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A NOTE ON WELIL BORING

BY

W. M. SCHUTTE,

Agricultural Engineer to the Government of Bombay.

Introductcry.

1. In writing the following note my object is to stato the
general case in favour of the adoption of modern well boring in the
Bombay Presidency. The subject is & complex one varying not only
with the style of plant adopted to make the well, but with all the
many factors which go to form the conditions met with in various
parts of the world and the method of working. The following
remarks on this imgportant question of boring are the result cof
experiments; the statements are facts; and most of the matter
contained herein is based on my own experience.

+ 2. With the dissemination of knowledge bearing upon sanita-
tion and a general recognition of the terrible risks of pollution in
wells, and exposed receptacles containing drinking water supplied by
surface drainage, the tendency is to dispense with the shallow duvg
well and open tank for drinking purposes. In India the village tank,
although it has been the means of making large iracts inhabitable
cannot be considered from a sanitary point of view in any other way
but objecticnable, and to have the most largely consumed article of
our daily food absolutely immune from contamination would ceriainly
be worth & tremendous amount of trouble and expense. The deep
bored well certainly has its advantages in this respect even though it
may be costly. Moreover whilst the one is scarcely ever failing
both in quantity and quality the shortcomings of the other are sure
to be emphasised during periods of extreme drought when our needs
are most urgent, and especially is this applicable to India.

3. Mluch discussion of late seems to have been the result as to
what is meant by artesian supply. The correct designation of
“ Artesitan Well”” so called from the province of Artois, in France,
is a shaft sunk or bored through non-absorptive stratu, until a water
bearing stratum is tapped when the water is forced upwards by the
hydrostatic pressure due to the supeiior level at which the rain
water was received. The term artesian was originally only applied
to wells which overflowed, but nearly all deep wells are now ofien g0
called, without reference to their level if they have bore-holes, A
flowing well 1is certain]y‘ the thing to be aimed _at, _bu_t if a good
supply can be secured which will nse_w:thm suction limit from the
surface, the result will more than justify the expense. To my mind
the subject so far as India is concerned has been treated too much
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fiom a theoretical and too httle from a pactical pomnt of view In
Enlaand and America, and especially ;n Amenca they think very
litte of taking a bore from two to three thousand feet deep In
Englind I bave myself taken part ina prospecting campaign for
cdal, and 1t was considered a shallow bore if under 2,000 feet One
particular mnstance which I have mmmd where a bore was taken
J60 feet, the operations had to be abandoned owing to the enormous
force of water, which by the way came upa 6" pipe and was
sufficient to keep four Gneff smking pumps worlung mght and day
for two years, which pumps delivered 112,000 gallons per hour
The water 1n this case was sweet and was used by the whole staff
In Amenca well-drilling 1s carried to a fine art, men having no
previous exporience purchase & drilling set and soon become ethcient
in making a. bore, n mny cases estimating for bore-holes and taking
up the business 1n much 1he same way as a bulder or contractor
would carry on his business. t

4 It must not be concluded from this that 1dentical conditions
are avalable 1n India, because the majority of the people m India
are not acquainted with this particular method of tapping water,
and 1t 13 the object of this note to interest those who may find good
water a mnecessity and who are contemplating a suitable means to
that end Contammnated or impure water may not make itself *
known by any teste or smell othing but careful analysis will
determine whether water be pure or not A careful search, however,
wil! usoally trace the cause of some such epidemic as typhoid toa |
shallow well or surface supply for drinking purposes The questjon*
18, therefore, what means are at our disposal to obwiate this trouble
Many schemes have been devised by our Samtary Engmeers which
have added immensely to the health of the people, there 1s still a
vast field, however, which these schemes do not embrace, and 1t
hardly seems necessary to pomnt out that the only alternative to the
expensive water works scheme 18 the dnlled well, this s conceded
by many authorities to be the only satisfactory and successful method
of obtaining a l}mre and unfahng supply of water 1n nearly sll places
The deep dnlled 1ron-cased well, which shuts out all surface
impurities and obtamns the supply from the deeper seated water
bearing stratum furnishes a pure wholesome water that has been

punfied and freed from bacteria by filteration through the sands and
rocks of the earth

5 Volumes aré being written on the subiect of pure wn.ter' by
leading Scientists, Kiducators and Engineers, and perhaps no time 1s
more opportune than the present one to explam the method of boring
mn rock and soil to tap underground supplies of water In practically
every part of the world 1t 18 possible to obtamn a pure and wholesome
supply of water To prove this fact 1t 18 only necessary to refer to
the great desert lands which a few years ago were considered worth-
less, but are now being reclaimed by irmgation through drilled wells
The depth at which these pure and unfaiing supphes of water are
found vanes 1n different locahihes, bat 1t 18 apparent that nature has
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prachically everywhere provided us with anample supgly which wa
should take advantage of, and the water when tapped is generally
elther smtable for drinking, or wrrigation purposes, or both

Conditrons which govern Underground Supply—Run off

6 _The greater part of the precipitation of rain on most areas i8
disposed of directly %y run-off through surface streams In and
regions, where the surface daposits are porous the run-off 1s relatively
small, but owmg to the fact that ramn 1n these regione falls chiefly in
sudden downpours, the annual run-off 18 not sosmall as would be
mndicated by the small annual precipitation In places where the
surface 18 composed of impervious strata the run-off 18 greater

Absorption

7 The rain water that 13 not evaporated immediately or carried
off by the streams sinks 1nto the ground Absorption by the under-
lym% tocks takes place both directly and indirectly  Ran may fall
on the surface of the rocks and be absorbed in their pores, fissures,
and cavities, or 1t may be first absorbed by loose uneonsolidated
surface deposits and afterwards carried down 1nto rocks, or 1t may be
gathered into streams that flow over rock surface and from these
gradually absorbed by the underlying rocks The amount of ramnfall
that the rocks absorb indirectly 18 far greater than that which they
absorb directly .

Strata mn which Underground Water 18 usually found

8 A part of the underground water which has reached the
lower levels occuples space u.lonF bedding, fault, jomnt and other
planes, and althongh these several kinds of fractures mentioned are
very numerous m the aggregate, theydo not compnse the whole
portion of the open space within rock The pores between the
particles that make up the rock nearly everywhere present and
constitute a large part of the open space within 1, this does not
apply 8o very much to trap rock but more particularly to sandstone
and such hke strate In such strata as trap rock the supplyis mainly
within fissures, faults, ]ila.nes. jomnts, &e¢, whilst 1» sandstone the
storage of water 18 mostly in the pore space This pore space does
not exist 1n any strata at great depths owing to the weight of over-
lying rock, which depth has theoretically been fixed at 6 miles

Artesian

_ 9 _The conditions _which govern s flowmg well .or proper
irtemansupply are only few in number, althongh dotne ariesian
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flows are found under conditions which are considered anomslous
The conditions for artesian flow are clearly stated by Veatch, who
says —

* Underground water 1n passing downwards may go beneath a
relatively impervious layer which tends to confine i1tand produce a
hydraulic head. In this respect underground water differs from
surface water, which 13 always free on one side and cannot, except
when artificially confined as by closed flumes produce aralogous
phenomenon  This natural confinement of the ground water causes
water 1n wells to stand above-the porous layer m which 1t 1s
encountered, and 18 of vast economic importance, especially n ard
regions where the water 13 very deep seated and has been transferred
from a region of more bountiful rainfall

In order that & well may flow it 18 necessary that the following
conditions be satisfied —

(1) There should be sufficient rainfall

(2) There should be relatively porous bads suitably exposed
to collect and transmit the water

(3) There should be less porous or relatively impervious
layers so placed that they may confine the water collected

(4) The level of the ground water at the source should be
at a sufficient height above the mouth of the well to compensate
for the loss of the head due to resistance and leakage

The arrangement of factors which produce a flow 18 by no means
constant ‘These factors vary conederably from pont to point, and
relatively new courbinations are tobe constantly expected Probably
the commonest combination 1s that shown in the accompanying
diagram (Fig I) Here theconfining beds are clay and the porous
bed 18 & sand which d:gs regularly In the direction mm which the
surface slopes Water falling mn the region marked “ Catchment
area ” sinks mnto the sands and supples the artesian wells on lower
ground  (Of course the angle shown on diagram 1s exaggerated and
18 not found so acule in practice) Although the foregomng are
typical of a large class of artesian wells, flows may be obtained under
several modifications of the conditions described, nevertheless the
general principle remans

Method of tapping Water—Dug Well

10 The usual method adopted 10 India to tap water 15 to make
a large excavation whether the strata 1ssoil or rock  Of course this
18 an expensive and tedious process, sometfimes bringing m 1ts tram
ran to the well owner if he 1s a poor cultivator and does not find
water The result of this tedious, precarious and espensive process
1s a dug well which necessanly takesits supply from the surface beds
of water, for there i1s no means of shutting them out  This kind of
wall 1s fortunately falling into disuce 1n some countries and althongh
Hprgyengent 19 very _slow in Indud, nevertheless a better-state of



Fig. 1.

Cpnnmous PRODUCING ARTESIAN WELLS.

' Catchment Area.

1
L

»

Artesian wells.
B. Heoad of water if there be no loss by resistance
and leaking.

C. Actual head or hydraulic grodient.
0. Ourcrop.

.

Agriaulfura.IIEng:heer. B.P.




Fig 2.
' MeTHOD OF INSERTING A
DrRivEN - WELL.

Tuse Weee

Agricultoral Engineer.

BIR




-3

fngs 1s )mminent  One of the greatest objections to a dug well,
especially 1f the strats 18 rock, 18 the enormous expense incurred in
excavating The wnter has only recently had brought to his notice
a case where a cultivator 1n the Sholapur district spent Rs 1,700 to
make a dug or blasted well 1nrock which gave him 750 gallons of
water per hour If a bore 3” diameter and 200 feet deep had been
made double the supply could have been had at a total cost for
boring of Rs 300

11 'Whether the water 18 used for drmking or irngation
purposes the supply if taken from an open and exposed shallow well
1 on one hand lable to be dangerous for the human consumption,
and on the other hand may be uncertain when it 18 most needed
This of course does not apply to every well m every distnct, because
there are a few wells 1n Gujarat and elsewhere varying 1n depth from
60 to80 feet which give sufficient water to keep 4 to 6 mhotes
employed for 8 hours daily  Moreover the supply is assured dunng
the suinmer months and the leval remaing normal, these are, how-
ever, exceptional cases The usual complant 18 that amhote empties
the well, and that the supply 1n the summer 18 uncertammn  The onl
1emedy 18 to augment the supply by having a bore hole made, and if
the existing well 18 1n so1l 3 casing must be 1nserted, but if the well
18 10 rock a casing 18 not necessary  The work of this Department
15 nteresting 1n this connection, vide statement I

Driven Wells

12 Another method of tapping water 18 to drive a hollow
wrought 1ron tube 1nto the earth according to the depth requred
The water 1s admitted 1nto the tube throngh a series of Eoles, which
extend up the lower-most length to a height of 2} feet from the
bottom  Specially tough lapwelded tubes are necessary to withstand
the hammering and vibration to which they are subjected Gas
pipes are quite useless for the purpose This kind of well 15, how-
ever, for imited depths-and supplies, and for strata which may be
hard and compact They are of no use whatever for rock and only
to depth of 60 to 80 feet 1n soil The type of well and form of ng
used for driving these wells 15 shown on Fig (2) and the usual
mwethod of driving 1s as follows —

The spot for sinking having been chosen, a truly vertical
hole 16 first made 1 the ground with a crow-bar and in this the
properly nigged tube 15 inserted, all Jjoints having first been
made tight When 1n position two men raise the monkey A by
means of the ropes B standing opposite each other and equdist-
ant from the tube, pulling the ropes at 1dentical angles, and
moving 1n time together, so that the tube may mantain a
vertical position and follow s straight course Should it deviate
pressure must be used {o brng 3t back agamn mtoa vertical
position Herem les the great objection to this type of well
and unless the first few feet of pipe are dnven perfectly true
the whole well will give trouble, There are men skjlled in this
class of work, buf as it 15 only useful for very soft straws apd
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shallow depths 1t 18 not of much use m & country like India
especially For irngation purposes It 18 not necessary, therefore,
to make any further comments on this particular class of well

The Bored or Drilled Wells

13 The dnlled well 18 undoubtedly the best method of tapping
water as 1t matters not whether the strata 1s soil, sand, clay or rock
A bore bole can be made almost any where and to any depth The bore
18 made either by percussion (which churns up the rock to powder or
mud} or by the Diamond or Calyx Dnlling, which cuts out a sohd
core Many firms of repute mn Europe and America are makers of
boring machines some of which are built having both the percussion
and rotary apphiance attached

14 In Fig (3) 1s shown a type of Boring Machine which has
been extensively used by the Agricultural Department and which
has given every satisfaction The machine 1n question was patented
by Mr Musto, formerly Agrcultural Engineer  This machine
works on the percussion principle, 1ts special feature bemng that 1n-
stead of 1mparting to the tool a dead blow, a cam 18 employed
which transmits a springing blow, and as the tool 1s shghtly in
suspension much quicker work 1s the result, boring from 3 to 4
times quicker than the ordinary derrick The machine1s known as
the ‘* Musto Patent Spring Stoke Boring Plant” and 18 a great
improvement on the old method usually employed with the Cawn-
pore Plant Itis, of course, only mtended to bore to depths of
200 feet, but as 1t will either bore ;n rock or sol to this depth 1t

certainly 1s a distinct advantage over the old method of giving to the
tool a dead blow

15 TFor greater depths than 200 feet a power machmme must
be used There are many makers of power borers 1n Amernca some
of which are the Cyclene Co, Armstrong Co, and the Keystone Co
These firms make machmes of various forms to bore on what 1s
known as the “ American Rope Borning System™ which i3 showy
Fig (4 Much valuable work has beendone m the U § A by
means of this type of machme In fact there are many flowmng
wells the water of which has been tapped by employing this type of
dnll. Both the dug and drniven well are discarded mn America and
the dnlled well acknowledged to be by far the best To work with
this kind of machine there 18 usuvally & most ingemously contrived
varlety of tools for coping with the constant changes of strata to
enumerate which would requre a special work itself America s
not the only country, however, where bonng 18 carried on  In Eng-
land such firms as Islers, and Legrand and Sutchffe, have had
many years experience 1n this class of work, and have bored many
hundreds of wells in the Bntish Isles Perhaps one of the most
remarkable bores, however, 18 that at Bourn, Lincolnshire, which
su}iFhes the town of Spalding It was sunk by C Isler & Co, m the
Oolitic beds and a depth of 100 feet 1t furmished a flow of 1,800

gallons per minute at & pressure of10 lbs. to the sq inch reschung the
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surface with a rush as depicted m Fig (5) The bore was continued
for an additionul 84 feet with the result that the flow was incrensed
to 3,480 gullons Eet minute and has permanently remamed at this
figure The well1s 13" diameter Amnother remarkable well bored
by the same firm 18 ut KeigLley Yorkshire It1s 250 feet deep 1n
the upper beds of the Millstone gnit and at 2483 feet 1t tapped asupply
of 15,000 gallons per hour msing to 40 feet above the surface ‘Lhe
bore 18 ined with 60 feet of 6” tube starting from 1 foot above
ground and 40 feet of 5" perforated tube commencing at 60 feet
below the surface Beyond that there 18 no hining ®

Prospecting

16 For prospecting where the core 1s indispensible and espeoi-
ally n very hard strata the rotary process 1s usually employed having
& diamond draill Those drills are frequently used 1n couniries where
gold and coal 18 required These drlls are now extensively beng
used even for water as they can be worked with chilled shots in
rock and'with Device cutter m soil Thig Department Las got one
5” power dnihng machine, Fig (6), which1s being worked success-
fully for the last 2 years

Casing Tubes for Bore Holes

17 The usnal method of Liming or casing a bore when vety soft
strata are encountered 1s to follow the tool with a plamn piece of steel
or 1ron pipe Just suthciently large to allow of the tool working freely
mside 1t This casing 18 usually left 1n the ground when the desired
depth 18 reached and the supply of water enters from the bottom
and rises to the ground level or into the well as the case may be
Not infrequently does this tube become choked Thie has led to
the mvention of a tube called the convoluted tube well, which 18
manufactured 1 various sizes for discharges ranging from 5,000 to
45,000 gallons per hour

Convoluted Tube Well

18 The method of snking and working these tube wells 18 as
follows —If the tube 18 required to augment the supply of water to
an existing well and the desired quantity of water from the tube
well has been decided upon, the tube well estimated to yield the
nearest quantity above the required amount should be selected
Now assume that the tube selected 18 40 feet 1n length, the bore
tube of a few inches larger diameter than the diameter of the tube
well should be gpunk 1n the well to a depth of not less than 50 feet
below the bottom of the well The tube well 18 lowered into the
bore tube and sufhcient len pipe 18 added to the tube well, to bring
the upper end of the plam pipe not less than 7 feet below the
normal spring level in the existing well, the bore tube may now ]::e

" ® Bxtract from Tsler Well Boring
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withdrawn and the tube well 18 ready for use 8o long as the water
m the well 18 not lowered more than would exceed the critical
velocity for the material forming the well floor, thers 13 no need to
cement or otherwise seal the well floor, the tube well will yield 1ts
supply 1n addition to the yield of the existing well In cases where
the yield of the well 18 small, due to a small well, to the floor of the
well being 1 a bad water-beanng stratum, or to other causes, 1t 18
adwvisable to seal the well floor with cement concrete, the water level
1 the well may then, if desired, be reduced below that level which
would represent the critical velocity for the materal forming the
well floor, but this lowering should not be carried to excess, 1n other
words, very httle more water than the amount the tubeis designed to
discharge should ever be pumped from these tube wells  Convoluted
tube wells may be sunk direct mnto the ground and worked by attach-
ing the pump to the upper end of the plan tube, the plam tube then
becomes the suction pipe of the pump, this arrangement s parti-
cularly convenient where the spring level 18 within the suction action
of pumps worked on ground level, or where the water has been tapped
under pressure and has risen 0 within suction hmt Considerable
care, however, should be exercised m fixing the pump level relatively
to water level as various forms of pumps ditfer very considerably m
efficiency on different suction hfts, generally the suction should be
as short as possible

19 In situations where the spring level 18 at a depth below
und surface too great for the suction action of a pump worked
rom the surface, the pump may be placed ;m a chamber below
ground level and wihin convenlent suction distance of the reduced
water level For this reason 1t 13 often conventent to sink these tube
wells m existing ‘wells which provide suthcient space, the iubes may
then be worked by persian wheels, chain pumps, mhotes, or power
umps  Where the water level 1s very considerably below ground
evel, the Ashley or other deep well pump should be employed and
1n order to obtain the full discharge of the tube well the plamn tube
should be of larger diameter than the straining tube The tube well
m question 18 shown mmn Fig (7)

Rawsing Water

20 1In the case of a flowmng well pumpmg 15 not required
There are many cases, however, where the weter 1s delivered below
the surface, m which case 1t 15 necessary to use some sort of pum p-
mg arrangement If the water 18 within suction hmt or within
25 {eet of the surface the working barrel of the pump can be placed
at ground level, but if the water level 18 beyond this depth then some
sort of deep well pump or hift must be employed It 1s beyond the
scope of this note to attemot a description of the multifarions forms
of %ump which ate 1n common use, but to those methods which
embrace the subject before us, a short description 18 necessary

Wind Al

21 In districts where wind can be wunfibzed there are m
forms of pumps specially designed exther for low or lugh lifts, whic
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" Fig 8
METHOD OF PUMPING FROM A BORE HOLE
BY MEANS OF THE AIR-LIFT SYSTEM
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Fig 9.
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Fig 10.
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Fig I2
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can be attached to & wind mill and arranged to pump water wito sn
elevated tank from which the water can be distnibuted to crops, or
buildings, but as there are very few districts where this source of
power can be absolutely depended wupon, especially for irngated
crops, 1t cannot be extensively used

Awr Laft System

22 This sort of bft 15 extensively used 1 Amenca and its
ments are bemng rapidly recogmzed in England and on the Continent
It 15 remarkably simple owing to the entire absence of working parts
i the bore hole The water 1s made to flow 1n a gentle streamn from
the bore, and 18 entirely free from pulsation This 1s achieved by
the force of & column of air under great compression being con-
veyed 1nto an annular space between an mner pipe which forms the
nsing mam for the water and an outer pipe which 18 st1ll within the
lining tube of the well The effect of this pressure 18 to make
the water nse n the central pipe, and thie continunes till the water
level 1n the central pipe has descended to the level of the bottom of
this tube The air then escapes up this tube, taking the water with
1t and hifting 1t to the desired height It cannot be recommended,
however, for small bore holes. The system 18 shown 1n Fig (8)

Deep Well Pump

23 Many modifications from the pump shown mm Fig (9) are
possible winch wall meet 1he case of bore holes having & small dia-
meter, and which can be arranged to suit any depth This sort of
pump can be fitted to a bullock-gear or oil engine provided the quantity
of water i the tube well justifies such expense _There are many
such bores in Gujarat but which are m existing wells and the usual
mhote arrangement 18 employed as shown mn Figs (10)and (11) The
quantity of water pumped by this method m the majonty of wella
is 1,500 gallons per hour, the cost of which varies 1 the various
districts, vide statement IV To put down a power plant for such a
small quantity of water would not be economical, but if s _oore hole
18 made from the bottom of the well or from the surface direct 1t 18
possible 1n some cases to 1ncrease the snEply to the extent of 10 koses,
even though the bore hole 18 not more than 4” diameter and less than
100 feet from the surface A tube well capable of yielding this supply
has been 1nserted n a well near Ahmedabad which keeps a 4" centri-
fugal pump and 8 B H P 01l Engine employed for 10 hours daly
Before the introduction of a tube well the water contammed mn the
existing well was sufficient to keep one mhote working for the whole
day, but after the introduction of a tube well the amount was
jncreased tenfold, a fact which proves the fallacy of having a large
open excavation presumably to stors water The existing arrange-
ment 18 shown m Fig (12) and the correct arrangementin Fig (13
Some of 1he old methods of pumping are known as the persian wheel
and mhote The new methods are the reciprocating deep well
pump, and centrifugal pump, the latter, where possible, being by
far the most effective and ecomomical Cost of pumpmg by means
of mhotes varies in different districts as shown on atmemgnt IV and
alternate method power pumping 18 shown m statement

B 1020—2
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Sealed Tube Wells

24 Dunng the course of the last 10 years this Department is
trying to solve the problem of village water supglies and bas achiev-
e?:.ngrea.t guccess 1n this hne Many of the surface tube wells have
been made by this Department for pumping ont water for_daiy use
One of such wells 18 illustrated on page 94 Fig (14) It has been
now experienced that such wells are of utmost importance especially
n the willages, frequently met with severe famines such as in
Dharwar, Sholapur and Bijjapur Districts

Boring wm Guwarat

25 'The volume of water obtained as a result of borng from
the total number of bores taken by the Agricultural Department 1n
Gujarat from 1907 unt1] September 1923 amocnts to 1,916,000 gal-
lons per hour whichis suthclent to umgate about 8,000 acres of
sugarcane or snpply 4,595,400 people with drinking water

Boring wn Deccan and Karnatic

26 In the Deccan and Karnatic the boring seems to be useful
for agncultural purposes only 1 Distnets of Kolaba, Thana and
Ratnagin  In other districts majonty of bores are useful for drink-
g purposes but not for agricultural ones as the quantity tapped 1s
very very poor In companson to that m Gujarat and other districts
existing along the coasthne The statement IT on page 7 gives the
1dea of the quantity of the water tapped 1n the districts of Deccan
and Karnatic The Departmert has done very few bores m the
districts which are not mentioned and hence detalls are not given

The Water Finder

27 o assist in the location of underground currents mm rock
the wniter has found the Water Finder of ymmense value This
mstrument only locates the current, and the spot 1ndicated must
afterwards be tested by means of the Boring Machine The nstru-
ment 1s fully described 1n a separate bulletin

General Procedure of the Agricultural Department
in Case of Enquu y

28 All apphcations for bormg should be sent to the Deputy
Divector*® of Agriculture of the Division concerned When enquiries

® (1) The Deputy Direotor of Agriculture, Gujrat, Surat (Ahmedsbad, Ksicar
Panch Mabals, Broach and Sorat ) g jarat, (Ahmedaka £a

2) The Deputy Director of Agricult N C D, Nasik
- husduh he D bgasxyk : gr ure, » Nasi (East Khandesh, West

{8) The Deputy Director of Agricultare, 8 C D, P. Abmed P
Sholapur aud Satara ) grentiare, » Poons.  (Ahmednagar, Poona,

D (4)a;l‘;m Deputy Director of Agriculture, 8 D, Dharwar (Belgaum, Biyapur and

{5) The Dopuaty Director of Agne Eonk
RM“SL 2 andl{mgm) Agnicolture, Konkan, Ratoagin  (Thona, Kolaba,

(6) The Deputy Director of Agnculture, S1nd, Earachn (Karach:, Hyderabad
Thar and Parkar, Iarkbana, Bukkur, Nawabshah and Upper s.fnd Prontter )y ’



i

WETTAY;
‘i‘ .“l’f“

\ ]
.M‘s

\J
N

‘l

\

(A
W

Fig 14

Pumping FRoM A ScaLEp

Tuse WELL.

- /
Agricollural Engineer. B.P




25

are addressed to the Deputy Directors, they are ususlly answered
immediately and a copy of the rules 1n force 18 sent (vsde rules print-
ed at end), and the enquiry recorded A form of agreement 18 also
gent with the rules which the applicant 1s asked to mgn and return
to the office of the Deputy Director of Agriculture of the Division
concerned  On receipt of this, the apphication 158 regstered and the
a.gphca.nt 18 informed when a machine can be sent to his site At
t

e close of the werk, pumping operations sre conducted from which
the suegess or otherwise of the bolre can be determined -

B 1040-.3
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STATEMENT 1
STATEMENT OF PARTICULARS OF THE WORK DONE FROM
1907 To 1922
Gwarat
No of bores mada in
Rar. | K000 | Broah, | Burat | Faneh
1 113 66 7 16 5 200 206
125 2 8 5 G 25
15 17 18 1 81 465
175 7 8 10 175
2 103 26 9 4 2 144 288
225 1 1 1 25
26 4 12 20
3 69 10 1 1 81 248
35 g 1 8 | 106
876 | N 5 5 875
4 84 8 3 7 102 408
45 s 2 4 18
5 88 2 1 8 1%
55 Nu 1 Ml 1 55
6 ® 4 1 1 81 1860
7 5 1 6 4
R 1 1 1 13 104
3 1 1 P 18
10 5 1 o 60
11 1 1 11
15 1 1 15
Total 1,916 5

Total No of gallons tapped —1,916,000 per hour
* Ons ke S takom 29 1,000 pergalloes houy
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STATEMENT II

STATEMENT OF PARTICULARS OF THE WORK DONE FROM
1913 To 1922

Deccan and EKarnatir

O 0 - O th = W N M

Increase o bores
Name of
Distinct ] 5|7 1 125|15 175; 2|125| 8|85 4'45 EIB
Thana 21|26 14129 Blm 21 6 8| 4] 1|4]1]3
Eolaba 2] 4| 2] 3| u 2 1 1
Nasik 14| 5| 2| & 2 2 . 1
Batars 8| 2 8 o 1
Poona 1| 5| | 2 ' 8
Bholapur |16 | 8| 1| 2 I 2
Byapur [17] 1| 8 ! 1 '
Dharwar | 81} 4| 1 I 1
Ratna- 4 4 !
gn ] |
Total 124 49'244‘7 8!20 2!11{8 41 1|5 8'9!1

Total No of gallons tapped —256,000 per bour
* One kos is taken as 1,000 gallons per hour

STATEMENT III

STATEMENT SHOWING THE ToTAL NUMBER OoF BOBES MADE
FRoM 1907 To 1922 1IN EACH DiIsTRICT

KEaira 528  Batars 81
Ahmedabad 106  Bijapur B4
Broach 81  EBbolapur 7
Panch Mahals 95  Dharwar 46
Surab 88  Belgaum 7
Thana 161  Rainagiri 12
Ramk 48  Eanars ]
Eolaba « 25  Nager 15
East aud West Ehandesh 14 Sindh 10
Poona 81  Outeids Presidency 10

Total No of bores 1,197



STATEMENT IV.
ANNvaL Cost PER AORE OF IRRIGATING SUGARCANE BY MEANS OoF THE MHoTe

Total cost of
Indox Average hit | No of acres [No. of bullook
Nams of District Irnigation per acre Remarks,
letter in feot imgated. | per mhote. b‘ per annum,
Rs a p
A | Dharwar 45 2 4 813 0 0 | Figuresin each case given by cunltiva
B Belgaum . 80 p] 1237 8 0| tors the names and addresses of
C Jalgaon 87 140 0 0| whom aren the office of the Agnicul
D , Satara 86 250 0 O| tura! Engincer
B | Bholapur 40 4 107 0 0
~ STATEMENT V
AnNvAL CosT PER AORE OF IRRIGATING BUGARCANE BY MEANS OF A CENTRIFUGAL PuMP
Index Averago it No ofacrea | B H. P of | Size of Annus! expenses
Nams of District 8 per acre Remarka,
lottee n feet, irngated Engme pump per snnum.
Rs o p
A Dharwar 46 15 6} 23" 84 6 6| Pigures estimated by the Agnouliural
Enginoer 1n casa & power plant is
1nstalled
B Belgaum . 80 20 83 g 59 4 9 Do do
O Julgaon 87 16 6} 923" 8¢ 9 7 Do do
Batarn 86 20 10 8" 160 12 9 | In this plant two pumpe are taken tnto
conaideration owwng to very great
difference 1o the lowest and highest
water lovels
B 8holapur 40 20 8 g 7511 8
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[ 3 -l

NOTICE

OrricE oF THE DEPUTY DIRECTOR OF AGRICULTURE,
DivistoN

The Deputy Director of Agriculture 1s prepared to undertake the
boring of wells on the followmng terms —

Rules

1 The Deputy Director of Agriculture to provide the men and
the 1mplements for boring  Periodical sugervmon to be effected by
the Agricultural Engineer and his Boring Overseer

2 The well owner will have to pav at the rate of Re 2 per
day from the armival of the machine until 1ts removal except Sun-
days and Holhdays and the days of actual work or of accident due to
mishap to tools or breakages, provided 1t 18 proved the muchine
stands 1dle for want of coolies or the supply of material o carry on
boring operations

Charges for boring by hand machines mn wells or on surface
(beyond 50 feet) will be as under —

North Gujarat and Thans,| Deocan and Earnatak,

Suoceasful, [Unsuccessfal | Suocessfal Unsuccassfal,

|

Re. 8. P Raa p Rs.a p Re. a p.

1st stage, 1 o 50 feet 180 100 100 0 12 0

9nd stage, 51 to 100 feet 200 | 140|180 |1 00

8rd stage, 101 to 150 fest 280 )| 180)| 32380/ | 1 40
200 ) a3asof|180"

ath stage, 151 to 200 feet and | 8 0 0
above,

In cases of power machinesall the above charges will be increas-
ed by annas 8 per foot -

No bores will be stopped by the Depariment- unless the
maximum depth of one of the stages 18 reached unless a satisfactory
supply 18 previously met with. Bores stopped by well owners
before reaching the maximum depth of any of ihe above stages will
be charged for the full stage and not for the actual depth bored
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8 In case the power borer 18 employed, the owner 18 to pay
for the fuel and lubricating o1l used, whether the bore 1s successful
or otherwise and also to pay and prowide coolies (10 to 12 per hand
machine and 4 to 6 per power machine), coal, &c, necessary for
working the sets, either hand or power, satisfactory, whenever ready
for work, from the arriwal of the machine to 1ts removal whetber
water 18 tapped or not

4 The Lap-welded piping and standerd shoe will have to be
vided by the owner lumself on the clear understanding thaé the
epartment will not be mn any way responsible for the breakage of

same while driving and any subsequent losses due to same Ib1s,
therefore, of the utmost importance to pmchase best Lap-welded
prpes and not old, second hand stuff

5 Woell owners must take the machine and 1ts accessories from
the Railway Station or from another well to the site tobe bored, and ~
must, after the bore has been completed, take thé machme and the
accessories to the Rallway Station or to the next site for boring at
the option of the mechanics n charge Further, m case of break-
down well owners must cart parts necessary for replacement either
to or from the Railway Station as the case may be Any demurrage
caused by well owners failing to remove the goods will be recovered
from them Well owners are also expected to store the machine 1n
the Monsoon whenever necessary, free of cost

6 No guarantee can be given to find water but every
endeavour will be made to do so

7 Only a few bores will be carried deeper than 200 feet with
hand borer except by special arrangement and the boring will be

stopped at any depth at the descretion of the Deputy Director of
Agneculture

8 If the work 1s stopped accidentally owing to broken pipe

the expense will be borne entirely by the well owner himself 1n addi-
tion to the flat-charges

9 'With a view to prevention of accidents and injury to the
machine the owner must at all times take all reasonable precau-
tions to prevent persons from wandering round the well and
nterfering with men and machine and must kesp a watchman
in charge from the day of the arrival of the machme until 1t 1s
removed Hae 1s expected to use hus personal mnfluence support of
the Boring Assistant 1 securing this end, and the Deputy Director
of Agriculture will abandon any boring 1f 1t be found impossible to
prevent interference and annoyance from this source

10  On completion of the work a statement will be sumitted to

the well owner showing the amount which 1s to be paid to this
Department

11 Bonng 1s considered successful when 200 gallons of wat
1 rock and 500 1 alluviam are tapped 8 water
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12 Inthe case of brakish water bemng tapped, the Deputy
Director of Agriculture will decide what steps should be taken

13 Before boring the well owner should state the capacity and
depth of water 1n his well n Kos or otherwise and this will be
taken as the basis for subsequent calculations

14 The Department 18 not responsible for the money or any-
thing advanced to the Mukadam without the consent of the Deputy
Director of Agriculture

15 Applications should be made to the Deputy Director of
Agniculture of each Division

16 The well owner will bave to pay a deposit of Rs 25 and
50 for hand and power machines, respectively, witha wview to
safeguard Government machinery and other goods and to avaid
mmor troubles It will be deduvcted from the boring bill sent by
this Department after completion of work and will be forefeited in
case of refusal of accepting the machine when his turn comes

17 This Depariment will not be responsible for any loss to
crops whilst boring operations are i progress This includes
erection, actual boring, fishing, extracting and dismantling

18 The Department cannot give any guaranies to make a
bore even when the agreement 18 signed and the desposit pmid, but
every endeavour will be made to take up the work as soon as a
machine 15 avallable The agreement actually comes into force
when the Depatmental orders are 1ssued for a bore hole to be made

19 These rules are hable to alterations at any time as may be
thought necessary, but the well owner will be bound only by those
rulesn force at the fime when his boring 15 actually commenced

Ezploratory Boring

90 Bores of 50 depth taken previously to well sinking or for
shallow tube wells will be called Exploratory Borings and will be
charged at Rs 1-8 per foot for successfal and Re 1 for unsuccessful

bores

(8d)

Deputy Director of
Agnicolture
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OFPICE OF THE DEPUTY DIRECTOR OF AGRICULTURE,
Division

Form of Agreement between the Agricultural Department and the
Well Owner to be signed by Well Qwner or Land Quner,
as the case may be, before boring 18 granted

1 T agree to make all payments as per clauses Nos 2, 3, §
apnd 17 in the Notice Form

9 I agree to provide the coolies and carts whenever necessary
for working, moving, erecting and dismanthng the boring plant and
any of its accessores 1n any case

8 I agree to provide the necessary piping of best make and
standard shoe necessary for boring and to take the responsihiity of
all sorts of losses by breakages, bent, &¢, while driving same

4 Tagree to supply 10 coolies for hand boring machine and
the number necessary for the power machine which number shall be
determmed by the Deputy Director of Agriculture

5 Xagree topay m the depostt of Rs 25/50 as per clause
No 161n the Notice Form

6 I agree to pay in cash all charges on my account by
the Department for making the first bore before a second bore 1s
commenced or the first bore 13 deepened

7 Tagree to note that my deposit will be forfeited m case I
refuse to start work and supply labour or any other assistance
mmmediately on an official request

8 I agree to be responsible for any loss or demurrage to
Government machinery from the arrival of the machine until it 1s
removed and to engage & watchman for this work

9 I agree on receipt of statement of account to pay the same
withm one month to the Deputy Director of Agnenlture

10 I hereby state that the capacity of my well at present 1s
koses or mhotes and the depth of water 15 feet

11 T agree to note that this agreement actually comes into
force when departmental orders are issued for the bore hole to be
made and the work actually commenced

Wainess, Address of the place where bore
18 requred
Patil
or (Signature)
(Talathi)
of
Dated Post Dustnict

PRINTED AT THE YERAVDA FRISON PRESS, POORA , COFIEE OBTAINABLY
FBOM THR BUPERINTEXRDKENT, GOVERNMENT PRINTING, POOXA
bl




LIST OF ACRICULTURAL BULLETINS PUBLISHED BY THE DEPARTMENT
OF AGRICULTURE (1908 TO 1922-23) AND KEPT FOR SALE AT THE

No. Year,

83 1908
BS 1909

o "
B4 1909

85 1909
86 1910

87 1910
89 1910

40 1911
41 1911
42 1911
48 1911
44 1911

45 1011

46 1911
47 1611
48 1911
9 "
* 49 1911
50 1912
51 1914
. b2 1912
63 1912
54 1912
5% 1919
55 1918
67 1918
59 1014
80 1914

63 1914
69 1914
64 1914

85 1914
67 1914
69 1915
70 1915
W1 1915
‘73 185

73 1915

74 1915
76 1615

78 1916

7¢ 1916

80 1916

81 1416
r

GOYERNMENT BODK DEPOT, BOMBAY, POONA.
Subject.

Locusts in India, by H. M Lefroy, Imperia]l Entomologist, Puss *
Cultavation of Broach Cotton in Dharwar, by M L, Kulkarni, Divisional
Inspector of Agrioultore, 8 D

» ” fxlnmek
Night-soil—A Valuable Manure, by G K. Kelkar, Asmstant Professor of
Agriculture, Agricultural College, Poona
Ealarin 8ind, by G 8 Henderson, Deputy Dizector of Agrivultars, Bind
First Expeniments in the Treatment of Grape-Vina Mildow in the Bombay
Premdency, by W Burns, Economue Botanist
A:}ﬁ %hx:mmntlon o! the Beed Supply of the Broach Duwtrict, by @ D
a
The Salt Land of the Nira Valloy, by Harold H' Mann, Panclpal, Agei-
ocultural College, Poona, and V, A, Tamhane, Laboratory Asmstunt,
Agricultural College, Poona ve
The Gultavation of Guavas near Poona, Dbarwar and Limbgacn
Groundnuts in the Bombay Deccan
Nota on Long atapled Cotton in Sind
An Examination of the S8eed Supply of the Broach Distriet, Part TT
Prglnnmary Btudy of the Red Kot of Bugorcanein the Bombay DIrem
engy -7 .
Becond Year’s Experiments in the Treatment of Grape-Vioe Mildew in
the Bombay Presidéncy .
Beed Belection Beries I, Broach Cotton .
San Hemp . -
Poona Fumaca
arath{)

E1)

An Examnstion of the Seed Supply of the Ahmednagar District, Part I

An Examnation of the Seed Sopply of the Ahmedoagar Distriot, Part FL

Third Yesr's Experiments in the-Trestment of Grape-Vine Mudew

Muscovado Bugar Machinery and 1t soope for Gul Manufacture in India,

A Method of umproviog the Quality of Cotton SBeed

A Note on Steam Ploughing

An Examunation of the Seed Supply of the Poona Distnot

Present State of the Dairymg Industry 1n Bombay .

Improvement of the Indigenons Plongh of Western India

Common Salt and 1t8 nse a8 Manure 1n the Konkan Drvinion

Note on Indian Sugar Industry and Modern Methods of Bugar Manm-
facture

The Value of Castration of Deccan Bullocks .

Bubstitutes for Rab- -

Allali or Kalar Experiments and .Completion Eeport of Dagltapur Re-
clamation Btation 1n Bind

A hist of disenses of Economie Plants occurning inr the Bombay Premdency

An Examnstion of the Seod+Bupply of the Sholapur District -

Tho Rice Btem Borer 1n the Konksn es

Improvement of Gotton 1n the Bombay Presulenoy (except 81nd)

The Grape Grow1ng 1 the Nasik District

Experiments with the Automatio Water Finder in the Feap Reglon of
Westorn India

Hand Lost of Plants, Seeds and Bnlbs avaiable for distmbution in the
Ganeshklind Botanical Gardens, Kirtkes

Well Water from the Trap Area of Western Indis -

Artificial Manures—Experiments on ther- valoe for crops in Western

India -
Bome wild fodder planta of the Bombay Prestiency |

The Cultivation of Guavas 1n Gujarat o
Last of Seeds available on the Agriculinral College Farm, Foons .
Note en Fenoing Construchion “
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1018
1017
17
1917
1017
1018

1918
1018

1018
1919
mo
1919

1919
1919
1920
1920
1930
19320
1920
1020
1920
1940
1920

1090
1020
1921
19121
1921
1923
1938
1923

2

Subject,
Cultivation of dnlled paddy In Bouth Bombay Presidency e
Tho Aplce Gardens of Birsi in Eanara e
Beod Balootion Senos—Kumpta Cotton .
Note on Oattle in the Bombay Premden .

Establishmoent and Manngement of tha%niry Farm
T%‘U?h;:lon of Infenior QGrass Horbags, Experimoenis aé the Tegur
tti¢ Farm

First Roport ort Fruit culturs aa practised round about Tharushah {Sind)
in Nawabshah Distrio .
Artli:loml Manures Expenments on their value for crops in Western
(13 v *
Work on the Manjr! Farm fcr the dymu 1916-18 "
‘Tho Culdivuiion of Berseem in Sind—Expenmentsa$ Sukkur
Olomification and Description of the Jowars of the Bombay Eamafak ..

Pnlpm! Gul Manufooture 1n the Bombsy Presidency (Prineipally Dabe
alfm .-
The 8o ) roana Borer and lts Gontrol ’

The Ouyltavation of Oranges and Allied Fruits in the Bombay Premdenoy
Investigations into the naturo of the Sait Iande of Sind ‘ne
Priokly Pear as & Cattle Food
Fruit Culture as practised near Shikarpur, 8ind b .
Tho Rice Coltivation in the Larkana District, 8ind
Fodder Crops of Western India .
Fruit Oulture 1a Palitana and Jamnagar "
Inveatigaticns of Potato Cultivation jn Western Indla "
The Book of the Mango .
The G:)nuhklund Botanical Garden, Eirkea (Ils Qenesis and Dewelop
men e
The Groundnui Bug and its Control -
Dharwar Amerioan Cotton Its History, Cultivatlon and Improvement .,
Gonag—a Weed 1n drillod paddy n
Bummary of the Work done on Jalgaon Farm

The Crope of the Bombay Prosidency, their Geography and statistics ,
¥ear Book of $ho Agricnltural Department 10 the Southern Division
A Note on Well Boring

Improvement of Grazing Aveas In the Bombay Prosidency
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