excavation of a tank may be taken as 
Rs. 1,500, and thus the total cost will be below Rs. 2,000. 
This may at first sight seem a high figure, but in the long 
run it will be cheaper for the District Board to have tanks 
of their own on acquired lands. The fishery right may be 
leased out and the banks also may be settled for cultivation 
of vegetables. Both these should yield a good revenue, 
and if the fishery right be leased out for several years at a 
time, the lessee will be able to rear fish and sell them 
when they become mature, and thus the settlement is likely 
to be very profitable. The money spent in the acquisitio. 
and new excavation can in this way be partly recoverable 
within a few years. The idea that new tanks by acquisition 
()f lands are very costly should not be allowed to gain 
.ground. In re-exca.vation of old private tanks the estimated 
figures sometimes go above Rs. 1,500, as the existing tanks, 
whatever the Bize, must be re-excavated. Hence, when the 
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size is very big, there is no oontrol over the estimate, and the 
unneoessarily large dimen~ons must be acceptM. In acquired 
lands, hdwever, any f\ize oan be adopted suiting local con­
ditions and funds. 

The Government of Bengal in their recent Circular Latest 

No. 12, dated the 19th March, 1917, explained the position g;;:i:rment 

regarding acquisition of tanks, etc. The Circular says: "III til rega~d!~ 
. . acquIsition. 

Tan~ must be DlstrIct Board property before they can be 
reserved under this section (Section 90 of the Local Self­
Government Act), and private tanks can only become District 
Board property by means of acquisition or a deed of gift. 
An agreement which merely gives a Distriet Board the control 
of a tank will not of itself take it out of the category of private 
tanks and allow of its being reserved by the Board." 

.Government Resolution No. 1518 L. S.-G., from which 
an extract has been given in page, 25., however, sug­
gested a sort of contract between the owner of the tank 

• and the District Roard, but this Circular clearly shows that 
the contract arrangement is against existing law, and the 
question now arises-what should be done in cases where 
agreements have already been executed by t.he owners ~ 
Should the District Board acquire all these tanks now, or Cases 01 old 

leave them as they are '1 The latter course seemB hardly tanks alyetJl( 
. ye-ezt;af1a'ea. 

justifiable, since the tanks cannot be reserved by the Board 
and oonsequently offenders who pollute the water cannot be 
punished. Therefore, in these circumstances, it would be 
better to acquire all these tanks under the Land Acquisi-
tion Act and make them District Board property, unless, 
of oourse, the owners corlaent to execute a deed of gift in 
favour of the Di'Strict Board. The Circular No. 12 further 
goes on to say: 

"In these circulIl8tances it appears desirable to define 
clearly what classes of tanks cau be reserved under Section 90 
and dealt with under a by-law fram~d under Section 139. 
Government are advised that the following three classes of 
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tanks only ca.n be so reserved and form the subject cA District 
Board by-Ia.ws, 'liz. ;-

(i) Tanks which are already District Board prd'perty ; 
'(ii) Tanks acquired under the Land Acquisition Act or 

excavated on land so acquired; and 
(iii) Tanks given to, or acquired by, a Distl-iet Board by 

a valid deed of gift executed by all the owners 
and persons having easements therein. 

Owing to the difficulty in securing the writi,en ccml>cnt 
of all owners and easement holders, it will probably be found 
in practice that it is simpler and more efficacious for Dil:!trict 
B~ardB to acquire lands for tanks instead of exec'lting 
agreements," 



CHAP1'ER IV. 

IN the 'Government Circular quoted on page 2 the system Syste~ o~ 
Qf contribution was discussed, and it was laid down that contrlbut;on. 

under the existing rules it was optional on the District Board 
to insist or not to insist on payment of contribution by the 
villagers. The Circular concludes: "The idea should not be 
allowed to gain ground that need for local co-operation has 
disappeared." As the whole subject will be discussed ill G01Iernfll6n1 

detail here, it is worth while to repeat the situation as Circulars. 

explained in the Circular. Nome years ago, Government 
offered to pay one-third of the cost of a water-Rupply on 
the conditions that the villagers contributed one-third and 
the District Board the other third. ;-';ub>lequently, Govern-
ment withdrew this offer, hence the condition of one-third 

• 
contribution by tht> villagers is not imposed. In fact, 
Government now leaves the matter entirely in the hands of 
the District Board. 

That considerable misapprehension existed in the 
matter will be apparent from the following extracts from the 
speeches in the Bengal Legislative Council on the water­
supply debate on the 4th September, 1916. 

Hon'bIe Bahn Bhabendra Chandra Roy said:-

" The practical difficulties may be summarised thus: 

(1) The eternal difficulty about the local contribution 

(2) 

of one-third the ~ost, a condition which is not 
very often reJaxed. 

Apathy of landowners most of whom are unwilling Discussion 
. . of the que ... 

to make gIfts of land>; for excavatlOg tanks or tion in the 

wells, and do not come forward to place their t~~~t~ve 
tanks in the hands of the Boards under an agree-
ment to reserye them for drinking purposes. 
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(3) The absence, in the case of 8. few Boards, o~ 8. definite 
8n~ oomprehensive programme which·might be 
given effect to in 8. few years. 

(4) The large expenditure involved in carrying out 
projects of excavating reserved tanks by acquiring 
lands wholly without local aid." 

The Hon'ble Kumar Shib Shekhareswar Ray said ;­

"If we are guilty of not spending much on water-supply 
the fault is not our own; it is rather the fault of the Circular 
issued during the term of Sir A. Fraser, which demar1ds one­
t,hird of the cost of digging tanks and wells from the inhabit­
ants of the locality. Unless this Circular is withdrawn, it 
will never be possible for the District Boards to spend much on 
water-supply, because people in llia.ny part.'i of the country 
are too poor to make this contribut.ion. It is worthy of note" 
however, that large amounts are being spent on water-supply 
since some relaxations were made in the above rule, and I 
hope that, with the withdrawal of the Circular, these amountf: 
will continue to be increased without any interference as is. 
contemplated by the Resolution." 

Na\vab Sir Syed Shams-ul-Huda said:-

" A great deal has been said as regards the Circular 
which insisted on the villagers contributing one-third of the 
cost of the excavation of tanks. That Circular was issued 
long ago, and it was issued long before the Public Works Cess 
was assigned to the District Boards. I believe that af.wr the 
assignment of the Public Works Cess many District Boards 
have not felt themselveM fettered by that Circular. The 
Circular issued in 1915 would be sufficient authority for District 
Boards willing to spend more money to relax that condition. 
However, as it has been said that the Circular stands in the 
way, we will consider the desirability of withdrawing it .••• 
The one-third contribution was insisted on in days when the 
District Boards had not sufficient money, and when Govern­
ment promised to pay a certain pQrtion of the money spent. 
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011 water-supply. lIt was done with the obiect of taking 
something from the owners of tanks who wanted their tanks 
to be excav'ated at the cost of the District Boards. I think 
it eminently a just demand." 

Let us see now, how, in practice, this system of contribution 
is enforced. In some districts one-third contribution is still 
insisted on for both tankFl and wells. In some, contribution 
is realised for tanks only and not for wells, in others no 
contribution is realised at all. Now, why is there this cry 
against the principle of asking the local people to contribute 
something towards a work which after all will benefit the. 
particular locality and none else? If a primary school 
building is constructed in a particular village, the villagers 
have to contribute a portion of tl1\\ amount; so, why 

. b· 1 Adoption ot should .It not be t. e Harne III the case of water-sllpp Y 1 A the contrlbu-

great deal is said now-a-day;; that after the transfer of the ~ion sys~m 
. In practice. 

Public Works Cess, the Di:;trict 13oarJ::; are spending more 
on communication thl~n on water-supply and ::;anitation. In 
the Legislative Council debate on the 4th :::leptember, 1916, 
Hon'ble Babu Surendra Nath Roy said :-

" I really cannot accouut for the apathy and indiiIcrpnce 
of a large number of the members of the District Boards, the 
majority of whom are nominated, to this water-supply 
question. The members of the District Boarus, as far as I 
am aware, set more value on pucca metalled roads than on 
the supply of drinking water." 

Since the transfer of the Public Works Cess, circular 
after circular has been l~i!Ued by Government pointing 
out. to the Dli:!trtct Boards t1,~ desirability of spending 
more money on water-supply than on communication. 
It is argued that villagers are dying by hundreds for 
want of pure water··supply and that communication 'is 
of far less importance than water-supply at the present 
moment. This may be correct, but the question to 

decide is whether the District Board revenue should be 

0, ll1DU 3 
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spent on water-supply Without the supplement Qf local aid 
at the sacrifi:e of communication. A road running from one 
end of the district to the other end, probably 100 miles long, 
da.n nev~r be constructed or maintained by joint individual 
co-operation. Is the situation the same in regard to a well or 
a tank in a village? Cannot each individual with a moderate 
income dig a well in his own house? All the villages can 
never combine to make a road lOO miles long; but the 
villagers of one village can combine and raise Eufficient funds 

Discussion for digging 81 well or excavating a tank. Years ago, the 
of the s~stem zemindars used to do works of charit.v by excavating 
of conlnbu. • . . ".. 
tion. tanks or wells in their zemll1d'1rl. TIus 18 gradually 

getting obso]p,te but all the sa,me the nazars and taxes, 
which the poor ryot.s pay to the zemindar on each and 
every occasion, have remained constant, if they havtl not 
actually increased. The Dist.rict. Board is now taking the 
part of what the zemindars used to do. Let us analyse 
how the average income of a villager is SI,ent. The followi.ng 
are the possibJe items :-

(1) Payment of taxes, debts, interest on debts, etc. 

(2) Expenditure on fooding, clothing of self and relatives. 

(3) Litigation expenses. 

(4) Savings and miscellaneous. 

In many districts a high percentage of the ill come of each 
ryot is spent on litigation, that is, it goes into the pockets 
of pleaders and muktears. All districts a.re not. equally rich, 
but there is not thp ]past doubt that unnecessary litigations, 
backed up by professional touts jU.Qt at the time when the 
ryot has got some money in his hands by the sale of crops, take 
away the greater portion of his income. If, then, the people 
can spend so much on litigation, cannot they spend money 
for the water-supply of their own village? They certainly can, 
but that they do not do so is due to want of education and 
tra.ining in sanitation. When the people themselves will 
understand the need for sa.nitation, then only will there be 
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a rp.al improvement, and not before. There are poor districts 
where it is rea.l1y difficult for the villagers to PIlY any local 
contribution, Jmt the nnmber is small. In a poor district 
there will be found some villagel:l at least which are fairly rich 
and where contribution can be realised. 

From the foregoing discussion it will appear that the Co~clusion 
f 'b t' h Id b' hd . arrived at. system o' contn U lon S ou not e Wit rawn m every 

district. Rich villagers can afford to pay, poor villagers 
-cannot; therefore where the villagers are rich, let the system 
of private cont.ribution Rtand; and where they are poor, let 
the District Boara bear the whole cueto The District Board 
should insist on the realiilation of contribut.ions wherever 
!,ossible, and in case where the villagers are too poor, the 
zemindar should contribute, for after all it is in hitl interests 
no less than in the interests of the poor ryots that they should 
not die for want of good drinking water. 

There exist some difficulties in selecting the site for a well Abuse of the 

h 'b . 1 ~ I' d I ... f d system of W ('fe contn utlOn las '[Jeen rea lse. n pructlCe It lS oun contribution. 

that all the villagera C911not combine to raise a contribution 
amongst themselves and that a rich villager sometimes pays 
the whole amount or a major portion of it. Nat.urally the 
contributor claims that the site flhould be near his house; 
that some consideration should be given to this cannot be 
denied. But undue advantage should not be given to him 
alone, The author has seen cases where a public well was 
constructed almost in the inner compound of a contributor. 
Even partitions were erected over the top of the well-one 
part being used by the outside people and the other part 
by the ladies of the contributer's family. 

In several other eases the author has seen three or four 
public wells constructed in compounds of houses situated 
close together; on enquiry it transpired that at first one man 
got sanction for a District Board well in his own compound, 
paying one-third contribution of the cost. His rich neighbour 

. lIIustration 
refused to take water from that well due to aome pl'lvate of abuses. 
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enmity and got a Dist,rict Board well in his oompound also, 
paying the ()onditional one~third cost, His next neighbour, 
equally rich, followed suit and also got a well. l,t thus happens. 
that rich people, who can aHord to pay the entire cost of a well 
and wOllld have gladly constructed a' well entirely at their 
own cost, take advantage of the system of contribution and 
pay only one-third the cost and get a so-called public well 
in the compounds of thoir own houses, This is, of course, 
abusing the system, and the authoriti(;ls who sanctioned the 
wells and selected the sites aJ'{~ more or less to blame. These 
few instances, however, show huw undue arlvant-age may be 
takm of the contributioll system by rich people, ,'1nd how it 
is essentially necessary to prepare a careful programme based 
on correctly prepared \vater-supply maps. 

Sites for It has been rccolllrnendeu before that sites for tanks 
wells acqui- bIb . d I . h b 'd t' f sitio~ or s ou d e acqUIre ; not llng as een sal yet OJ: I:\ltes or 
deed of gift: wells. In the Murshidabad District the system is that deed:,;. 
By-laws. 

of gift by the owner~ are executedJ making OVer the: pro-
prietary right of an area of land of 25 feet radius all round 

the well in favour of 1he District Board. It is evident that 
land for tanks and land for wells do not fall in the sa~e 
category. While proprietary right in the land of a tank if:! 
absolutely necessary to District Board control, it is not so 
in the case of wells. The actual land required for a well i8 
very insignificant ill area as compared to that required for 

a tank. While it is difficult to obtain land for a tank, there 
is no difficulty in gett,ing land for a well. On the contrary, 
there is aJways a keen deRire on the part of the villagers to 
have the wells near their own houses; and everybody is 
willing to give a picce of 'land for this purpose. Under 8uch 
circumstances, what is the use of a District Board obtaining 
proprietary right of land surrounding a well? In some 
districts there is even a talk of acquiring lands for all wells. 
This is, of course, an abf:!urd idea. The LlIj,nd Acquisition 
procedure is a tedious one; besides, ultimately, one District 
Board may have to construct a,'1 many as 2,000 wells, and 
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having 2,000 land acquisition plans and registers to look a . 
.after is a task. that oan be more easily imagined than carried 
tbrough. After the construction of the well it would no 
doubt be necessary to see that its water is protected from 
po)]ution, and that is all the District Board is required to 
see to. Thls object can easily be attained by It suitable by­
Jaw. The draft model by-laws, page 496 of Local Self­
Government Hand-Book (Egerton's Manual, Sixth Edition, 
19l6), with slight modIfication will :,Ierve the purpose very 
well. 

The modification should be that in the rR8e of wells, the 
dumping of refuse, the erection of huts, etc, and the 
{lommitting of nuisance are to be strictly prohiLited within 
an area. of 25 feet radius from the ccntre of t.he well. Thus 
it seems hardly justitia.hle, where wells arc GOllecrned, either 
to go through the tedious Land Acquisition proceedings 
(lr to obtain a deed of gift from the landed proprietor . 

• 
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CHAPTER V. 

THERE has been a great deal of disoussion as to how the 
Wfllls and tanks, on which so much expenditure was made by 
the District Hoards, could be kept reserved for drinking pur­
poses only. The difficulty is not so groat in the case of wells 
as in the case of tanks. AE Roon aR a well is conE.tructed it is 
practically IPserved, for the water has to be drawn out before 
it Can be used for any purpose at ull; \lot so, however, in the 
case of tanks. In dealing with this question the Government 
of Bengal in its Resolution No. 1518 L. 8.-0. of the 11th 
November, 1912, says :-" The common causes of ~o:1ta.min­
ation of a drinking water-sl'lpply are ;-

(1) Its use for washing, watering cattle, or ita defilement 
by insanitary practices, 

(2) Percolation or surface drainage from an insanitary 
aroa, 

(3) Jute steeping or other form of vegetable pollution, 

and it would appear to be quite feasible to enforco the restric­
tions that are necessary to prevent the pollution from these 
causes of a properly selected tank * * * ~:."-It goes on 
to lSay:-" The !>etting apart of a tank as a. source of water­
supply for drinking purposes is not, however, sufficfent in 
itself to prevent its pollution, and the protection given by the 
law to public reservoirs is inoperative viithout llomo agency to 
set the law in motion." The Uesolution then suggeB~s the 
following probable means of "setting the law in motion." 

, (1) By the agency of the village Chowkidar who may 
be entrusted with guarding the tank. 

(2) By appointing a special guard for the purpose, and 
financing the scheme by Jevy of taxes where Union 
Committees have been established. ' 
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III order to ascertain how these Government instructions 
were given eilect to, information was collect"d from all the 
District Bbards as to the means adopted for reservation of 
tanks, and from the replies recei vod it was apparent that 
no District Board had yet been able tu find a solution 
to the difficulty. Unless and until tIle villagers who use 
the tanks are themselves sufficiently educated to understand 
the evil effects of polluting the sources of public water­
supply, no amount of outside energy will be able to prevent 
it. Practical experience shows that villagers invariably 
get their water from the tank which is nearest at hand, 
ra.ther than go to a so-called reserved ta.nk situated-a 
little farther off. The conclusion arrived at from this if; 
that the people mLlRt flr;;t of all be sufficiently educated 
in sanitary matters; which, of course, wilt take centuries. 
In the meantime some remedies arc necesRary' to be 
devised which, without being too cOHtly, will prevent people 
from polluting the ~llk-water. Government suggestion No. I 

is not alwa}s pr3.cLicab!c, and in No. ~ the cost will be 
a heavy burdon, while, even if a guard be appointed, 
it is doubtful whether in a village the law nan be strictly 
enforced. 

The replies received from the Distrie:t Boards on the 
means adopted for reservation may be summed up as below:-

(1) Barbed wire fencing all round with two wicket-gates Methods 

is constructed and notice-boarru, aro posted in ~f~~::1;in 
some districts. District 

Boards for. 
(2) Fencing ~ll round and a pump is provided for drawing reservation 

of tanks. 
out the water. 

(3) Wh(1te old tanka are re-excavated, the owners under­
ta.ke by an agreemellt to keep the tank reserved 
and no f.lither action is taken. 

(4) In one district it is said "the villagers generally 
preserve the tank and take oare that the water is 
not polluted by anyone." 
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(5) Tank is leased out and the lessee is ordered. to see tha.t 
the tmk is kept clean and reserved. The Pancha­
ya.ts also see to this. 

(6) Thana officers in one district are entrusted to see to 
the reservation. 

(7) Barbed wire fencing is constructed, potice-board 
posted, and guards appointed to watch the tank. 

Discussion as It would appear none of the above methods except No.2 
!fc~eu~I~- and No .. 7 arc really effective. The people are not Jet used 
of the various to drawmg water by pump, and 8.'> mostly women go to fetch 
methods. f k h . l·k 1 t b water rom tan s, t e pump-system IS not 1 e y 0 e success-

ful or popular. No.7, 'viz., cOllstru('ti~g a fencing and appoint­
ing a guard is no doubt effective but the cost is simply prohi­
bitive. Further, it is doubtful whether in a village the 
guards can always be relied on, or fWP.ll if relied on, whether 
any case of infringement of the by-law against any co­
villager will be start,ed by the h'11ard. !n some districts of 
Behar the pumping business is done by paid labourers, and 
the water is stored in masonry reservoirs pumped from the 
tank; from these reservoirs the water is taken out by the 
villagers. This is very cost.ly and involves more recurring 
expenditure than the appointment of a guard only. More­
over, it is more applicable to town-supply than to ruraJ water­
supply. Spending money on exoavation of tanks and not 
reserving them in a tme sense of the word cannot be too 
strongly condemned. In some districts no fencing is used, 
nor a guard appointed, but a notice-board is posted and the 
tank is left to the good sense of the villagers not to pollute it. 
The villagers of course bathe in the tank and wash their uten; 
pils and c1othf'S and sumetimes throwaway or remove the 
notice-boards. Rimply putting up a notice-board is of little 
UFle, and such tanks can hardly be called reserved, while the 
money spent on them is more or less wasted. The cost of 
putting a fencing all round is not much, but District Boards 
would probably call it an unnecessary expenditure I It is 
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time that Government should insist that proper means to 
reserve the tanks be adopted and inaludefl in the esti­
mates, and that no tank he excavated where a fence or a 
·guard is not provided. No doubt tlle remedy is a partial one, 
but something is better than nothing. 

Tanks are more ea.'1ily liable to contamination than wells, Wells and 

and a.1so it is more difficult to keep a t.ank reserved than a well. ctanks: . 
OmparJIIOD : 

Wells therefore should be preferred to tanks wherever possible. Preference in 

Many District Boards on these grounds do not excavate tanks ~~~::. to 

At all ; there are, however. some districts and sOllle sub-divisions 
where the prwple, all their live~, have Leen accustomed to get 
water from tank~ only and arc therefore averse to wells~ 
It wiJl take some time to habituate t,besp. people to well-water, 
but in the author'~ opillion tanks should /!raduaJly be 
subRtjt)lted by well" for rural drinking water-supply. In the 
Resolution No. 1;')18 T-J. S.-G. of the] lth November, 19] 2, the 
Government of Bellgal tried to insist 011 thp. importance of 
·clearing Rnd preser1'l.tion uf old tanlu;. The Resolution 
Rays :-

" While, thel'l~fure, the excavation of ('.\'(,11 Olle new tank 
in every village in Bengal--and tanks are held to be tho most 
generally sllitahle form of water-supply---migbt well seem a 
task beyond the resources (,f the District Boards, it may . . 
reaRonably be anticipated that these bodies will eventually 
find means to cope with the question of improving the purity 
of existing tanks. Where such tanks are already in the 
possession or under the control of the District Board, they can 
be reserved for the supply l,f drinking water * >I< >I< but 
these form only l'l. very small ploportion of the total number, 
antl it is with referellce to the purity of the sources that are 
under private,:}ontrol that .the main difliculty arises." 

Recent circulars of Government have, however, dis­
{)ouraged tbis practice of taking OVer old tanks. It is interest­
ing to discuss one thing in this connection Lere. What is the 
ll'e8.8on that in the old Badshabi time tanks were considered 
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very good sources of water-suppJy? For in tbosed&ys wherever 
Discussion the soil was sufbable there were many more tanks than wells. 
as to why 
unks were The reason is this: Tanks, as pointed out before, are reservoirs 
successful f' 11 ad d' b' d h h b' before in th,~ 0 water 00 ect unng t e rams, an as suo , t e 19ger 
old days., the tanks, the less are the chances of contamination and 

Suggested 
methods of 
improved 
system of 
reservation 
of unk: 
Tank-well 
system. 

pollution of their water. In the old days tanks excavated 
were of a very 'large sue, and they were locally called dighis. 
Now, in spite of the fact that washings, bathings, etc., were 
done in such tanks, pollution was very rare owing to the large 
quantity of water in them; an~ the large number of fish 
that lived in such big tanks further minimised the chances of 
pollution. Now-a-days the Didtrict Boards are not rich 
enough to excavate such big tanks, and the zemindars who in, 
the old days used to patronise such charitable works, are very 
seldom interested. Migration from insanitary villages to 
towns is the order of the day, and subscriptions, contributi'JllS, 
and donations to well-advertised town-affairs are mncl! 
preferred to the smaller and silent works of public benefit in the 
Villages. Thus, the zemindar's help can no longer be counted 
upon, and the poor ryot who once so much depended upon the 
landlord now hardly ever sees his face. The zemindar 
probably lives afar off in some beautiful city where the 
surroundings are too gay and lively for him to remember 
the poor ryots toiling in the village. 

The standard minimum size of a tank is 120')( 90', 
and it seems much preferable to have a 6-ft. or 4-ft. diameter 
well than a small-sized tank like this. It is, however, likely 
tha.t the soil of a particular locality is of such a nature that 
nothing but tanka will be succelisful there, and if wells be 
tried the cest will be very high due to the excavation bei~g 
carried down very deep to obtain a supply of water. In 
such plaoes a small tank 120' x 90' of the standard size may 
be excavated and tIle method whioh the author styles 
the tank-well system of drawing water may be adopted. 
This sya,telll of tank-well is devised by the a.ut,hor and 
is (in his opinion) the only system by whioh a tal1k can be 
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kept r~ved. The present position s6eIjS· to be briefl} 
this :-

(1) The District Boar& have not enough money to 
exoavate sucb large tanks II.S were constructed 
in the Badshahi time when labour was oheap and 
zemindars more benevolent. 

(2) The tanks which are now-a-days excavated or re­
excavated fIre of moderate size, and hence are 
liable to be easily contaminated. 

(3) No means suiting all conqitions have yet been devised 
to keep a tank in a rural area perfectly reserved. 

(4) Wells are preferable to tallks. but there are places 
where, due to the soil, wells at moderate cost are 
impracticable and bence tanks have to be exca­
vated. 

(5) SQDle sort of device i" therefore required for keeping 
small-si"4ed tanks in a perfectly reserved condition. 

The tank-weil sYlltflm is illustrated and explained in 
Figures 4 and 5 of Illate No. 1. A bnk 120' X 90' X 12' is 
exca.vated as usu~l and a barbed wire fencing not less than 
4 feet high is constructed all round with one gate only which is 
kept locked up. A well of 4-ft. diameter of the same depth a& 

the tank is constructed about [) feet off from the spoil bank of 
the tank. This well is lined with masonry steining walls as 
usual and is connected by a pipo with the tank as shown in 
the sketch. The pipe has "ire-gauze strainers fixed at its two 
ends so that no forelgn matter ca:? get inside. Now the level 
of the water in the wen ,,·:11 be the same as the level in the 
tank. Th,tl water for drinking and other purpose!! is drawn 
from the well ann. nobody can g~t into the tank due to the 
obstruotion of the barbed wire fencing. The tank is therefore 
kept reserved from bathing, washing, etc. The well is supplied 
with a. platform, pu]ey, etc., as in the ca.se of ordinary masonry 
wells. This the a.uthor calls the tank-well system. The cost 
of the well cannot be much, as its depth is only the depth of 



the .tank. '!'he eombined tank-well can at most cost'Rs. 300 
extra, and conside~ng the advantages, it is worth whil,e to give 
it a trial. If necessary two or three such wells .can be 
·oonstructed round the tank. It should be remembered that 
this system is applicable only to localities where ordinary 
wells cannot be made successful at a moderate cost. There 
may be any number of private tanks in such localities, but it is 
essentiaUy desirable to have at least one tank properly reserved 
for drinking water. The only clisadv.1ntage is that many people 
cannot draw water from the' tank-,veJl at the same time as 
was ,Possible in the caRe of a ta.nk ,vater-supply alone. 

t:0ntamina- We have discuRsed above the question of contamination 
tlon of wells: f" I 
Author's, 0 tanks only. A~ welb are thf\ clne{ sources of water-supp y 
Psatetnt f' in manv districts. it is worth ",·hile to discn~s the question ')f ysemo • 
drawing their contamination at some length. The water from wtlils 
water by 
the Ami- is drawn OlIt either by means of a. pump or a bucket and 
Water· Lift. Th . f I 1 rope. e pump-I'.vstem Jil lIot w.ry success u, as peop 0 

are not used to it; besid(~s, it is cost1y and gets easily 
out of order and can be used only in case of a limited 
depth. The most general sYE.tem is the rope and bucket 
system; that is, a bucket is immersed into the well by means 
of a rope and the water is drawn out and taken away. 
In many District Board wells the bucket aI~d rope or chain 
are supplied by the Department, hut they are invariably 
stolen as soon as supplied. People therefore use their own 

vessels and ropes for drawing the water. Now, there ia a 
great chance of the water being contaminated, specially when 
-epidemics break out, if private vessols or ropes are allowed 
to be used for drawing water. The height of the parapet wall 
above the pla.tform is necessarily low being about 21 to 3 feet, 
and people will sometimes put their contaminated utensils 
on the top of the pa.rapet, or themselves stand on the parapet 
at the time of drawing the water. One important means 
-of guarding against contamination is to prevent water once 
dra.wn out from falling into the well after possible contamina­
tion. Sometimes a wooden or terrace covering is provided 
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on the top as a. remedy. This remedy, however, is not of 
muoh value; peop1e will stand on the ooveting when ~awing 
water, 8Jld thus the refuse water falls back into . the well· 
The flap door kept for the rai:;il1g of the bucket cannot be less 
than 2 feet square and so dust, lea.Vl:S of trees, stones, etc., 
easily get into the well al1(1 ponute the water. In this oon­
neotion of contamination of well-water the following extract 
from a lecture by Major W. A .. fu.>tice, M.n., Sanitary Com­
missioner for Madras. give:; a detailed de:;cription of how the 
contamination of well-waLe" is conveyed. 

" Our great object should be bow to maintain its purity 
after coUection. Unfortunately it l:S almost impossibl~ to 
persuade the people of thiR countl'.Y that it is a dangerous or 
insanitary practice to wash their clothes, soiled perhaps with 
oholera or typhoid dejection, OJ] the top of the parapet of a 
weH and allow the drippings- to fall lJack into the well. This 
praotice, too, you have all seen in the drinking water tanks ill 

vour villages. . . 
" Further, the pmctiee of drawing water from wells with 

a brass or other yessel which is cleaned b.v being scrubbed 
with earth from a dirty pond or froHt t!lt~ toad or anywhere 
with some moisture about is insanitary. The ropes .\lJso used 
for attaching the vessel are allowed to (;oil on the ground 
trodden with dirty feet around the well and at the next 
attempt to draw water the filth on the rope falls into the well. 
In the oountry, troughs for water cattle, etc., are placed 
against or near the well, the contents of whioh percolate back 
into the well. The throwil.'g of stones, pieces of wood, and 
fibres of all kinds into the well all tend to pollute the water 
in it. The mother who is ,>.ursing her cholera-stricken cbild 
may rush to the well with a lota soiled with emana.tions from 
her patient, dip Jt into the weU, and cause an epidemic of 
cholera ~n the village. When wells are scarce, water has to be 
distributed ill water-carts. . You oan see the wa.terman filling 
the cart at the weH, and how be pollutes the water by using 
his ha.nd as a funnel. See also the rope ooiled on the coping.. 
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" Undoubtedly the best 'mefJlod of protJeCliing a. well is 
to provide it witf: a pump and a cover .. In this way no'injuri­
()us pollution can take place, and contamination,. by dirty 
vessels or ropes used for drawing the water avoided." 

From the above not~s Oll the possible ways of contamina­
tion of the water of wells, the 'preventive remedies would be 
as suggested, viz" the use of a plirop and a watertight cover. 
But, as pointed out ~efore, the pump-system is not likely to 
beoome popular in tbis country, as the women who usually 
draw the water in rural areas, flrc prejudiced agllust it. 
Again, pumps easily get out of orner and can be used only 
to· a limited depth. III case of l)reakage or disordeI, it is 
very difficult to do prompt repairs in outlying places of a 

district, as no expert Itlislrics a.re a.vailable there. We can 
therefore leave a8ille the cOl1sidm:atinll of this pump-system. 

The other system, ,,,hich iii thn rope and bucket system, 
is the usual one. 1'0 prevent contamination in this system 
it is necessary to modify it in such a way tbp,t no contaminatior. 
from the causes hereinbefore mentioned can take place. For 
this the following arc the points to be considered:-

(1) The covering mu:;t be watmtight. 
(2) There should be as small an opening as possible in it. 
(3) The parapet wall must be very high so that no one 

can get on the top and stand on the covering. 
(,1) There slJOuld he 1)11cb a contrivance that no private 

utensils can on all.\' account, Le used for drawing 
water from the well. 

(5) Water which comes ant from the well must on no 
account be allowed to get admission again into 
the well. 

All the above conditions are fulfilled by the patent inven­
tion known as "Ami-Water-Lift." The drawings and specifi­
ca.tions describe the invelltion cl~arly. The para.pet is about 
5)eet high. The watertight covering has got a very smal1 
hole just sufficient for the rope to moVo up and down. The 
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.rope is simply dra.wn and the water comes out autom.a.tio&l1.y 
by a. pipe fixed to the parapet wall without a.~ other manual 
labour. , It is imposs~ble to use any private utensil in the well ; 
no refuse water can get admission into the well. Over a.nd 
·above all these advantages, th.e laborious task of taking the 
bucket full of water in the hand, lifting it clear of the parapet, 
and inclining it to discharge its contents into another vessel 
is entirely avoided. This is no small advantage, as the 
duty of fetching water in rural areas is entrusted generally to 
women who certainly do not like this mode of drawing water. 
Tanks are more easily liable to c<mt.amination than wells; 
hut still in almost every place tanks are much preferred by 
villagers to wells. What is the reason 1 The reason is 
obvious: the women find it easier t.o draw water from 9. tank 
than from a well. With the improved method, however, it il'l 

hoped that drawing water from a well will be a work of pleasure 
rather than a work of labour. The water of tanks being 
Q8.sily accessible is .ften polluted by washings, bathing, 8.lld 
-other insanitary usage. These may be termed the direct 
ways of contamination by contact; not so, however, in the 
ease of wens, as direct contact if! hardly posslble where bathing 
and washing clothes are impracticable. There are, however. 
indirect ways of contamination, and these are, as mentioned 
before, by contact through a medium: thus, when a vessel 
full of germl'l of diseases is used for drawing water, the water 
gets contaminated; also, when refuse water after use by an 
infected person falls into the well again, the water gets 
contamina.ted. It thus follows that wells, by their peculiar 
constmction, are naturally much safer than tanks and it is 
,Jl.ow-a-days the desire of every District Board to prefer wells 
to tanks and to exnavate wells even in places where tanka are 
available for re-excavation and are more suitable in considera­
tion of soil. The author has, however, notioed tha.t in places 
where people have boon used to tank-water, wells are not 
'Used a.t all except for a few months in the driest part of the 
year when all tanka get absolutely dried up and there is no 
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help lor tbe villagers but to use well-water.; It follows, 
therefore, that: sinking wells in such areas is simply waste of 
money, unless the people can be made to use the well-water 
all the year round. Ranitary training and education will no 
doubt help matters 'tnuch, but the most imp)rtJant thing is 
to devise a contrivance for easy drawing of the water from 
wells so that the task is found by women to be a pleasur­
able one, and not a laborious one. The inventor of the 
" Ami-Water-Lift" claims that this system of drawing water 
will be liked by women, and no longer will there be any 
complaints of costly wells with pure water-supply being left 

llnused. 

The design of an ordihary well as in approved Govern­
ment type plan provides all that iB necessary; nam~ly, a 
pucca platform wit}) proper slopes, a tail-drain for the escape 
of refuse water outside the cone of filtration, a parapet wall, 
pulley, bucket and rope, and sometimes a wooden covering. 
All these minimise to a great extent the ct.ances of contamina­
tion. Htil1 tht~re is no dou~t that the ignorance of our people 
in sanitary .matter·" demallds Bomething more than the 
elimination of mere chance, and the dCBirability of finding a 
contriva;lee which will prevent them from polluting the water, 
even if they want to do so, is a matter of vital importance. 
Tbe contrivance should b? such tlJat the evil practice which 
the user:; of wells in this country follow at the time of drawing 
the water can no longer be followed. 'rhe invention-" Ami­
Water-Lift "-is therefore particularly suitable for Indian 
rural areas. 

The following are the descriptions and spooifications~:­

(Vide ?late No.2.) 

, Ami-Water-Lift' is a bucket to be used in dra.wing water 
from wells; it discharges its contents automatically into a 
special receptaole for the purpose situated and built inside 

the well from which the water finally P8088eS out by a. pi~ 
outaide.where it is collected by people a.nd taken a.way. 
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The invention if! illustrated on the aooompanying eheet 
of dra\\;ngs, throughout whIDh like reference hkters indicate 
corresponding parts in the various figures. In this, dra",ing 
Fig. 7 if! a section showing the • Ami- Water-Lift' in work; 
Fig. 1, a section of the balti only; Fig. 3, an enlarged 
portion of the balti showing tIle alTangemont of t.he valve; 
Fig. 2 shows the arrangement of tho handle; Fig. 4.shows 
the arrangement of the opening and closing of the valve: 
Fig. 5 is a plan of tlw top of the' Ami-Water-Lift'; and 
Fig. 6 if; an enlargod plan of tIle receptacle witI] pipes. 
Fig. I I>hoWH the arrangement. It is an ordinary bucket 
9" to 12" in diameter with au aperture at uot.tom about l-r· 
to 3" in diameter. To this ap~rture is fitkd a piJlP, marked 
I about 4" in length inclii1ed at an an~le. To the aperture 
is also fitted a valve, either circular or semi-cylindrical, which 
fits watertight to the flangos of the inclined pipe. This valve 

is riveted and fixed to a rocl which moves on a hinged joint 
on a vertical rod fix~fl. at the bottom of the bucket. 'l'he 
arrangement is t>hOWll III detail in ~lg. 3. ED is the vertical 

rod fixed at ! Wilhh of t,he baso of thn bucket. AC is the rod 
which is fixed to 1ihe valve. Thi::; is llinged at 13. AB iH 
nearly half Be. The va1ye is made of kif to i" thick iron and 
always keeps the aperture closed and remains in position by 
virtue of its weight, as shown in the drawing. If now pressure 
is applied at A, the rod AC turllS on the hinge B, the valve' 
rises, and the apelture opens; if the pressure is released, the 
valvo falls due to its weight, alld the aperture is closed. Now, 
there is another bent irO!l rod which is hinged at the end A of 
the valve rod. This rvd has two equal branches-A being 
its centre. 'l'h('sc rwo branches pass along in::iirle th'E\ body 
of the bucht and are supported by small clamps riveted. to 
the bucket. The rods pass through the holes in the clamps 
and are loose, so that tilieir movements up and down are free. 
Fig. 4 shows the arrangement. The handle of a bucket is 
ordinarily semi-circular or segmental-shaped, but in this one 

it is straight and horizontal, hinged at tho two ends as well 
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as at the centre, 8.8 shown in Fig. 2. EF ~ the ends of 
the rod fixed! to the valve-rod (Fig. 4) .. OR '~s the buoket 
handle (Fig. 2). EF, GR, are so placed that, the circular 
top of the bucket is divided into four equal quadrants:-EG = 
GF=FH=HE. The ends E and F are cone-shaped as shown 
in Fig. 4. This rod EAF is hinged at A. The plan is 
shown in Fig. 5. The above comprises aU the details of 
the' Ami-Water-Lift.' 

Now what happens in this water-lift is this. If, by any 
means, pressure is applied at EF, this pressure is transmitted 
to A-one end of the valve-support-rod. As this rod is 

. hinged at E, the valve rises, and if the bucket is fwl of water, 
the contents pass out by the inclined pipfl. As soon as 
pressure is released, the valve due to its weight falls down 
and closes the aperture. 

This system of drav{ing water by the 'Ami-Water-Lift' 
i~ as described below: (See Fig. 7.) (1) From tho platform 
of the well the height of the para't>et wall will be about 
G feet. (2) A wooden or terrace covering with a hole in 
the centre for the passage of the rope or chain will be 
used-shown in Fig. 7. This covering is properly BUp­
ported by beams and the hole in the centre will be 
circular and invariably less than the diameter of the 
bucket. (3) At about 2' high from the platform there is 
an expanded metal, coment-plaswred reservoir ali round 
inside the well as shown by LM, and the plan ,,,ill be as 
shown in Fig. 6. (4-) There will be pipes Nand 0 just at 
bottom of the receptacle through which water can flow. 
The receptacle which will be supported by angle struts 
will slope ill every direction towards the pipes. This is 
shown in the drawing. 

The bucket is filled in the ordinary way and is drawn 
by rope or chain which passes throug4 a. pulley 'P'; this 
pulley is supported on an inclined post QR fixed into conorete 
at Q. 'When it is raised within a foot or two of the receptacle 



( 51 ) 

-of water-LM,-the bucket cannot swing like a pendulum, 
being kept straight and vertical by the pulley jP whioh is only 
about 3' high from the rer:eptaole LM. When the ohain is 
further drawn, the bucket rises ahd passes easily through the 
circular opening at the centre of the reoeptacle, and finally 
it is obstructed by the ciroular bole in the wooden covering. 
When a further attempt is made to draw the bucket, tbr: 
cone-shaped tops EF are pressed down, the valve rises, and 
the contents of the bucket, 1;.e., tIle water, discharged through 
the inclined pipe I into the receptacle LM from which the 
water passes out by tlle pipe NO outside the well. If the 
receptacle has slope both ways, two pipes may be fixed in the 
well as shown in Fig. 6, in which case if one man pulls the 
'lhain of the bucket, two persons can get the water at the 
same time. After this the bucket is lowered again, filled up, 
ra.ised; and the process is repeated a.ny number of times. 

The advantage of this system is that the water is kept 
free from contamiootion, and the difficulty of drawing the 
ordinary buckets, Laking them in hand, turning the contents,. 
i.e., the water, into another vessel is avoiiled. The' Ami-Water­
Lift' is simply drawn and the water automaticfI.llV comes 
out from the pipe end. Ordinary pumps are successful only 
to a limited depth; this bucket will draw water from any 
depth of well. 

In case of silt-clearing, etc., it will be necessary for people 
to get inside the well. As it is not the intention to leave any 
opening in the wooden cover except only a small hole for the 
passage of the rope, a manhole will be left on a side of the 
well pa.rapet-below the level d the pipe N. This hole will 
be olosed an.d ordinarily kept locked up. The expanded 
tdetal receptacle being situated above the manhole, does not 
interfere with the passage of the man. 

In order to sa.Ve the cost of the expanded metal, it will be 
possible to build the .receptacle, specially in case of wells of 
large diameters, only on one side of the well, i.e., for an insic.e 
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diameter of 6';--the circumference ",ill be ~-~- 1:Z ... l~ 
foot-a reoeptacle mar be built only for a length of (). 
feet. In such a case it will be necessary to keep "the' AnU­
Water-Lift' at the time of drawing the rope in such a position 
that the balti pipe points to the receptacle just when the 
valve is opened; for this, tIle bucket should have a chain and 
toothed wheel instead of an ordinary pUlley. In case, 
however, where the receptacle is built all round inside tbe 
woll, no chain or toothed wheel will be necessary, as whichever 
way the bucket may rotate, tLo \Yater from it ;\;11 faU on the 
r~ceptacle_ 



CHAPTER VI. 

THE construction of wells and tanks comes under head 
45 Civil Works, and, as such, is clone under the supervision of 
the District Engineer After tIle works are completed it is 
essentially necessary to peri0JicalIy inspect them to see tllat Supervision 

. '. . of completed 
the water IS not polluted by the vlllagers. In some distrIcts wells and 

th · fl' di I . . b tanks' ere IS no system () regu ar pel'lO (;(1 1 nspectlOlls, ut.a Sanit~ry 
subordinate is sent for enquiry whenever tllCrn is a complaint ~~~pector·.:l 
about any \vell or tank. Without going into i11e details of y. 

the question of supervision of water-supply under a District 
Board" it may bb pointed out tllat the /Supervision of the 

completed wells and tankR should not he entrusted to the 
Engineering staff. Bvery District Board 11as got a ~anitary 
Inspector; how mudl work the District Boal'ds get out of the 
Sanitary Inspe.::tor is llot a cluestion for the author to discuss 
bere; that he has got certainly less wotk t(. do than a District 
Board Sub-Overseer is true beyond doubt. 'l'he p.cact~ce in 
lUany districts is that he occasionally visii;s a wen or a tank 
and submits reports that the said well or tallk requires dis-
infecting or is being pollut<.'d, on which the District Engineer 
is asked to ta,ke action. Thi8 is hardly fair. The Sanitary 
lnspector may casily be entrusted with the duty of looking 
to the reservation of wells and tanks and to their systematic 
disinfecting and clearing. This is after all a sanitary matter. 
The final objPct is to keep tL·~ water of tIle completed wells 
.~ tanks in a:.! pure a condition as possible, and the Sanitary 
Inspector when on tour can take with him a quantity of 
permanganate of potash with which he can disinfect a'weH 
--on the spot at once. The people should aJso be instructed 
as to the evil effects of polluting the water. It is not always 
possible for the Overseers and Sub-Overseers who have many 
-other duties to perform, to inspect systematically completed 
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wa.ter-supply £0; the purpose of seeing tha.t the we.ter is sa.fa 
from pollution. 

Dewatering, silt-clearing, and disinfecting of a well will 

cost not less tllan Rs. 5. In some distriots the practice is to 
do this for every completed well each year; in othel) districts no 
systematic disinfecting is done. It is no doubt very desirable 
that wells should be regularly disinfected after dewatering 
and silt-clearing, but this matter should be looK.ed into from 
the financial point of view. 'I'ake the caRe of a small district 
consiRting of 5,000 villages and suppose each village has 
fipally got one well. If di:::illfecting of each of these wells 
has to be done every year, the total cost comes to 5,000 times 
Rs. G, i.e., Us. 20,000. Where iR such a big sum to come from? 

~:i~~~~~:;'y Suppose, now, one-quarter of tl~s number of wells have to be 
for every disinfectecl eyelT year.-~evell then the COf:>t per year comes 
well every '. 
filar. to over Rs. 6,000. It. if; smd that after the n~w Local-beJf-

Question of 
finance. 

Sanitary 
Jnspector's 
services for 
the work., 

Procedure to 
be adepted. 

Government BIll for estabJislling Upion Committees is l'tlbtled, 
and the Union Committees are established, it will be easy for 
them to levy a sUlall tax, and from the money thus obtained 
the water-supply ill the DIlion can very well be repaired and 
looked after. 'l'lJilS may be pos.siblc, but until the sy.steru is 
actually tried and worked, nothing can be said as to its success. 
A Union Committee may be allotted, say, 20 villages. The 
number of weJJs Ul](ler the Union after several years may be 
five per village, 'i.e., G >< 20 = IOU wells, and the cost of dis­
infecting tllcm every year may amount to TIs. GOO. Whether 
the Union Committee will have so much money at its disposal 
for this purpose is doubtful. ::-';0 long, however, as the Union 
Committees are not cstablii!lhed some economical way of doing 
the work is worthy of consideration. The following procedUl'e 
for this disinfecting of wells is suggested ;-

h) The Samtary Inspector of the District Board is to be 
supplied with an up-to-date list of all the wells 
and tanks completed by the District Board. 

l2) He will begin systematic tours from Decemoor and. 
prepare a list of ,,,eUs and tanks requiring 



( 55 ) 

disin~ion by inspections on the s¥ot and finish 
his work by the middle of March. 

(3) He Win take with him /l. qllantityof lime and perman­
ganate of potash, etc., and have the wells disinfected 
in his presence with the help of the villagers. The 
real benefit derived f;om a well in a village is 
enjoyed by the villagers, and there is no reason why 
they should not be asked at the time of sanctioning 
the well to do the subRcqueut . silt-clearing and 
disinfecting alUong theniSfllves. 

The method of disinfecting with permanganate or lime Work by 
. d 'b d . 68 I ld h' k,contract 1.S ':lscn e 1Il page . t wou appeal' that t IS ~or system; 

does not require much labour, and if it is done by the Engineer- Pne~~~~ystem 
ing staff through the agency of contractors, the question of a and p,!ssible 

. .. . remedies. 
ID.lddIe~an's profit armles l!l, and It IS doubtful whether really 
good work can thUl~ be done. .For, if disinfecting of ~OO wells 
distributed throughout a district has to be done, the work is 
to be briven by lots of-% or :~o to each contractor. The con­
tractor takes a batch of mon and viRits every well and does 
the work. No subordinate of the Jj;ngiueRl'ing staff can bE' 

present with him, and it is difficult afterwards to ascertain 
whether the work was satisfactorily done-if dOlle at all. 
There is no question, however, al:I to his title to payment, as 
bills in his favour will be subl11itteu by the Overseers as a 
matter of course. In the Murshidabad District a system Was 

introduoed with the object of checking whether the work was 
satisfactorily done or not. A book with a list of the wells was 
supplied to the Overseer in charge. In this book certificate!:! 

from at least two·influent.ial mel' of the village were required 
testifying that the w,)!k of silt-clearing or disinfecting was 
satisfactorily done bel'ore the bill was passed. Even this is 
not a suffioient safeguard, as certificates and the names may 
easily be forged. The conclusion therefore is as mentioned 
below;-

(a) A relia.ble subordinate is necessary to be present at 
the time of rusinfecting or silt-clearing. 
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(b) The svstem of entrusting the work to c.ntraotors by 
lots is not economical. 

(c) The work is of such a nature that with the help of 
free village lahour it CAll he efficiently done by 
the Sanitary Inspector on the spot: 

In the case of thorough dewatering and silt-clearing, 
11owever, it is necessary for expert wflll-ruggers to go down to 

the bottom of the well, and it will not be possible to get suoh 
men in every village. In the author's opinion f>ilt-clearing 
alld dewatering need only bp. don(' at intervals of 8 or 10 years, 
provided it was originally done thoroughly at tIle time of the 
first construction of the well. ' A Jist of wells requiring this 
work can be prepared every year, and the 8anitary Inspector 
can go round with a batch of oxpm-t coolies who should be 
paid departmentally. The best season for doing this work 
is April and May; and if 4 coolies be kept by the department 
for these two months the cost at most will he 1 x 10 

Economical 2' R 80 1 k' 1 f Ii way of doing )( ,~.e., -s. on y-ta -mg t Je !1 vorage pay 0 one coo e 
the work. at Us. ] 0 per month. If two batches an~ maiutained 

the cost ,-rill be Rs. 160 only. If four batche,o; are main­
tained thc cost will be Rs. 320 only. Whatever may be 
the cost, there can he no doubt tlwt the work can be 
more efficiently and systematically done this way than by 
the contract system, The following methods are therefore 
l~commended. 

In case of Disinfecting only.-The work SIIOUM be done 
by tIle Sanitary Inspector in his prcacnce by help of free 
village labour. 

In case of Del,mfering and Silt-rlea,ring.-Thc work should 
hl done by the Sanitary J nspector with the help of batches 
of expert coolies paid departmentally. 

There should be a bound book of printed forms which 
should be kept by the Sanitary Inspector. This will be 
simply a register of all the oompleted wells showing in 
"hat year disinfeoting or silt-dearing was done, and win 
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be useful for future referenoe. A sample ,form is given 

below:- • 

Register of lJiHin/ecting Wells. 

• -.= 0 ... . I 
~ O::z 02 
;; "~cQ ~ .. ~. I l ~;i:'i £ ~ g~ 11101 19[12 1903 I lOOt 

~-r--~-- --2---4 -I------~ i 6 ---;-'1 ~ 

--.--- -::n~ ~~:- !Dis~n- I Silt· OiB Hilt C-S'l' 
fecting clearillgi fectin!!, oIoarinl( •• • ,18. I t. 

1 Dadpnr Barooa 1892 March :~ 1 X X I x >< I X X 
I : No. 35 I . 

) v 

I 

X I X x Jp.sur Kandi 11891 

I 
No. 00 

• 
The year~ are P.lltered in columns 5, 6, 7, and 8. One Register of 

. . . silt-clearing 
regtster may therefore be used for five or SIX consecutIve and dis-

year~. Against the c:)lumn of yEar, the month when the :!fl~~ng 
disinfeoting or silt-clearing was done, is entered; whon not 
-done, tbis faot is shown by a simple oross mark. In this wa.y 
there will he a systematio reoord, and after a few years' expe-
rience, it will be possible to ascertain at what intervals the silt-
.clearing or the disinfecting should he done. 

There is no diffioulty a~ regard"! the repa.irs of wells and Repairs. 

tanks. An allotment is made in the Budget and the works are 
done under the supervision and control of the Engineering staff 
48 in the case of the n~w water-supply. It should, however, 
be borne in mind that wells and tanks should always he kept in 
.a. properly repaired condition if the water is to be wholesome. 
A well with a crack in the masonry ring, or a tank with " 
'filthy bank can never supply good water. As mentioned in 
PIl.oO"e 53 the wells and tanks after completion should, be in 
-charge of tha Sanitary Inspector who should make periodica.l 
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inspections anq report to the Distriot Engineer whenever­
repairs seem to"him to be necessary. The District ;Engineer 
can then send one of his subordinates for £ranting of the 
estimates and can have the work done under his Buperviaion. 

The supervision and oontrol of wells and tanks· has been 
dealt with under previous headings and may be summarised 
as below:-
(1) New wells 

and tanks 
(2) Completed welli! 

and tanks 

} Construction Engineering Staff. 

} The Sanitary Inspector. 

In regard to No.1, i.e., new wells and tanks, it bas been 
the praotice in some districts to have the water-supply under 
the Local Boards and not wlIler the direct control of the 
District Board and the District Engineer. Each Local l30ard 
has a Sub-Overseer. The allotment of funds and the sanction 
of programme are done by the Local Board; the selectiun of 
sites by the members or the Chairman, 'and the actual work 
of construction by the Sub-Overseer; the latter suhmits the 
bills to the Local Board and they are passed with the usual 
countersignature of the District Engineer. No doubt, delega­
tion of power in order to obtain decentralization is a good 
thing, but this very important subject of water-supplY should, 
in the author's opinion, be directly dealt with by the Ditltrict 
Board, and the works should be done by the District Engineer 

Special Sub- under his supervision. In some District Boards there are 
Over~s for special Sub-Overseers appointed solely for water-supply, and 
SUpervlS

lO
tle th k di . d h D' . E' Tb' . of water..; ey wor rectly un cr t e lst.nct ngmeer. IS agam 

~C!!~ {t.r or is a system which cannot he encouragud for the following 
against. reasons :-

(1) No work of water-supply can go on in the rainy 
season from July to October, and the speoia.l Sub­
Overseers cannot have 'enough work uuiformly 
throughout the year. 

(2) The Overseers in charge of sub-divisions a.re more 
responsible officers, and whatever work is done it) 
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the sUb-division should be done through'them, and • not by any special subordinate. • 

{3} If on·6 special Sub-Overseer for water-supply, however 
be appointed for eaoh sub-divilo'ion of a district, 
it is not necessary to call him a special, as he oan 
then, in bis spare time, supervise otber works 

also. 

(4) If, however, one flpp.Clial Sub-Overseer be appointed 

for two or more sub-divisions, unsatisfactory 
work is fairly certain, as be will be under two or 

more Overseers, none of whom nan have full 

oontrol over bis movements. 



Technical 
details. 

CHAPTEH VII. 

IT is proposed to give only a very general outline of the 
broad t.echnioal details. The question of diameter of wells 
and size of tanks has already been discussed. Hegarding 
other details, instructions were issued in 1900 by the Sanita.ry 
Engineer, Bengal, for the COllfltruction of public ·wells. These 
instruotions are repronuced helow and a copy of the design 
of the well issued with the instructions if! also given in 
Plate No.3. 

"Suggestions for the guidance of District Boards and other 
local authorities 1'/1, Bengal for the construction of public 
wells. . 

Silk's specifi- 1. T1le site for a I\'ell should be on grounu at a lJ.ighel' 
cations and I 1 I h {I I' I d I £ d' instructions eve t Ian t at 0 t Ie ac Jacent ,all , so 'L lat sur ace famage 
for type slla11 not tend towarul{ the well. 
plan of wells. 

2. The site mw;t be entimly separated from the urainage 
of houses, stabJe yards, cow-sheds, etc., and from the soakage 
through highly ferti~ized gardella, :mch us vegetable gardens 
or lands on which (,pium is usually grown. 

3. The site should. as br as possible, be fixed with regard 
to the general slope of the subS'Jil ,vater, so that it may he 
011 the up-stream side of villages or collections of hut", etc· 
The slope of tho subsoil water may be asoertained by observing 
the levels of the water in existing wells at times when the 
draught on them is least, that is, after midday. 

4. Wells should only be constructed during the driest 
months of the year when the subsoil water is lowest. 

5. No definite rule can be laid down for fixing the 
diameter of a well for any required supply, a well sunk in pure 
sand yielding, of course. a much larger qua.ntity of water than 
one sunk in loam, or sand and silt. Experiments of yield 
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ma.y be made on wells a.lrea.dy existing in th~ vicinity of the 
site of the proposed. well. 

6. All '\vells should be suuIe five feet below the lowest 
known water-level in dry weather, a.s this is the greatest depth 
in which men can work, when it becomes necessary to clea.n 
out a.ny deposit at the bottom of the well. If, however, iron 
excavators are available, the well may be sunk to a greater 
depth, if, by so doing, a better water-bearing stratum j,'i 

reached. 

7. The well for a depth of 10 fp.et below ground level 
• 

should consist of solid brick masonry in lime mortar; below. 
this depth it may consist of alternate layers of six courses of 
dry-briok masonry, and two courses of brick masonry in lime 
mortar, the whole being bonded together by vertical iron tie­
rods of.the necessary diameter. 

8. 'rhe accompanying sketch (vide Plate No.3) shows how 
tbe top 10 feet of the well should be constructed. The object 

• of the clay puddle is to prevent surface water finding its way 
through the sides of the well withuut having been properly 
purified by passage through It deep layer of soil. The tile or 
stone course is provided to prevent the spilling!! and droppings 
of water creeping down the sides of the well. The top of the 
well is sloped off to prevent wB;ter-vessels being placed on the 
edge of the well and. thus allowing their contents to be spilt 
baok into the well. The light corrugated iron roof is for the 
purposes of preventing droppings of birds, leaves, dust, falling 
into the well, and of affording shade and shelter to the drawers 
of water. 

9. 1£ the depth of water below the ground at the driest 
season of the year is greater than 20 feet, iron buckets with 
ropes and wooden pulleys should be provided, so that private 
wa.ter-vessels need not be lowered into the well. For wells 
with the water surfaoe less than 20 feet below the ground 
level the top may be oovered in with a brick-Ill&Sonry dome 
(on no account should the well be covered in .with planks, as 
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people can then walk about on the top of them, &nil dirt from 
their feet wiP fall into the wlj.ter) and a sm.al!, Simple, in­
expensive bucket pump may be fixed on the platflll"m surround­
ing the well and not on top of the well." 

A. E. SILK, 

February 1900. San'itary Engineer, Bengal. 

This design has, however, got the following omissions and 
Criticisms of defects:-
this type 
plan. (1) No iron rings, bands or tie-rods are used. 

(2) No steps are allowed for desoonding into the well. 
(3) The drain all round is defective, as, unless regula.rly 

flushed, it will get choked. 

Latest type The steining wall is made 15 inches only for a depth t1f 5 
plan issued d . b I h' . 
by Govern- feet and above that it is ma e 10 111C es. ntIs connection 
ment· Com- h 1 l' d b G f 'J pariso~ with t e atest type p an Issue y overnment or masonry Wfll S 

Silk's plan. (8. copy of which is also given in Plate,.No. 4) lays down that 

Steining 
walls. 

for wells above 4,£eet diameter the thickness of walls should 
be 15 inches and not 10 inches; 80 the instructions issued in 
1900 do not agree with the latest instructions. In practice 
in some diiltricts 6 feet diameter wells are made 15 inches 
thick at bottom and 10 inches at top, while in others it is 
made 15 inches throughout. No doubt the first is cheaper, 
but strength should not be sacrificed to' cheapness. A well, 
if properly constructed, should last for years, and it would 
be a bad polioy to save money at the cost of tho purity of 
the water-supply or the strength of the structure. In a 
lO-inch wall it is impossible to obtain a good bond. For the 
prevention of percolation of impure water from the silies 
it is absolutely necessary that the steining walls be water­
tight and impervious, and therefore a 15-inch thick wall 
with proper bond, although costly, should be preferred 
to a. lO-inch wall with no bond. The quality of the bricks 
a.vailable in these out-of-the-way pla.ces has also to be taken 
into acoount. A lO-inch wall would probably do wben w~ll-
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shaped brioks are u.~ed; but in most villages good bricks are 
impossible to get, a.nd henoe a 15-inob thjok wall seems 
desirable tq, compensate for tbe unsbapely bricks. 

The iron bands, rings, tie-rods should be used as in ,the Mi nor 
latest type plan (vide Plate No.4). There should always be details. 

Boorkee-plaster outside, and cement-plaster inside round the 
well-ring, to prevent outside percolation. The platform should 
be of concrete and never of brick. The drain should be 
a.s in the type plan-not as in Mr. Silk's plan. There 
should be a waste-water drain long enough to be outside the 

~one of filtration. The pulley should Le as shown in the plan, 
preferably with two idle blocks on either side; tlli" will prevelit 
iateral motion. Sunlight has no direct action on the water 
~f wells; so a covering should preferably be given. This may 

. VVooden 
be of wooden planks supported on beams restmg on the covering. 

steining walls. In order to prevent people from gotting flo 

footing on the top, the covering might be made dome-shaped; 
t.he best method, however, is to use the author's patent 

, . 
" Aroi-Water-Lift," in which case there is absolutely no chance 
of contamination. . 

As mentioned in Ohapt~r II, the construction of a 
masonry well should not take more than two official years. 
The platforms in some districts are constructed long after the Platformll 

sinking of the well in order to allow the earth all round to • 
settle very thoroughly. This is, no doubt, a very good idea. 
but it has a tendency to lead to unusual delay in the clearing 
up of the final bills of wells. In the author's opinion, one rainy 
season is enough to COllllolidate the earth all round provided 
proper ramming is done at intervals, and that, before building 
the platform" So thbrough examination is made as to whether 
there is a.ny oha.noe of the settling of the earth. When con­
struoting the pla.tform, the great point is to see that no new 
-ea.rth is deposited in order to get at the proper level. It 
wou1.~ be better to lower the level by cutting earth thrown 
before rains, ra.ther tha.n throw earth after rains, for" the 
Clh.ances of sinking or oIBIOking of the platform are greatly 
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enhanced if it is built on loose earth thrown jU$t before 
oonstruotion. 

Steps are sometimes provided for oonvenience 'Of drawing 
'out, the wa.ter; these a.re placed just where the pulley beam 
is, but it often allows people to ascend on to the top covering 
and thus pollute the water by allowing the refuse water to get 
back into the well. 

It is convenient if a receptacle of moderate sizc be built 
llear the well for storing water for u~e by cattle. This it-> 

however not shown in the type plan. 

A type plan for tanks is given in Plate No. G. Govern­
ment instructions issued by the t\anitary Depattroent are 
reproduced below:-

(1 ) No tank should be 1e::>I> than 120' )( 90' and .the si~e 
should not be les~ than 212' x 182' to allow.room 
for berm or spoil bank. 

(2) There should be no trees or hOJlses within 50 feet 
from edge of the tank 01' well, and no privy, cow­
shed, or other structures from which contamina­
tion of the water is. posl:iible, should be within 200, 

feet. 

(3) No tank Of well should be within 500 feet of any 
stream if the Boil be porous, or within 200 feet if 
the soil be stiff clay. 

(4) All tanks should be fenced to prevent cattle approach­
ing water. 

(5) Where the Boil is sandy, puoca wells are to be preferred 
to tanks if the people will use them. 

Before undertaking the actual work of excavation it 
would be better to examine the soil by a trial boring. No 
special boring apparatuB is required for this; simply digging. 
out a. hole and exa.mining the soil that comes out is enough for 
the purpose. When a.n old tank of a very big size is 
taken up for re-exca vation, it will be economioal to make the 
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exc&vation step ·by step ins1Jead of making a single cutting as 
• shown in Fig. 3 of Plate No.1. 

In ex08.vating old tanks, estimates have to be framed Re.eXC4va. 

when there is water in the tank. Before taking up the aotual ~~~Old 
work, a careful measurement, and, if necessary, a section with 
levels should be taken when the water is baled out. This 
will help to settle contractor's claim.~ without any chance of 
being cheated. 

The embankment or spoil bank of the tank should be care· Spoil bank. 

fully laid out and profiles given .before excavation begins; the 
tank, berm, and spoil bank-all shou1d be truly rectangula~ 
when finished; the bank should have an outward slope of 
I in 10, so that no drainage water c:tn flow into the tank. 
The jungles growing on the banks or slope3 should be regularly 
cleared to preserve tho water in a pure oondition. It will not Ghats. 

be always possible to build a pucca ghat for every tank, but 
at. least a kutcha &hat should be built for the convenience of 
the public. ' 

Ordinary earthen-ring wells cost from 25 to 40 rupees Ring wells. 

each for exoavation up to about 30 feet. They are liahle to 
be easily broken and are unsuitable for public use. They may 
be conveniently excavated in private houses where the demand 
of water is very limited. A pucca parapet wall and a platform 
all round a ring woll are useful in preserving it in a. better 
condition. In reclaiming old and unsuccessful wells which 
get dried up in April or May, it is usual to sink a ring well of 
3 feet diameter inside the masonry well. Due to the construc-
tion of the ring well at the bottom of the old well, a supply of 
wa.ter may still be obtained i!l the dri~llt part of the year. 

TUbe wells are adopted in many districts; they are very Tube wells. 

useful in loose sandy soH, but have not yet been very popular 
due to the fact that the pumps get very easily out of order, 
and also that the strainer breaks a.t the tiine of sinking of the 
tube. Tube wells yield a purer supply of water than other 
types of wells, for the tubes being driven deep into the soil 

G, MDB I) 
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present no opening for sutfaoe impurities either tq fall or 
drain directly ~to the well. They are, however, ditioult to 
be kept in good order in out-of-the-way places. 

Corrugated iron wells used to be preferred once, but they 
are getting out of date; The Governlllent Sanitary- Hoard 
exprea.sed their disapproval ou the following grounds :-

"(1) Corrugated iron does not appear to be cheaper in 
first cost than masonry or earthenware.. 

(2) A corrugated iron well cannot be expected t'J last 
long. 

(3) The galvanizing of the corrugated iron would have a 
deleterious effect on the potable quality of t.he 
well-water." 

Tiled wells and wooden wells are met with in some 
districts, but have got nothing to recommend them in 
preference to masonry wells, which, though more costly in 
the first instanueJ are really cheaper i.v -the long run, as 
these types of tiled or wooden wells require constant looking 
after and repairs. 

Sometimes wells sunk do not yield a proper and sufficient 
supply of water and get dried up in the dry season, i.e., in 
Maroh and April. This may be due to either of the following 
oauses :-

(1) The subsoil water-level may have gone down to such 
a depth tha.t the bottom of the well is above this 
level and hence the well fails to yield any supply 

'of water. 

(2) There may be side springs or bottom springs from 
which sanel-blowing takes place, so that no soonel' 
the silt-clearing of the well is done and the bottom 
cleared than it is again filled up with sand, a.nd 
thus the well fails to give any supply of water. 

Complaints are not infrequent in the driest pe.rt pf the 
year that certain wells have dried up. 1£ the 0&Se falls under 
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elass (1). then < the remedy is to re-sink the wen 5 or 10 feet' 
• more. This is very difficult in case of an oldeand completed. 

well; when: however, it is found impossible to re-sink the well, 
a. well of a. sma.ller diameter either of masonry or of earthen­
ware ma.y be sunk inside to at )east 5 feet below the lowest' 
water-level, and the intervening space filled up with cement 
concrete and bevelled up. This is explained in Fig. l' of 
Plate No.1. 

After this well of a smaller diameter- is Bunk, water will 
remain in this well up to the line AB, and the well canll(~t 

therefore get dried up in April. This mehhdd has beep. 
successfully adopted in cases of some old wells of the 
Murshidabad District. 

When, however, the case falls under class No.2, re-sinking 
of the main W'1!l1l or of a smaller well becomes out of the 
question. Owing to sand-blo",ing, sinking operation is practi-
calJy impossible, antj in tIl is case the use of a strainer pipe Use of 

and a cement plug is recommended. Fig. 2 of Plate No. 1 ~r::~~d 
illustrates t.he method. In ordinary welln the water rises cement 
inside the well by percolation from the bottom, as witter plug. 

always seeks its own level. Sand-blowing means that 
there, is some pressure Wllich is blowing the sand upwards. 
Now, if by any meam! only water is allowed to blow upwards 
leaving the sand behind, then the well can be easily made a. 
success. This is done by carrying out Ii. boring operat.ion, 
inserting a strtiner pipe, and closing the bottom of the well 
by a cement plug. Sand cannot come out thro~ the pipe 
being held by the, _ wire-gauze, bu~ wate.r comes up and it 

~rises.in the weH to a. beight, corresponding to the pressure of 
the bottom spring. 

Plate No. ti giTes a ,detailed dra.:wi]fg of how this type of 
work can be done. It is evident that ~ ,much purer supply of 
wa.ter can be obtained by tbis method of treating wella. In 
shallow W~1I8 the water obtained is all from surface peTcolation ; 
if the depth of a well be only 30 feet, the water inside the well 
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is filtered through ,a. layer of soil so foot in height. I Now it 
is not unlikely~hat all the impurities of the water are .not got 
rid of by this filtration. . If, however, the water is taken out 
from a la.yer much deeper, then n&turally the q1il&lity is far 
better. It is, therefore, worth while to try this type of well 
in important places and where a purar supply is wanted. In 
rural water-supply, however, this method will not be practicable 
owing to the high expenditure involved in it. 

The boring operation with 4-inch boring pipe is carried out 
to a depth of about 80 to 100 feet. If any artesian spring can 
be tapped in.this way, the supply of water will be practically 
unlimited and water level in the well will show a sudden rise 
at once. Artesian springs are however rarely met with in the 
alluvial tracts of Bengal. The well-ring should therefore be 
sunk to a. maximum possible depth. After the b0r!ng is 
finished the strainer pipe is laid and the boring pipes taken 
out. The cement concrete plug is then constructed at the 
bottom: The water which will now rig"" up in the well oan 
only come through the strainer pipe and hence is obtained 
from a much deeper level. 

Take about two ounces of the permanganate in an ordinary 
buckl·t. POul water in it and let the solid dissolve. A red 
l:IOlution is produced. Pour this into the well and if any 
permanganate is still left at the bottom, dissolve it again and 
repeat the process~ Enough permanganate should be added 
to produce a faint red colour which will last for about 24 
hours. After the permanganp.te is added, \be well water 
should be left undisturbed for a day at least. The permanga­
na.te will purify the water, and when thiP is done, the red colour 
vanishes and the water is found. clean. 

Expert opinion in every matter varies every day with 
the progress of scienoe and edu,cation. There will be many 
who will not agree with the views expressed by the author in 
this treatise. The author will, however, consider bia la.bour 
rewa.rded if a perusal of this book helps to stimulate furthet··, 
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diSdM81.0n. The question of runl water-supply and village 
sanitabion is a gteat problem. It requires ~e attention 
not only of ob~ Govemment but; also of every good citizen 
of the province. We are every year dyillg by thousands. of 
malaria alone; has any preventive remedy been found out 
yet 1 What are the reasons for the unhealthiness of II village 1 
Some say it il!l due to the presence of jungle or to the construc­
tion of high railway embankments, others, to the deteriora­
tion of rivers and the consequent ba.d flushing of viJla.gilB ; 
whatever the reason, the fact remains the same. A village 
which was fifty years ago in a flourishing conrlij;ion and a 
Ranatorium for unhealthy people, is now the most malarious' 
place. There are the same tanks, the same pits, the same Inianitary 

trees and pO&'!iblv the same air· what is tben the mysterious c~)Odition of , ", Villages due 
influence which has brought about this unhappy change from to bad water-

a village full of life and vigour to a village full of sickness and ~6:tl~ or to 

malaria? Before any scheme is launched out, before Jakhs 
and lakhB of rupees be-spent in carrying out big projects, it is 
worth while to find out the root-oause. No doubt the supply 
of good drinking water to needy villages is a very laudable 
project. But is it really the bad water-supply which caUStla 
all this unhealthiness of a villa.ge? The cry of the day is 
water-supply in rural areas, and Government is oonstantly 
asking the District Boards to spend more money on this head 
·--specially after the transfer of the Public Works Cess. But, 
have any statistics been yet collected as to the death-rate in 
a village, in otheJ.' words, as to the sanitary improvements 
e:ffected in a village by excavation of a few tauks or wells? 
So far as is yet known, no such statlstios havtl bean colleoted. 
The, position therefore is that large sums of money are annually 
being spent on water-suppJy without first determining as to Di&cusaion of 

whether the evil will be remedied. Attacks of cholera may tbe ~hoJe 
question, 

be less, but it is doubtful whether a good water-supply will 
drive away malaria, which is the most dire disease in Bengal. 
Experience shows that, after the provision of a filtered water-
supply, J:Q,lly towns show a marked decrease in death-rates 
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from epidemics of choJera, etc., but not from malaria. To 
drive away miJaria, it is necessary to improve tile sanitary 
condition of the village; and this is not done aZo.e by a good 
supply of water. In most villages, the same system of water­
supply as is at present in vogue prevailed fifty years "go. and 
was considered a model as regards healthiness. 'What object, 
then, are we serving by excava.ting these wells and tanks 1 
We are giving the villagers a. wa.ter-supply close at band, so 
that where a wom.a.n bad to wa.lk half a mile to get her ghara 
of water, she has now to go to a Distriot Board well only a few 
ya.rds away. And yet her ohildren a.nd people may be sick 
Bnd unhealthy. Sanitary wells or tanks in exceptionally 
needy villa.ges are no doubt necessary as has been recognised 
all along by the District Boards; but before starting a 
systematic campaign throughout the district and spending 
money on the improvement of water-supply in every 'village 
of the district, it is worth while enquiring whet.her the money 
to be thus spent might not be more.,profitably utilized in 
adopting sanitary measures whioh would bring back these 
unhealthy villages into a state of healthiness again. A 
Distriot Board may spend Rs. 60,000 a year on water­
supply, and is probably proud that it is doing so muoh for 
the sanitation of the district. Now this Rs. 60,000 every 
year might perhaps profitably be applied for undertaking a 
really preventive measure against the insanitary oondition 
of a vast area of the distriot. The question is-whicb of 
these sohemes will yield the better results? One shOUld pause 
before deoiding this question. 

In the last Government Annua.l Resolution reviewing the 
working of the District Boards, the expenditures on wa~r· 
Rupply in the several Divisions are given as below:-

1. Bllrdll'an Division 
2. Preaidency Divlaion 
3. Daoca DivitioD 
•• Obittagon, Divieion 
6. Raj.babi Divilion 

Total 

Be. 1,23,071 
RI.l,61,849 
Ra. 1,20,630 
Ita. 30,283 
HI. 1,09,600 

K •• 6,0233 
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Nmt, this is a buge sum of money, and if in reality the SUlllmal')' of 

pwpose for whioh it is spent is not gained, there is nothing all the paints. 
!l 

more regre\table. The position may be summarised below 
in a few words :-

(1) Plaoes onae healthy are gradually getting unhealthy. 
(2) As a oonsequence, mortality in rural areas has 

increased., and malaria is the groat curse of the 
provinoe of Bongal. 

(3) Improvement of rural water-supply is the ory of the 
day, and the Distriot Boarilil of Bengal are spending 
annua.lly more than five lakhs of rupees towards 
this object. 

(4) Most of this money, however, Beems to be wasted. In 
the first pla.ce, people do not always use the water 
frolD District Board wells or tanks for drinking 
purposes. They use whatever water· they can get 
close at hand, suoh as from dobds, pools, and filthy 
tanks wb10h are full of water except in February, 
Maroh, and April. Thus Distriot Board wells and 
tanka are really only used for two or tbree months 
in the year, when water is not available anywhere 
else. This is the oase in the majority of well!! and 
tanks. In the seGolld place, the sanitary oondi­
tion of a village, as previously stated, is not 
improved by a supply of good drinking water 
alone, for the villagers suffer from malaria just the 
same in spite of the heavy expenditure of money 
by Distriot Boards fur water-supply. 

(5) It is therefore highly desirable that statistioB as to 
mortality, sanitary improvement. etc., of a village 
and district as a wbole be collected before and 
a.£ter oonstruction of reserved water-supply; and 
if the statistics show real improvement, let bhis 
heavy expenditure on water-supply be oontinued, 
otherwise not. 
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The au.thor has said 8Q IDUna in dieoou.ragement of the 
ezpeoditme on ·~water-s~pply, becauae.he ftrmly heti&ves that 
most of $he money is b$ng wasted. In the tooDB which he 
has made in the ordinary oourse of his duties, he haa had 
opportqnii ies of sounQing local opinion about this ma1\ter. and 
though I;lot an expert, he venture!! to say a few wol.'ds 8B to 
w.b.at this unhealthiness of villages is due to. A look at tbe 
map of a district will sbow tbat every distriot &boH.nds in 
jhils (also oalled bils) small or big. There is bardlya village 
wbioh bas not probably a bil olose by. Now, YElars ago, when 
the rivers used to flow vigorously the bils got flushed every 
YeJ),r. Unfortunately the rivers have now mostly deteriorated, 
and not only do th8 bils not get flushed, but also small khals 

and ohannels passing through the heart of the villag\~s 

are often stagnant. A village whioh has a flowing river by 
its side is very healthy; but if that same river becomes 
stagnant or sluggish, the village is liable to become malarious. 
In this connection it is worth while qUJJting one imitaHce 
from the district of Murshidaba.d-a dist.rict which could 
once boast of many healthy and populous villages. In 
pages 186-187 of the Bengal District Gazetteer of Murshidabad 
(By L. S. S. O'Malley, 1914 Edition), it is said of CosBim­
bazar: "The country about Cossimbazar is very healthful 
and fruitful and produce industrious people who cultivate 
many valuable ma.nufacture~." Again: "At one time the 
climate was celebrated for salubrity, and Cossimbazar was 
regarded as almost a health resort." The place is now 
notoriously unhealthy; the causes are thus li,escribed in the 
book. " ... * the ruiu of CQ8Simbazar was brought 
a.bout by a change in the course of the Bhagirathi, which took 
a Slldden sweep three miles to the west of its old channel, 
which was left a desolate stretch of IItagna.nt water. Epidemics 
of fever broke out, a.nd the population was decimated; ... ... 
... III. ." The ruin of the place is thus described by an Indian 
writer in an article published in the Calcutta Review of 
1878. 
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" The length of the to~ was three miles, and its br~th 
was two nules. .* * The population, w9.ich oonsisted 
ehiefly of· Hindus, could he estimated at one hUDdled thousand 
Bouls. * ... All these places were origina.lly situated on a 
eurve of the river Bhagira.thi; but, seventy years ago, 8 

straight out was made forming the chord of the curve, thus 
tlha.nging the course of the river and throwing the toWIlB 
inland. This engineering operation W8S followed by the 
breaking out of an epidemic fever which, in virulence a.nd 
morta.lity, is unparalleled by I\ny pestilence save that which 
destroyed Gaur. In the course of a. few years, three-fourths 
of the population died out; a.nd Cossimbazar, from being 
at one time a most populous place, is now overgrown with 
jungle and the abode of wild beasts." The main reasons 
therefore of unhealthiness of villages and districts are 
to be· found in the deterioration of rivers and the 800-

cumulation of stagnant water in the bils, in short, to the 
defective drainage 0' the oountry. Tberefore in some cases 
the money spent on water-supply might be spent on 
the flushing of bils and other improvements of drainage, 
and there is bardly any doubt that the money thus spent 
would 1e very profitable. In any case, it is worth whilo first 
causing tborough enquiries to be made into these questions, 
so that before deciding to I:!pend largo sums of money on 
,schemes of sanitary improvement, it may be clea.rly ascertained 
by what Bcheme the interests of the public health may best 
.be served 



APPENDIX. 

DRAFT AGREEMENT FORM FOR TANKS. 

I n favour of the Oha'irman of the District Board of 
M urshidabad. 

Sri of 
Sub-Registry Office 

do execute this Agreement. 

Paragana 
District 

Than~ 

1. By the Notifica.tion dated the 18th March, 1887, Hi~ 
Honour the IJieutenant-Governor of Bengal declared the 
provisions of Sections 88, 89, and 90 of the Local Self-Govern­
ment Act, namely Act III of 1884, to be in force in the Murshida.­
bad District from the 1st April of the aforesaid year. 

2. Wherea.s power was given by the said sections to reserve 
tanks in every village for the use of w,ater for drinking antI 
cooking purposes exclusively, and wberea.s in conformity with 
the provisions tbereof the Chairman of the District Board has 
issuetl circula.rs in every village within the Board's juris­
d\ction-

~ do hereby ma.ke over thc tank named 
VV" 

measuring bighs in area. in village Thana 
Sub-Registry and bounded as follows 

in which.2· have Makurari rights existing for a long time for 
we 

the use of the public for drinking and cooking purposes. And 

..!.- a.nd mv heirs and representatives and the said District 
we our -

Boa.rd and the Chairman of the District Board and his 
successors in office do hereby bind ourselves and themselves 
respectively in th~ terms specified below. 

Terms. 

r Sa) ,~" do make over the tank described above to the Dis­

trict Board, but the land on the hanks thereof, is: and will 
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remain, in ~.! possession, but 2... shall not grow any trees, e.s our we 

the leaves of the trees lUay fall illto the tan.k alld ifiect its water 

injuriously. ~e shall use and possess the land on the bank 80 

.as not to make the wa.ter impure or the banks unclean. 

(b) ~e 8hal(be allowed to rear fish and shll have power to 

~atch fish only once in every quarter or three months of every 
year and shall be permitted to lease out the tank for fishing 
purposes only Oil that conditiou. The Board shall have no 

concern or power with the fish or tbe price thereof. ~: heirs 

a.nd repr9senta,tiv~s shall enjoy this right for ever. In order to' 
catch fish with rod and line we shall not put any ba.it or other 
things into the wa.ter that may affect the purity of the same. 

(0) At all times officers of the Boa.rd or all persons employed 
by the'Board shall have puwer to clear the tank of all weeds 
-or jungles and adopt meallS to keep the water of the tank clear 
a.nd pure, and the BOllrd will have power to put in force any 
by-la,w made in pnrsuance of the provisions of Section 140 of 
the Bengal Local Self-Government Act III of 1884 or any law 
that may be passed ill, future- for the purpuso of preserving 
the water of the tank in good condition for drinking and cooking 

purposes, and :" a.nd heirs and represl'ntatives shall not object 
to it. 

(d) The Chairman of the District Board will reserve the 
wa.ter of the tank for drinking a.nd cooking and will forbid the 
use of the tank for bathing or washing clothes or satisfying calls 
of na.ture therein, and..!.. and heirs and representati}"es shall 

we 

have no objection thereto. ~e ana heirs and representatives 

sha.ll do nothing in violation of the rules llUI.de by the District 
Boa,rd refating to the use of the water of the tank. Moreover, , 
the ~ha.irman will have power to dig, re·excavate, repair and 
cleanse the tank as he may desire. 

(e) There is no right of ir:igation from the said tank nor 
i,a wa.ter baled therefrom for cultivation. and neither shall ~ 

• . 0Q1" 



heirs nor my representatives' now or ill the futlP-"e allbw ~ny our . ,. 
« 

one to irriga.te his land wi~h its water. 

(J) Should ~ or ~ hei'rs and representatives commit ~ny 
\Vl-' our ' 

breach of the conditions set; forth above, the District Bo,ard·sha,ll 
J.ave power whenever they like to give up their rig,hts to the 
tank, and recover the cost supplied by the Board from their 

, I mv 
own funds for repaLrS of the tank, and we or OUr heirs and 

representatives shall be bound to pay these costs, and in case 
the same is not paid amicably, the Board shall have power to 
enforce payment by l~gal means and no objectio~ thereto shall 
he entertained, and from that date we shall use the wattlf of 
the tank in any way we like, and t~e Board shall have no 

power therein. With this object:o execute this Agreement of 
own free will. 

Dated 
Schedule of Boundaries . 

• North ________ _ 

East ______________________ _ 

South 

West __________________ ___ 
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ELEMENTARY 

Sanitary Engineering 
FOR INDIAN SANITARY INSPECTORS. 

BV 
GEOBoGE BRANSBY WILLIAMS. MA.10ll, Roy&1 Engineers 

(Territoria.ls), • 
Member of the In.titution of Civil Engineer.; Member of the 

Inatitution of Mechanica.l Enginee'"8; Member of thE' Royal 
~&nita.ry Institute; A8"ociate Member of the Institution of 
Electrical Engineers; Fellow of the Institution of Sanltluy 
.Blugineers ; Sanit:uy Engineer to the Government of Benral. 

PRESS OPINIONS . 
.. '" , . Full of pra.ctic&1 informa.tion ••• will admirabJy fulfil 

the purpose for which the author h .... written it."-The Piontlw • 
.. . • . • _ A neat and pointed literary atyle removes it by le:1guel 

from the cia. .. of text-!>ook with which on a. cunory elta.miuation 
it mjght be cla..sed _ ••• - It ha.. t1u~ added va.[ue that it is replete 
with practica.l illu8trl'.tiona derived from a. ~ide experience of 
conditions in Bengal .. -. tIle book may be commende<) to many 
engaged in civic !Ictivitil'lll besines the limited clasll of pupils fo,' 
whom originally it waN designed."-Stat •• man . 

.. . . . • . A book which will be ofgrea.t aervice in the Ed\1C11.tioll 
of Indian Sa.nitary Inspeotors .•••• Mr. BranMby Williams is to be 
oongratulated on having prepared o.,ch a d8Rh'able work, and 
India.n Sanita.ry Engineerin" studenttJ are to be congratulated in 
having the a.dvantage of being a.ble to procure and to ~tudy it."­
Sanitary R,eor,l and Municipal l!.'nain4(1ri"g. 

])('my 8,.", Oloth. TM,d Edition. Illustl'ntrd. R,I'. 4-8. 

SANITATION 
OF 

Mofussil Bazaars. 
By C. W. DISNEY. 

Assoc. KINO'S COLL .. LoND .. M.I.(;.E., F.R.S.I., Ln'. ~ANITAKY 
ENGINZ&a TO G(lV1>RNMENT. EASTERN BII:NQAL AND i\.SSAilI. 

PRESS OPINIONS. 
••• • • An •• 1mirable little work. It ought to be in the he.nd. 

of ... e,,, Muniaipa.1 Commb' .. looer and e.1I the local &Uthoritle8 in 
the .maller toWIIS, Mw. Dianey stateR he i, Dot writing fur the 
big Munioipaliti8fl, where ftptlcial conditions be. ... to be dea.lt with. 
At the RaDle time the litt!.e vululDe oolltainll ~8.tlO"' that even 
tholl8 nMpOJMihle for the good government of Oa.lcutta. might read 
with profit. Mr. DiMney i8 et!pIIcially strong on thll neoeuity of a. 
good dra.in.,.. 8),Btem. "-"'" Erlf/U#hman • 

.. A very useful little WOMr, which every Municipality in Jpdi. 
ought 80t onoe to posse ..... -M"rntflg P08t. 

TlACKIR, SPINK Ii CD., Po ~,~x CAlCmA. 
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Thacker, Spink (5 

for Engineers 
Co.'s Books 
In India. 

Surface Drainage in India and the 
Tropics. 

Being Practical Instructions to Engineers and 
SurveyorA engaged in Dra.ina.ge Schemes for 
Municipalities, etc. With Tables of Discharges, 
Velocities, etc., for va.rious forms of Drains. 

By H. A. GUBBAY, A.MLC.E., Executive En­
gineer, Public Works Department. Second Edition, 
ReviHed and Enlarged. IlI"stratfld with 10 La.rge 
Fulding Platt's and N lIU1erO(JS Diagrams. Royal 
8vo, cloth. Rs. 12-8. [1917. 

Inliian Enginee?'inu says ;-" The book should I1ppcal to all 
Engineers, and not only to such as const .. ntly deal with 
drainage .. arks, .ince it i" not. only the Mllnicipal Engineer, 
but. frequently even th", Railway I~ngineer that. is called on 
to provide an efficient drain9.ge scheme for, Bay, .. Uailway 
.ettlement; and in doing MO he has to consider both t.he 
carriage of .torm·water and of sullage in a Hingle soheme. 
. • . . . Ought to be \,ept M a work of referenoe by all 
Engine4lrs." • 

Sewage Disposal in the Tropics. 
By Major W. W. CLEMESHA, I.M.S., Hanita .. y 

COIDmiRHioner, Bengal. 
With Plan!! a.nd Dia.graml!. Demy 8vo, cloth. 

Rs. 10. [1910 
• Likely to prove of more practical help to 

the Indllln Engineer than most European publications on 
_imilar subjects."-Indian Engin,ermg . 

.. In 0. great many cnoes in the Ea"t in densely populateil 
diMtrict. the best mealls for the disposal of excreta. i~ offered 
by the septic tank latrine . . • • Major Clemeeha h .... 
made a special study of the detaila of construction of thl'H" 
latrines.'-Journal 0/ the. Royal Sanitary Inltitute. 

.. . . . . One of the most interesting book. on seW8l!"O 
disposal which has ever appeared."-Engin"6ring N.lJ7I. 

Bacteriology of Surface Waters 
in the Tropics. 

By Major W. W. CLEM.ESHA, I.M.S .. Sanitary 
Commissioner, Bengal. Vemy Bvo, cloth. Rs. 7-8. 

. r1912 . 
.. This is 0. ac;entific monograph giving the resulta obtained 

by the author a.nd his assistant.. in a very large aeries of 
experiments carried out in Madras and Bengal. It dealH 
with a hia;hly technical and diffioult subjeot, on whioh the 
author is a pa8t-ma~ter, and the boole will become a standard 
work of reference. Every worker in the tropiC8 must make 
,.n iutimate study of Major Clemeaba's tindingl."-TA, 
Indian Msdieal Gazett,. 

THACKER, SPINK Ie. CO •• P. o~ox CALCUTTA. 
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• 
Surface Wells in Sandy Strata. 

By F .• C. TEMPLE, M.I.II.1I:., M.R. BAN. IIlt8T., Sanitary 
Engineer to the Government of Bihar and Orissa. 

With Diagrams and Illust,rations taken fmm actual 
CRses. Paper Cover. Re. t. (1917. 

This is a pamphlet iIluBtratinll: the advantages of protecting the 
bottom of surface weUs Slink in sa.nd by means of layers of graded 
materials, the principles governinlt this, and the method by which 
it Can be oarried out in practice. It aloo daa.ls with the application 
of t.he principle of Ba.nd·gra.ding to other Rourees of water,.upply, 
such as Infiltration galleries and tube well •. 

Boring, Sinking and Working of Tube 
Wells. 

For Irrigation Pllrposes and Public Water-Supplie. 
in JDdia. , 

Being an Enlarged Edition of .. Notee on Tllhe Wells." 
With IllustratioDs 

By T. A. MILLER-BROWNLIE, C.E. 

cloth. R~. 5, 
Demy 8vo 

[1914 
CONTENTS.-Abyssinilln Tube Wells-Cook's Tube Wella-Lahore 

Tube Well-Oritical Velocit.isA for Ordinary Wella-Oritical 
Velocities for Tube "'ells-The Theoretical Tube Well-Convoluted 
Tube Wells-Irrill:ation from Oomroluted Tube Wello-Irrigation 
f"om Ordinary Well...-Public Water-Supplies from Tube Wells­
VariouR Methods of Boring-Rope System. Boring Tub9l!-Cuttin~ 
Shoe, Tripod or lJerrick-Borin~ Tools. Rod-Boring. Water-Jet 
System-Dodn~ witb Martin's SI.dgel·. Cm'e-Boring-Boring in 
Wells-Common ACCIdents in Boring-Broken Oables, Lost Tools, 
Unscrewed and Broken Rods. Broken Tools-D"pth of Boring­
Sinking Convoluted Tube Wells-Shrouding the Tuhe Well, 
Drawing the Bore Tube-Pumping from Tube Wells-Rullook 
Wheels. Power Pumps-Pumping by the Air Lift System-VariouB 
Typ"" of Pumping Plant-Tube Well l'llmpI-Excluding Surfaoe 
Water Cone of Depletion-Testing Weill! and Tube Wells. 

The Kazusa System of Deep Boring 
for Water. 

By F. J. NORMAN. Second Edition. 
cloth. Re. 4 . 

Illustrated, 
[1916. 

.. Mr F. J. Norman, who haa for ma.ny years been a re~ident in 
Japan. has just publiaht;d a. book whioh may be commended to the 
attention of the Indian P. W. D., and to district officials who are 
concerned in the promotion of w'ilJl-Hinking for irrigation pUJ'poaea. 
In it be describe. the Kazullllo sy .. tem of deep boring for watel'. 
wbioh ie mo.~ effectively used in J BP&II. A well sunk on tbis system 
il no more nor Ie... than an artesian well, but the cost of the 
implements uled in its construction is 80 small &8 to be within the 
means of the poore.t zemindar, if not of the r .. iyat, while the 
process is lID simple that there i. no Deed of highly akilled 
supervision of the wock. The Japanese use tbil system fol' boring 
300, 450 and even 720 '"et deep, and MI'. Norman, who knows India 
well, believes it might be introduoed into localities whers there i. 
8uitable geOlogical formation with great advantage. Mr. Norman 
glve~ a full description and illustration of all the apparatul ueed by 
KuuRa Well-borers. from which it would appear that the tool. 
might be constructed by any capable Mutn and aucce.fully worked 
with very little instruction."-2?u Pion' .... 

THACIII, SPINI • CO., P.~~. CALCU"A. 



Seco"d, Edition. Demy 8VD, cloth. Rs. 10. 

ELECTRICAL ENelNEERING 
PRACTICE IN INDIA· : 

.A. Pl'&otlca.l Treatise tor Olvll, Meohanioal, MlatDtr, 
and ElectrIcal Blnl'lneera. 

SIIOOND INDIAN EDITION 

BY J. W. MEARES, F.l~.A.S .• M.I.e.E., M.I.E.E., 

Electrical Adviser. t~ the Government of India. 

PRESS OPINIONS . 
.. Mr. Meares' book is a compendium of information upon 

engineE'ring matters directly snd indirectly connected with 
electricity. and his <'erlJatllity ill fUtonisMng," -" The Timt~" 
Engi'1l.~rt1lg Supplt!'ment. 

" • "The book call be recommended to all engineer. as 
a practical work fillillg 0. long-felt want. Up to the present 
no work on electricity ha.l been l'ubli.hed in I~ia which .0 l;om­
pUt.l.1I mut. tAe ,·equirement. of the pro!u,ion."-Ci.-l aM 
Jlilitaf"!J Gazette. 

" if if * The reader will find this book cover practi. 
c«lly tIts whole range of electrical work in India; nor i. i~ 
treatl'd merely in a general way. The moat. neceslary formulae 
are given, 80180 the most necell8Ary ta.bleB, and often an example 
is work.ed out to make 1\ matter clea.r. An individual ho.ving 
to carry out work ill Indio. would there find this book of much 
assistance in preparing a. gelleral design, in aseigning rates, 
and making out speciflcationR."-Indian Enqimurinp. 

"The author's style it~ exceedingly clear and lucid, IUld 
hi" meaning can alway. be gruped at .. first fflllding .... The 
book call be recommended lUI a valuable ?l!{}I'k of reference, conr­
ing a wide field. and containing an im1ll111lle amount of u8.ju,l 
and up-eo-date information, "-Electrical Review. 

"This book is all exceedingly Uileflll one, Bnd is aure to 
find its way into the hands of tho8e g@neal Itlginpers for 
wbom in a special aenae it has bel'n written .••. Bmin.ntly 
P"QotWalllnd thoroughly up to datil. It contains a vut fnnd of 
information which 18 available nowhere elle in collected form." 
-EUelricity. 

"The book claims a place between the pocket book 01 
tables aad data and the more profound worka dealing 'A'ith 
apecifie branche. of eh!ctrieal engineering. A cateful u:amiua­
tion of tbe book showl that tb. Object of the author bll8 
been accomplillhed in a very Buceelsfu! manner, and th!>81! 
alMlking 11 thoroughly practical and up·to-date tl'88.ti.e 011 the 
Bubjellt will dnd t.his book fully meet. their requirement •...• 
it i. tmII of ,h, _, eerviceable books UIIl nove mil' 1uith."--Necha­
nical World. 

TIIAIIIR, ,.PlILI • CO., P .•. e.x 
tt. 
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