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IRRIGATION IN INDIA.

Review for the year 1917-18.

CHAPTER 1.
INTRODUCTORY.
Irrigation works, the object of which isthe artfificial applica- Preliminary.
o e P ; .

countries, from time 1mmomorial. This is o natural result of tho
conditions of climate. India contains largo tracts, such as the
deserts of Sind and tho south-western Punjab, which aro practically
rainless, and in which cultivation without irrigation is impossiblo.
There are others, such as the Deccan plateauand the Bundelkhand
distriets of the United Provinces, whero cultivation is cxtromoly
precarious, owing to the great irregularity of tho rainfall and tho
long ntervals during which crops may bo exposed to the fieree heat
of the sun, and to dry and scorching winds. Insuch regions ‘thers
mey bo an almost complete failure of crops in & year of short or
bedly distributed rainfall, and o saccession of two or more un-
fevournblo scasons may result in famine. Thero are elso districts
which ordinerily rcceivo so copious o rainfall that rico is elmost
tho only crop grown, but cven for this, water is rojuired at cortain
critical periods, as when & break occurs in the rzins, and o full
harvest con in such casos only be secured by irrigation. In geaeral
it mey bo said that the security of the hervest depends on the cxist-
ence of some form of irrigation in almost all parts of Indie, except
in trocts such s Eestern Bongal, Assam and Lower Barms, whero
tho averego reinfall does not fzll short of 70 inches per annum. N

TIrmigation works may bo conveniently divided into three groat pifterent typosot
types, namely, Lit, storage, and river works, which aro represented Irrigation warks.
by wells, tanks or reservoirs, and canals, In lift-irrigation, the
water is reised from a lower level to that which will command the -
area to bo imrigated, the raising being cffected cither by manual
labour or by animal or mechanical power. The tource of supplyis
:;avug]y thosub-soil water into which wells have been sunk, but k.

- 4w



Well Irrigation,

Kterepe worke.

2 .
spplisnces axo often erected on the banks of rivers or pools fr
which water is raised to the lands to be irrigated, Storage we
210 rescrvoirs, formed by the construction of dams acroes drain
lince, for the purpese of storing the supply which passes down af
crery Leavy foll of min‘, {or subsequent use during long breaka
& e A LU TN - s

fy !
e e R T
ceees they include a weir, which is constructed acrocsthe Led
{ke nver mmediztely below the off-tahe of the cancl, for the pr

Lufting apphonces, for exemple, are sometimes required to rai
water from canals to ground on a lgher level. Large stora
works are incomplete without a network of distributing channel
and capals taking off from rivers in which the supply s uncerte
ard intermnttent Tequire storage works which may be constructc
eitker at somo distance up-stycam from the head works, in ti
velley of the mam river or of s tributary, or 2s “tail tanks” ¢
sumtable points on the Line of the canal itself.

This review docs not purport to deal in any way with the sul
ject of well irrigation, which does not fall within the scope of tt
oporations of the Public Works Department. Well irmpation i
Indsa is usually left entirely to private enterprise, although of lat
years the Agmcultural Department of Government has done
meat deal towards the improvement of such irrigation, and th
introdnetion of mechameal methods of raising water to the surfac
of the land, -

Tanks or storage works are of all sizes, ranging from great Jake
jormed by the construction of high dams across the beds of lerg
but irregularly flowing rivers, such as certain of the monumenta
works now under construction in the Western Ghats where dam
up to 270 feet in height are being built, and fakes formed thereby
capable of holding up to 24,000 million cubic feet of water, to th
emell village tanks to be found throughout Southern Indis, man:
of which irrigate less than 10 acres. The importance of storag
srotks in Indta is steadily increasing, since the water in the grea
mejority of those rivers capable of providing perennial irrigatio
is already utilised for the purpose, and the mamn prospects ¢
expansin he in the construction of works of this kind, Thus, i
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the Punjab, the cold weather supply of the Sutlej being already
hypothecated to existing canals, it is now proposed to provide
further volunes during thisseason by impounding water during
the rans. Thiswill be effected by means of a colossal reservoir,
wh.ch will store large quantities of the monsoon supply which at
present runs to waste. The dam which will form the proposed
reservorr Wil be ths Lighest in the world  Binular works are alvo
under consideration in other provinces, especially in Madras.
Cenal systems are of ono of two kinds, either perennial or in-
urdation. Stretly speaking, a perenmal canal 15 one which
has an assured supply of water all the year round, but this
generally mvolves the construction of a weir or, as it is called in
Southern India, an anieut across the bed of the river to hold up
the low supply and divert the whole or a3 much as may be needed
into the canzl As a general rule, & canal which takes off from
above a properly constructed weir 13 assured of a fairly continuous
supply during the season when watet 1s required, and it is possible
by this m2an> to utihse the wholeof the water that comes down,
however low the state of the mver. The term * perennial” is
thercfore generally applied both to canals which can drew off a
constant supply withcut the assistance of a weir, ard those which
aro provided with weirs which render the supply to the cansl
dependent only on the quantity of water in the niver and not on
its surfoco level, Inundation canals are simply channels teking
off from the banks of a river at a level which is generclly consi-
derably higher than the ordmary low water lovel of the stream.
Water flows into these cuts dunng the flood season, ond they
rem~in 1n flow until the river folls below the level of their beds,
which is generally two or three feet higherat the end than ot the
begin nag of tho senson owing to silt deposits which have to ba
clenred out during the pariod when the niver islow. The most
important mundetion canals ore to be foundin the Punjzbend
S1nd, ie, in the valley of the Indus endits tributaries, Toey
cre in flow genesally from the beginning of May until the ead
of September, clthough tho supplies flucturto greatly during
the ¢ months with tho surfacelevels in the river, Cultivation,
which 13 practically impossible without irrigation in the rainless
trasts they serve, hos adaptel itsclf to these conditione. It will,
howover, rexdily bo understood that irrigation from inundation
chonnels is subjeet to strict limitations and ean never be a5 sccura
©s that dependent upon perennial ennals, and consequently several
projects txo et present under consideration, chief smong which
ooy bo mentioned the Sutlej Valley Project in the Pu-jab and the
Bakkur Barrage Project in Sind, which contemplate the substi-
tution of perenmial irrigation for the present insecurs inundation
papplies.

River works,
'
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Protettive irrigation works are those which, although not
directly remunerative to the extent which would justify their in-
clusion in the class of productive works, are constructed with s
view to the protection of precarious tracts and to guard against
the necessity for periodical expenditure on the relief of the popu~
lation in times of famine. The cost of these works is & chargo
r.gainst the eurront revénues of India, and is generally met from
the ennur) grant for Famine Relef and Insurance. The con-
striction of each such work is separat.ly justified by a comparison
of the value of cach acre protected (based upon such factors &s tho
probeble cost of famine rohef, the population, the cree zlready
protected and the minimum area which should be protected in
order to tid= over a period of severe drought) with the cost of such
protection. Among the larger works of this class alrendy in opera-
tion mzy be mentioned the Godavan Canal in Bombay, constructed
et & ccst of a crore of rupees, the Betwa Canal in the United Pro-
Yinces costing Rs. 83 lakhs and the Tribeni Canal in Biharand
Orissa costing Rs 77 lakhs. Amongst projects of this class under
construction the most important aro the Nira Right Bank Canal
in Bombay estimated to cost Rs. 258 lakhs, the Pravara Cenals,
elso in Bombey, estimated to cost Rs. 117 lakhs and the Tarndula
Canal in tho Central Provinces estimated to cost ~ crore of rupees.

Minor works comprise those irrigation and ravigation works
not classed as productive or protective, and egricultursl works
which are undertaken for the general improvement of the country,
The outlay upon them is met from current revenues. Some of
them are old works constructed by the former rulers of the country
and extended or restored by the British Government, some havo
been eonstructed by the British Government, and others nre villago

RO S o Yypin E S T e A v ot
t T disputes
b : ntain the

works in an efficiont state of repair. Capital and revenue accounts
oro kept of these works where they cost more than Rs. 50,000 and
where it is anticipated that the expenditure derived from them
will suffice to cover the working expenses. .

Protectlve
works,

Minor works

The so-called agricultural works which are included in the cate- Agricultura)
gory of minor works consist mainly of protective cmbankments works,
o AR DA o S

el Lt ey, - —— L e -
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the purpose of u'ngntu;g thess tands, _. ;




Climatic condl-
{lonsend demzard
Tor Irrigation,

CHAPTER I
Rrsvrts or IRPIGATION OPERATIONS DURING THD YEAR 1917-18.

. As elready stated in Chapter I, tho purpose of artificiel irriga-
tion is to supploment tko ramfall on which the welfare and pros-
renty of India so largely depends, and consequeatly the demand
for canel irngation fluctuates considerably with the nature of the
rionsoon and the intensity of the winter tams  When the ramfall
is coprous and well distributed thero 13 little demand for artificral
irrigation, but, 1 the ovent of a failure either of the monsoon or
of tho winter rains, the canals ere taxed to therr utmost capacity
end tho officers respansible are then faced with the dificult task
of ellotting the availablo supples in the most equitable manper,
€0 o5 to provide for the irngation of as large an area as possible.
Tkese difficultics had not, however, to bo faced during the year
1917-18, for the monsoon of 1917 was most proptitous and the rain-
{oll abundant, espe-1ally during the month of September which 13
the most enitical peuod of the agricultural year  Durning tho mon-
goon pertod from June to September 1917, tho total ramfall 1 tha
plens of India was, 25 a whole, some 17 per cent. in excess of normal,
this bemng the highest cxcess ever recorded.

In tke Papjab and north-west of the United Provinmees, tho
1rzins broke n the first week of Juno  During July, the monsoon,
eltkough of average strongth, was unsteady, and frequent partial
breaks cccurred, but an appremable improvement took p'acs in Aug-
ust, m which month precipitation over the whole country was m
excoss of the normal. There was o well-marked break during tho
first fortnight of this month in the interior of the Peninsula, but
in Nortkern India the rainfall was almost continuous. The mon-
soon current during September was oxceptionally strong and gave
ebundant rem ever nearly the wholo of Indis, nolong breaks ceeurr-
¢d in eny part of the country, and the rainfall during the month,
everaged over the plains of Indis, exceeded the normal by more
than L0 per cont., this being the largest excess recorded in Sep-
tember sinco 1875.

Tk monsoon rainfall of 1917 was thus remarkable for its unusuel
sbundance, espocially in north-west apd ceptral Indhs, and for
tho abscnce of any extensive break, and consequently tho areas
irrigated by the Government capsls were considerably restricted,
{he heavy end Inte rainfall permitting the winter crops to be sown
largely without the aid of canal water.

P
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During the year under roview the total area frrigated by oll Total ares frrte
classes of works in India, excluding the ateas irrigated n the Native gated.
States, amounted to nearly 26 million acres or about 40,625 square
miles. Towards this srea the Productive Works contmbuted
16,922,000 scres, the Protectivo Works 497,000 acres, and the
Minor Works 8,477,000 acres.

Tko orca imigated by Productive Works was greatest in the Areas lmizafed
Punjeb, whero over 74 million acres woro Tozorded.  The Madras agdge"g:‘:d":;‘x‘:;
Presidency come next with an aea of 33 millien acres, while 1n %mGys.
tke United Provinces and Sind, the areas ingated by the Produe-
tive Canals amountel to 2,871,000 acres and 1,364,000 acres, res-
poctively. Bibar 2nd Ornissa contributed 798,000 acres, the North-

West Frontier Province 362,000 acres, and Burma 264,000 ecres.

The totel capital outlay, dircet and mdirect, to the end of the
year on Productive Irngation Works, including those under con-
struction, amounted to neatly 573 crores The gross revenue for
the year amounted to 7011 lakhs and tho working expenses to
neerly 2161 lakhs  Tho net revenue was thegefore 2 little over 485
Iakhs which represents a return of 840 per cent. on the total capital
outlay. Ths figure indicates the remunerative character of the
Productive Imgation Works of India, especially when it is con-
sidered that this percentago rcpresents only receipts from water
totes and o share of enhanced land revenue, and that no credit is
given for the large additional revenues, duo directly to the opening
up of new tracts by mmgation, which are obtained by the railways
and under such heads as stamps, postage, slt,ete.  In the several
Presidencies and Provinces the return on capital outlay.was highest
in the Punjab, where the canals yielded 11'95 per cent.  ¥n Madras,
wrluding schemes which have proved unremunerativo, the por- -
centage of return was 993, while i the Umted Provinces and
Bind returns of 862 and G603 per cent. respectively were
realized.

Tko total area irmigatod by the thirty-six Protective Works in Protestive Works,
oporation during the year under review amounted to 497,000 zeres.
Towards this the Umtel Provinces contributed weirly 202,020
acres and Medras neatly 107,000 acres.  In the Deszan and Guja-
rat nearly 70,000 acres wero trmigated  In the two other provinces
whe-e Protective Works are i operation, 65,000 acres were irrigated
1z Bihar and Onssa and 51,000 acres in the Central Provinces.

The total capital outlay on works of this claes amounted to
over 10121 Iakhs at the end of the year under rovi The net
revenue for the year wes only a Lttle over onelakh, which ja cquiva-
Jent to 010 per cent. on the total eapital outlay. Thislow return
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Is partly due to the fact that the capital account is at present swell-
ed by oxpenditure on works under construction which have not
yet commonced to earn revenue. Many useful and important
works of this nature aro under construction in Bombay, the United
Provinces and the Central Provinces, whilo in the last named pro-
vigee geven tank schemes, aggregating over 40 lakhs, aro in pro-
gross.  Details of these works will be found in the chapters in Part
I of this Review relating to the progress of irrigation in the
Provinco or Administration concerned.

Minor works are of two kinds, ns described in Chapter I of this
Review. These works are, for purposes of accounting, subdivided
into threo classes as described below i~ s

+ Class I.—Works for which Capital and Revenuo Accountsaro
kept. *These axe works the estimated capital cost of
which oxceeds Rs. 50,000 and the revenne from which
is espected to cover the total working expenses,

Class 11.—Works'for which only Revenuc Accounts are kept.
Those are generally works costing less than Rs. 50,000

Class 111~~Works for which ncither Capital nor Reveouo
Accounts are kept. Tho works of this class consist
maiuly of small tanks and ficld embankments or smalf
dratnege schemes to prevent deterioration of land or to
eflect improvement of land with a view to rendering
it fit for cultivation.

121 Minor works of the first class deseribed above were in opo-
rotion ot the close of the year 1917-18, 113 being irngation works
cnd 8 navigation works, the area irrigated by the former amount-
ing to 2,262,000 zcros. Tho total capital outley on mrrigation works
of this class at tke close of the year was nearly 448 lakhs, and
tha net revenue amounted to Rs. 35,290,030, representing a roturn
of 768 per cent. on capital. O tho eight purcly navigation
works referred to above, the total capital outlay at the end of
1917-18 amounted to nearly 231 lakhs, a return of 0'42 per cent,
being realized.  The net revenuerealized during 191718 from ClassI
Irrigation and Navigation Workses a whole yielded 2 vetum of 534
per cent. on ¢ total capitel outlay of about 678} lakhs, An arez of
2,796,000 acres was irrigated by Minor works of Class IT while the
Class ITI works effected irrigation to the eStent of 3,419,000 acres.
The total area irrigated by Minor works of 21l classes thus amounted
to 8,477,000, or just ono-third of tho total area irrigated during the

year by Government cansls. i



A comparison of the acreage
by means of Government irrigation systems, with the total area
under eultivation in the several provinces is given below :—

9

gated,
Capital cost. | Esttmated
Percentaze of value of
Ateatrele | of brrigated | Government | crops raised
Netarea ted by steato | imlpation | onareas
Proviase, cropped. [ Government | total works to | receivin
mation | crapped | ‘end of | Btateim.
Yorks, Area, 1017-18fa | gation In
Iakbs of lakhs of
Tupees, Tupees.
Acres, Acrss, Rs. Ra,
Barma .o | 14008000 | 3448,00 [ 278 “Hr
Beagal - | 252,000 113,00 X1 219 [1]
Tharsnd Olssa . | 8,131,000 828,000 106 [+3] 205
Untted Provinces of 35,608,000 | 3,200,000 20 123 1788
Ape s0d Oudn,
36, 19 - —
Amerdema 3,000 19,000 ] 53 E) [ i . /.
Poopsd .. o | 22253000 | E000,000 w0t 2,239 2,387 .
North-Wert Frotier 205,000 [ 262,000 1| » 1%0
Proviace.
108 . o | s000000| 8507000 L1284 828 3
BombayDeesn .. | 25708000 | 205,000 12 508 213
Cenprl Provioces . | 19200000 | 145000 08 521 &
0ding Berat),
w2 | seszioon | masnono 100 111 408
Baluchistan .. . 257,000 17,000 o6 2 5
Totat . [202,708,000 ‘ 25,950,000 128 7,270 0,197

1t will bo seen that nearly 13 per cent. of the cropped area is
irrigated by Government irnigation works, and that the estimated
value of the corps 2o irrigated in a single year oxceeds by 35 per
eent. the total capital expended on these works.

$PWD

ge of crops matured during 1917-18 Comparlson
total cropped area
with the area Irri=

ot
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Comparison with
the resuitsof pre-
vious irlenplum,
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The following table compares the nrea nrrigated by Government

works during the year under review with the average ares so tm-

gated dumw tho previous teiennium,

. Yroprerive , rrorECITYE Msor. Toruy
101415 .
Frostacs. o | 191713, trig “ W s |6 | orras,
W81 1 1o18717 191817
(
§ T Ates | Acrer { Artes Acrer Acres, Acres. Acres
- i
Madrer . e [ 3454318 3320831 ,! 107,11 200888 | 8 ansee | 3,785,088 | 2,270,183 | 7,358,625
! i
Bomwbay Deccan S1870 1 43,091 76,751 89,970 f 173,688 | 190,002 | 232,239 | 804,623
sind e oo | 2421125 1,305,780 ! 2220131 | 2113,820 J 3,631.258 | 8,507,118
Bent .. . €205} #6708 { esonsi asam | e | sz
United Provlaces . | 2,815,243 | 271,087 | 172,250 xW.»!.u 153,612 | 139,507 | 8,141,116 | 3,200,425
Punfab . . | 7,522,509 | 7,631,510 . . 287,639 | 1,003,812 | 8,510,143 | 8,600,159
Tthatapd Orlssy 845311 | 798,068 52,907 85,971 1,447 1,77 ) @08.665 [ 86570
Yo .. W] geagsz| zeasss T Remat | LISt | 1209555 | 140720
Central Provinces . 20,541 ] MTOL] 820761 B2 17001 209330 78,703 M5451
North-West Frontter 205,670 | 363,000 2,500 . 205,170 | 362,000
‘Province,
Rejputana .. - “ . g5255 | 10120 g.285 | 1oy
R gaessy 4 35 |
Dslackitan . . e | 6,540 16,810 8540 | 18,848
+
© o fotal .. (10,967,395 116,622,018 ' 4491"4 498,962 | 4,570,625 Ia,m,ma !:5,5@0,114 rzs,osmm
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Comparison with The folloning table compnres the area srrigated by Government
?;:J“;"l’: ol pre= works during the year under review with tha average arca so irri-
s telenalum. 5000 Guring the proviots triemium.

. PRODTCTITE, ’ FROTECIIVE. MixoB, TOTAE
Provinee B otras )m:”xs wirts N Dioras [P76° L isiras,
i FIILE A i 1916 17 , 191017 1916-17.
o
e Arm! ave | ame | aoa ‘ Aver | Aces | Aetes | Acres,
YN TR B XTI s.s:o’ms wing ) 10eess g | sasase | rames | nasuen
Dombay Decean sl sasn | T 699*0{ 35,608 | 39003 | 299292 | sose3
sind - o ] 2421085 2883380 D 2om0,08 | 2313,520 1 9,601,258 { 9,507,118
Pengal . . 2505 | sgms | . 25205 | 2842 1 107800 | 133.8%
Unted Trovioces .. | £35.245 ) 375,087 | 172250 | 109,831 ;155,012 | 139,507 | 8141816 | 8.500.428
Tunisy .. 7,522,508 | 831,816 . . 037,030 | 1,063,842 | 8,510,048 | 8,600,153

Dihsraod Ozizsy .. | 8BIN ) 293,683 8,007 85,871 LT 1727 1 908885 | 865,768

porms .. . | zomer| 2mes o) vezoses | vseats | nonness | Lane0
Centrsl Provinees . | 0501 ) eI | s ) busm { woot | 1632 18308 ] Mses
KNorth-West Frontier | 205,670 | 303, .. . 0t L 2179 | 802000
Province

Rajputans . - . . 25,255 19,470 25,235 12,220

“Bauhitan O - . " Topiw| 18] sse0 | 1e3e

S et . ftoraz,305 ozocna | a4s0s | 406,962 | 4,570,623 | ,531,403 125,598,114 (26,9504TH
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Part II. —Progress of Irrigation in the various Provinces
and Administrations.

CHAPTER III.
MADRAS.

Priok to the advent of British rule, irrigation from tanks and Irrigation prior to

inundation channels had for many centuries been extensively (e advent of
Beltlsh rufe,

pmctxsed in Madras. Only a few permanent worls for the diver-
sion of river supplies existed, however, and the only attempt to
control a large river for the purpose of irrigation was the weir on
the Cauvery, known as the Grand Anicut, a work of considerable
antiquity dating from the time of the Chola langs.

The earliest improvements undertaken by the British Govern- The Cauvery
ment after the cession of Tanjore in 1800 Were directed townrds SYstem i800-1835.
the extenston of the area irmgated by the Cauvery. In 1820,
scouring sluices were constructed in the Grand Amicut and six
years later the Coleroon, a branch of the Cauvery, was spanned
by two great weirs, the Upper Anicut, which regulates the supply
drawn off by the Coleroon from the Cauvery and the Lower Anicut,
wlich serves the area 1rngated from the Coleroon. These works
remeined substantially as constructed until the beginning of the
present century, when they were entirely remodelled ; the area of
667,000 acres dependent on the ancient system hag now expanded
to over a mitlion acres,

There was a lull in the construction of irrigation worke during Progress lrom
the ten years following the burlding of the vorks on the Canv ery 1 1836

in 1836, but scveral schemes were evolved during this period and 5
between 1817 and 1837 works wereearned out, which have resulted
in an extunsion of imgation to ebout 1, 100 000 acres of land.
Chief smongst them is the Godavari anicut system. In 1814 the
condition of the Godavan distnct attracted rerous attention,
Tor ten or tnelve years the district had suflered from a senes of
reasonal culanuties and the difficulties of the raiyat population
had becn aceentuated by the harsh treatment accorded to it by the
ranundars.  The pom Iotion, which was reported in 1821-22 to he
nearly 750,000, fell by 1812 13toalittle0ver 550,000,  Itisdifficult
to compare these figures with the population of the present day,
awing to the yarious ch’mpN which have occurred in the limits
of the district, but jt is faitly certain that the highest figure Lere

e ﬂudnnrl

§ quotcd is less than half of the population at the ceneus of 1871,
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It is however possible to estimate that the density of the populs.
tion in 1842-43 was approximately 75 to the sqzare mﬂg:;'pib;
pow 266 for the whole district, but in the delta taluks it rises to
close on 600 to the square mile,

There had heen & certain amount of artificial irrigation in the
delta but, owing to the nature of the channels, the supplies were
unreliable and it was estimated, when the inquiries were set on
foot with regard to the construction of the Godaveri anicut, that
the cultivated irrigable nrea was a httle over 156,000 acres. Asa
result of these inquiries, the construetion of the anjcut wag sanc-
tioned at the end of 1846 and the work was comipleted about five
years luter. By 1866-67 the irrigated area had, increased to
408,000 acres, and, owing to improvements subsequently carried
out, irrgation under this system is still being extended and
1,026,000 scres were suppled in 1917-18, In sddition to the
benefit of irrigation, the lands have been protected from floods by
embankments, and relief hss been given by cutting drainage
channels. Failure of crops has been practically unknown since
the construction of the project, and the main canals, which are
nnvigable for about 500 miles, furnish also an excellent means of
tommunication by boat.

The annual land revenue of the district was formerly less than
15 lakhs and was collected with difficulty. The annual revenue
from the delta taluks alone in now Rs. 48 lakhs and is collected
with ense. Tho estimated value of the cargoes transported an-
nually by the canals is nearly 850 lakhs of rupees, and a}_;out 500,000
passengers are carried yearly. Land, which was previously prac-
tically unsaleable, now fetches about Rs. 600 an acre on an aver-
age. The delta, which was formerly one of the areas most liable *
to famine, is now wncxpanse of paddy fields broken by gardens
of fruit trees,
aren now irrigated by the Kistna anieut system suffered
s\ ;Ir?lev from famine in 1832 like the adjoining Godavari dxstm.t.
The famite was fallowed by a severe ontbresk of fever, and in
1553-54 it was found that the population had fallen from 512,000
$0 956,000, The anient and head works were commencefi in 1852
and completed in"1833 but the system of main cansls, dxstnbu'a-
ez, embankments and drainage was not completed until some
Tefore this the population bad begun to recover bub
Jess than 140 ; it iz now well over
which was about 71,000 acres,
acres were irrigated
1

years Inter. t
the density pee squ:\‘!:; mile wx:
500, The area of old  irrigation, whic
g incrensed more than tenfold, and 729,000

from the systemin 10118 -
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" 3850 miles of the main canals are navigable and form an extra
means of communication for half the year, cargoes valued at over
& crore of rupees heing carried annually by boats. Land which
was practically valueless befors the system was constructed now
fetches 600 rupees an acre or more. The delta is not so rich as
the Godavari delta becanse the Kistna cannot give water for more
than a single crop in the year, and the landscape is not broken in
the same way as that of the Godavari delta by innumerable gardens
of fruit trees. Famine is, however, now unknown ; the disastrous
widespread floods have been generally controlled , and the conntry
shows every sign of wealth and prosperity.

Other works built during this period were the two anients on
the Gadilam, the Shatiatope anicut on the Vellar, and the anteuts
on the Penner, Poiney, Cheyyar aud Palar mvers. This period
was throughout one of uny dented activity and the results
have proved satisfactory in the extreme, the two Iargest systems,
the Godavari and Kistna, having in the past year produced net
Tevenues amounting to 22 per cent. and 18 per cent. respectively
on their capital outlay. The main credit for these works is due
to the late Sir Arthur Cotton, the famous Madras engineer, who
also built the two great unicuts on the Cauvery referred to in the
previvus paragraph.

In 1861 a company known as the Madras Irrigation Company,
e, ™ '»' . began the construction of an
1canal therefrom, 190 mules in

. . + mool-Cuddapah Canal, formed,
with tho Unssa Canal then under construction in Bengal, part ofa
colossal series of works that was to connect eventually such distant
portsas Calcutta, Cuttack and Madras on the east, with Bhatkaland
Mangalore on tho west coast ; some 150,000 square miles of country
wero to bo opened up by navigation and over a million scres irrigated.
By 1866 the Company had exbausted its funds, but-work was con-
tinued on a loan of £600,000 from the Secretary of State, Irri-
gation commenced in 1864 with an area of 200acres which slowly

framr—aa? 40 VP AND o Mente SL L BN g e 1 v0vE
'

reason for the failuro of tho work lies in tho fact that, in ordinary
Tears, tho rainfall is sufficient for unirrigated crops while the soil is
genenally unsuitablo for irrigated crops.  Lxtensions in tho Cudds-
pah district, whero these objections to irrigation do not hold, are
now under construction, and the area irrigated is steadily increas.
ing. 'Tho areas supplied in years of scareity have, bowever, demons-
trated tho great value of the canal as a famina protective work,
although it is not at present classed as such.

Gerneral revlew of
the perlod,

Kurnool-Cuddapat
Canal, 1861-1832.
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?Vﬂrk‘!wn:!rucled In 1866 an important change in policy took place, the Govern-
Tavtters e ment of Indio mtimating their intention of carrying out large wri-

gation works of a remunerative nature from loan funds Two
snicuts, on the Gadilam and Ponniar respectively, had just been
comploted when the change was d, andin the f
decada four more such works wers constructed, one each on the
Tambrapanu and Vellar sod ¢wo on the Mammukinnadhi.

Early sforage In the case of all the works constructed up to thus time, the
}”;’;z‘”g‘md'"' natural supply 1m the nivers was diverted either direetly on to the

fields or mto exsting tanhs, which were 1n some cases enlarged.
With the completion of the Vellar anscut 1n 1876 this class of work
was exhausted, and it became evident that further extensions of
1mgation would necessirate the construetion of new storage systems.
Four such projects were carrted out in the eighties on the recommend-
ation of the Famme Commission wluch toured India in 1878-80 under
Sir John Strackey. These four prajects compnsed the Sangam
system, the Barur tank system, the Rushikulya system and the
Yenyar system  The Rushikulva system was tho first famine
yiotective work to be canstructed m the Madras presidency and
1t has extended new imgation to some 48,000 acres beaides protecting
58,000 actes of old mgation.  The Penyar fake1s perhaps the boldesy
and most mteresting 1eservoir scheme m Indiaand deserves apecial
mention  The Penyar nver has its source m the Western Ghats
. whenee 1t flons westwards through Travancore, the Madras en-
gimeers constructed an immense masonry dam, 175 feet in hetght
(no light tack in an almest inaecessible gorge 3,000 feet above the
sea), nluch created o yeservorr of 8,606 nullion euwlne feet capanity,

the water from w}uch 1s carried thrumvh tl\e  Tange by means of 2
P NS PRI 1at

were imgated from it. as corpared with 66,000 acres supphed from
other sources 1n the same area before the reservorr was bnilt

tmprovements -~ With the ccmp)enon o! the I’myu- pm]ecc the comtmctmn of
o existlig Yeomm tenam -

works,!

1896-1904,
Vellar being converted during this peried from solid weirs into
regulators with large-span hit shutters operated from a bridge over-
head. .

Devefopments  ~ Binea 1903 five projectsof considerable magnitude have heen

since 1905, takeninhand. The Nagavallt River system, a praductive work, came”
: into operation in 1910, and the Toludur project, elso a work of the
same category, which is designed to irrigate 25,000 ncres from o
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reservoir of 2,400 million cubic feet capacity, is approaching com-
pletion. Two famine protective projects, the Mopad reservoir
and the Bhavanasi tank, were commenced 1 1903 and 1906 tespec-
_tively, but on its becoming apparent that the sanctioned estumates
would be largely excceded, the works were closed down 1n 1907,
Revised estimates were sanctioned 1n 1911 and the works re-started ;
the former project will, 1t is anticipated, 1rmgate & swall area 101919
and the latter has come into operation m 1918.

The fifth project is that known as the Divi pumping system.
The scheme provides for the irrigation of 50,000 acres in Divi Island,
a tract of land about 160 square mules m extent situated at the
mouth of the Kistna river, by means of centrifugal pumps driven by
crude oil Diesel engines, Construction work commenced in 1906
snd pumping for irnpation started in 1907. The pumpimng plant,
consisting of 8 double-cylinder 160 B. H P. Diesel engines, each
driving & 39-inch centnfugal pump, has been remarkably free from
breakdowns and its efficiency has been well mamtained. The
enct af mimrine inelndine tha nack af agtablichmant wac Ne 1.0.9

T e e )

.. L B u o
ration fo Divi Island and the resident ryots had as much land as
their dependents ‘could cultivato. Owing to the warand the con-
sequent difficulty in getting spare parts for the pumping plant, further
extension of wrrigation in 1918 has been discouraged. It is under
consideration to supplement the power now developed at Divi by
hydro-clectnic power to bo gencrated at certamn canal falls in the
Kistna Eastern delta. A sunilar pumping scheme for the irngation
of 10,000 acres in the Guntur distnet, by pumping from the Kistna
river at Pratur, 4 miles below the Bezwada anicut and about
36 miles above the head of Divi Island, is under investigation, and
itis proposed in this case to obtain the necessary power froma
canal fall in the Kistna Western delta.

During the past half century the arca irrigated by productive

Divl Pumplng
System.

Incressein

and pm!ccmn works has mote than doubled  Tho slcady ncrease Wrigated area

which has taken yplace 13 shown by the follomng figures — -
Arcaingated
Year,
186763 .. .
187398 ..

185788
12793 .,
100703 .,
1N L,

durlng past ball
century,
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reservoir of 2,400 million cubic feet capacity, is approaching com-
pletion. Two famine protective projects, the Mopad reservoir
and the Bhavanas: tank, were commenced 1n 1905 and 1906 respec-
_tively, but on its becoming apparent that the sanctioned estimates
would be largely oxceeded, the works were closed down in1907.
Revised estimates were sanctioned in 1911 and the works re-started ;
the former project will, it is anticipated, irmgate & small area 1n 1919
and the latter has come into operation m 1918.

The fifth project is that known 2s the Divi pumping system.
‘The scheme provides for the imgation of 50,000 acres n Diva Island,
a tract of land about 150 square miles m extent situated at the
mouth of the Kistna river, by means of centrifugal pumps dnven by
crude otl Diesel engines, Construction work commenced in 1906
and pumping for irrgation started in 1907. The pumping plant,
consisting of 8 double-cylinder 160 B H P Diesel engines, each
driving a 39-inch centrifugal pump, has beon remarkably free from
breakdowns and 1ts efficiency has been well maintamed. The
S . [ Rt EA Ay

their dependents “could cultivate, Owing to the warand the con-
sequent difficulty in getting spate parts for the pumping plant, further
extension of irrigation in 1918 has been discouraged. It is under
consideration to supplement the power now developed at Divi by
hydro-clectnic power to be generatod st cortain canal falls in the
Kistna Eastern delta, A similar pumping schome for the irrigation
of 10,000 acres in the Guntur district, by pumping from the Kistna
river at Pratur, 4 miles below the Bezwada anicut and about
36 miles abovo tho head of Divi Island, is under investigation, and
itis proposedin thiscase to obtain the necessary power froma
canal fall in the Kistna Western delta.

During the past hall century the area irrigated by productive

and protective wotka has moro than doubled, The stcady increaso

sluch Laa taken place is shown by the following figures 1 — -

Divi Pumplag
Systerm.

Incresseln

rrigated ares
during past hall

century.
. Areaarrigated

Year. in acres.
150763 .- . . 1,513,000
157778 . o . 1,730,000
1687 Ry . .
189703

1007 ¢y
191713




Scapé for fusther
extensions of
trrigatlonin
Madray— Major
profects,

Rinot
projects,
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Progress
un:l‘:'\p ated,
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As & reault of the recommendations of the Imgation Commis«
sion of 19083, three darge projects on the Tungabhadra, Kistna and
Cauvery nvers were investigated jn detas, The Tungabbadra
project hiod, however, to be abandoned on acconnt of its prohubinve
cost. The Kistna project, which involves the construction of a dam
154 feet hgh, storing 163,686 mullion cubie feet of water, bas been
estimated in detail, the antwipated cost smountingto 834 Iakha
of rupees ; but its farther d: ks been p d, as the
Cauvery schems is the more promising of the two, and it is reahsed
that it would be impossible to undertake both simultaneonsly.
The latter project provides for o dam at Metur on the Cauvery about
30 miles above Erode, to stors 80,000 million cubic feet of water,
for a canal 78 miles long, with a connected distributary aystem.
taking off from the right bank of ths Cauvery at the Grand Anicut:
and for the umprovement snd extension of the exsting Vadavar
eanal. The project 1s estimated to cost 4 crores of rapees, and to
give a return of over 5 per cent on the capital cost ; it;provides for
the complete control of the present fluctuating supplies to the Delta
and for an area of 371,000 acres of mew irrigation,

In addition to the investigation of these important and formid-
able works, practically every possible arrigation scheme of any mag-
mtude was examined by a special stafl during the gquinquennium
1501-06. Inall 86 projects wers d, of which 17, esti d
1o cost 120 lakhs, have either been completed or are under
Of the remainder, 5 have been sanctioned as famine rehef projects,
26 bave been abandoned as impracticable, 14 are either being further
investigated oz are under the ideration of thelocal Go .
16 are in sbeyance either pending the verification of the water
sapplies available or awaiting the orders to be passed on other pro-
jeets, while the remaming 8 will be carried out if the waterrate
necessary to vender them productive can be guaranteed.

The table below shows the extensions of irrigated srea which ars
anticipated when the principal works recently completed, under
construction or under consideration are in full working order:—

Stage of wark, Nams of work. Areain acres.

Recenlly completed o « Nogavallisysiem . . . 23,814
Duvi pomping systent . 50,000
Venkatapuram tank system o 1,305
Bhavanasi tack gystem . . 841
Under econstraction « Toludur Project . . . 26,851
Mopsd project .« . 12,500

Eabmitted for sanction » Cauyery Reservoir projest 371,000
Taotal . . 436,71F
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CHAPTER 1IV. .
BOMBAY.

(1} Decean and Guparat ‘

' I the Decean and Gujarat the cultivation depends chicfly General conditions
upon rainfull, and the tanks and canzls are memly useful for the inthe D'“‘ﬂ and’

purpose of growing the more valuable crops or to counteract, when Gujarat.

required, the evl effects of years of drought or of prolonged breaks

1f the monsoon  There are not many stresms n the Deccan from

which 1t is possible to obtam much water, except during the mon-

soon, and hence the nececsity far the eonstruction of costly storage

reservomrs Morcover, the Decean plams are most irregnlar and

a canal cut through them has to overcome numerous diflrculties

1 regard to slope, <ol and alignment.,

The oldest of the Government irnration norks in the Decean Panjfira River
are the Pamhra R ver woil san Khandedh,  They date from 1851 works, 1851,
62, and were constrieted at o cost of about b labhs of rupees for

lxe irnigation of about 13,000 acres,

Alter 1852 there was a consulerable interval dunng which no Progrees from
further projects were tahen i hand, but hetween 1863 and 1870 a 18521870,
number of small vorks came into operation, of which the Kadwn
niver norhsin Nasiko and the Krtshna Canalin Satara were the moss
impottant  Sixother smsller works alvo came ito evistence in
serions distncts, estendimy from Khandedh i the north to Dhae-
warn the sonth,

Between 1870 and 1830 tv elva more works were added, of which e Car o,
by far the most important wae the Vutha Cangl, buslt at o cost of 1876 188
79 1khs of rupees, with a large storaze reservorr of $,000 millim
culae feet erpacats at Loke Fifern tle Poora distniet. Thesy-tem
now bnnes in 8 gross revenne of more than 1 ilhs of rupees yor
annum, but nearly tvo hibks of this are abt uncd from the supply
of drinhing vater to Poons City andl Contemerent. Proposahs [ s
the «] iration of the accounts of the Toona Water Supply froem
thoee of the Mutha Canal ate now undor tha considerition of o
Government of India, 16,400 acees are irpzitle from the o0 1)
of which KoM acre,are<onn vith suziecane, the wiellof 11 1 oo,
besrg vatued at 24 Lkl of rupeesperatoum,  The It g4, o
the 1lathmatt and Khan Cut Canal svetemy, each canopoae,
acotof I3lakhie, sl Leloaeta theadec, dy - The T-the v,
was the frat andas stll the vt mportant votk i Gr o, -
W 1




Niralett .~
Bank Canal,
1880-1890.

Mo progress mado
10 1890-1900,

ngms since
1908,

The Qirna Left
Bank and Godavarl
nals,

18,
A considerable impetus to the construction of wrigation works
f+* great famine of 1876 and m the
1890, 12 new works came into
.- tes of urrigable area to the pre-
vious total of 147,000 acres. The two largest works, the Nira Left
Bank Canal and the Mhaswad Tank, were classified as protective
works, the remainder falling in the category of minor works. The
Nirq Taft Panl Mlanal which ranoivas ihe sannly saetle foam tha
! s v " - .
of 65 lakhs of rupees and has proved a remarkably successful work,
the net revenue having recently been as much as 6} per cent. on
the capital outlay. The Gokak Canal, a small canal taking off
direct from the Ghataprabha nver without a storage reservoir, was
opened in 1884

During the decade from 1890 to 1900 no further advance was
made. Most of the schemes constructed had not yielded the re-
turns anticipated and the working expenses proved in many cases
very much heavier than had been expected. The average ares
actually 1rrigated was less than one-third of the area cousidered as
PR R <

- il
century ended with a famine of exceptional severity and
duration, which gave rice to a very earnest reconsideration ‘of the
megsures necessary to mmprove the condition of the people and to
combat scarcity and famine,

The Trrigation Commission of 1503 gave much excellent advice
88 to these measures and this was promptly acted upon ; since that
time very great progress has been made with large and "useful 1rri-
gation works. The (irna Left Bank Canal, fed from the Chanka-
pur tank, and constructed at a cost of 19 Takhs of rupees, has been
completed except for an extension of the canal, which is now m
progress. The irrigable area wilt eventually be 9,000 acres. The
Godavari Left and Right Bank Canals, with storage at Like Beale,
have been practically completed at o cost of & crore of tupees. The
dam is 92 feet high and 4,400 feet long and impounds nearly 9,000
million cubic feet of water. The canals are 117 miles in length
and command an area of 220,000 acres in the Nasik and Ahmed-
nagar Collectorates. This tract has always been liable to frequent
periods of dronght and suffered severely in the famings of 1876-77,
1896-97 and 1869-1900. The area irrigated and the net revenue
earned bv the Godavari eanals during 1917-18 amounted to 22,000
aeres and 70,000 rupees, respectively, but it is anticipated that
nltimately an area of 42,000 acres will be irrigated yielding a net
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revenue of 5 lakls of rupees. In addition to the Godavari canals;
five large tanks, the Dharma Canal and numerous small tanks
czme into opeiation during this period.

Trwo large protective works are under construction in the Decean,
viz., (1) the Pravara River Works and (2) the Nira Right Bank
Canal. The former consists of & nght and left bank cznal with
a masonry dam on the Pravara river in the ghats at Bhandardara.
The right bank canal has been completed and is in operation. The
earthwork on tho left bank canal has also been completed and the
masonty works are in full swing. Tho dam has been carmed up
to a height of 165 fect and will be, when completed, 270 feet high

v e annp ~

v a
be carried out withm the next five years at 2 cost of 127 lakhs of
tupees. The canals, 85 miles long, will eventually be capable of
irrigating 75,000 acres in the district of Ahmednagar which 1s very
liable to famine, and a nef revenuo of 6} lakhs of rupees is expected.
B e St A - N O
. : ' . . ]
i ' N
that ultimately 114,000 acres will be irrigated from it. The total
quantity of masonry laid during the year was over 1} million cubio
feet and the progress on ecarthwork was equally satisfactory, con-
mdenng the labour difficulties owing to tho prevalence of plagua
and cholera. A rovised estimato for the work is under preparation.
The project, nhichis designed to serve large portions of the Poons,
Batara and Sholapur districts and the Phaltan State, will confer
widespread benefits on a tract of country which stands in urgent
need of protection agamnst the ravages of famine, The work is
likely to be completed in 1928,

' O works in contemplation it is only neceswary to mention the
Golak Canal extension, a3 no others can be taken up in the near
future. This project bas reccived the sanction of the Secretary
of State, but as the cost of the Pravara and Nira projects “proved
to be much under-cstimated the Government of India have asked
that the Gokak Scheme shoul be again examinel very carefully
and resubmutted. Tho project consists of a reservoir at Daddi
on the Ghatapribha, and a canal 75 miles long to irrizate 132,000
ncres. A net revenue of Ra §,3%,000 is anticipated and the cost
(to Lo revited) 13 estimaate] at 197 lakhs of rupess,

The eorstruction of largy protective irri;:\t-fo'a works with 2
peseannal eapply of waterbas givea a great impotus to rgareany

Warks under
constrilction.
Pravara and Nira
Right Bauk
Canals,

Works under
conslderation.
Qokak Cansl

extenslon.

Tnzeease 1a rvgare
e,



Description of
worksla Sind,

The Eastern Nara
System and the
Begari and Ghar
Canals, 18501869,

Faleh Canal,
1360-1570.

~ U ,

cultivation in the Deccan. The total area sown with this crog
during the year under review was about 25,000 acres and the ysld
therefrom was valued at 1143 lakhs of rupees. The sugarcare
industry, 1n addition to giving large profits to the cultivators, has
2 tugh protective value, masmuch as it afiords employment for a
large number of persons from neighbouring villages, m times of
scarcity. There is undoubtedly a great futuré for an indigenous
sugar industry in & country in which the demand is far in excess
of the local supply. The formation of sugar refining cempanies
controlling large areas of irrigated land would appear to be one of
the means of ensuring the further development of tho mndustry and
the Government of Bombay have, at present, under their consider-
ation experimental proposals of thus nature,

(22) Sind.

The canal systems in Sind are entirely diff:rent from those in
the Deccan  They are mostly very large and carry their supplies
dunng the mundation season only. Many of them are canals which
existed before the advent of Bntish rule and which have since been
ymproved ; some of these, although classed as minor works, are
among the largest 1n exstence, as for example the Fuleh eanal,
rearly 1,000 miles 1n length with o head discharga of 12,000 cubie
feet per second, end the Ghar Canal, 306 nules m length with o dis-
charge of nearly 11,000 cubic fect per second' The general average
neturn on the canals i Sind is29 per cent, onminor and 7 per cent.
on major works.

The first system to come into operation was the Eastern Nara,
conaisting of the Mithrao, Thar, Hiral and Khipro Canals. Over
70 lakhs of rupees have, up-to-date, been expended upon this system,
which was opened in 1854, although its principal canal, the Mithrao,
was not constructed until some years later. The system depends
{or 1ts supply upon the water of the Nara river, which is fed from

oo ! 77 785859, known
rigated by the
. - . . returns a net
revenue of over 4 lakhs of rupecs. The Began Canal and the
Ghar Canal also came into operation during this decade. The
former is the most important system nortk of Sukkur and on the
right bank of the Indus; 1t irrigates normally over & quarter of a
nullion acres and produces a net revenue of about 5 lakhs of rupees
on a capital outlay of 24} lakhs, The Ghar Canal, to which
reference has already been made, irrigates an equal area.

Between 1860 and 1870 the Puleli Canal, the largest of all the
Sind Canals, was opened at & cost of 20 lakhs of rupees, Nearly
425,000 acres are irrigated from this canal; owing to the position
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cultivation in the Deccan. The total area sown with this crop
durig the year under review was about 25,000 acres and the yisld
therefrom was valued at 1141 Iakhs of rupees. The sugarcane
industry, m addition to giving large profits to the cultivators, has
o igh protective value, masmuch as 1t affords employment for a
large number of persons from neighbouring willages, 1n times of
scarcity  There 1s undoubtedly 2 great futurs for an indigenous
sugar industry in a country in which the demand is far in excess
of the local supply. Tho formation of sugar refining companies
controlling large areas of irrigated land would appear to be one of
the means of ensuring the further development of the mdustry and
the Government of Bombay have, at present, under their consider-
ation expenimental proposals of this nature,

(13) Sund.

The canal systems in Sind are entirely diffsrent from those in
tho Deccan  They are mostly very large and carry therr supplies
duning the inundation season only. Bany of them are canals which
existed before the advent of Bntish rule and which have since been
improved ; some of these, although classed as minor works, are
among the largest 1n existence, as for example the Fuleh canal,
rearly 1,000 miles 1n length with a head discharge of 12,000 cubie
feet per second, and the Ghar Canal, 306 miles in length with a dis-
charge of nearly 11,000 cubic feet per second  The gencral average
neturn on the eanals n_Sind is 29 per cent. onminor and 7 per cent.
op major works,

The first system to come into operation was the Eastern Nara,
consisting of the Mithrao, Thar, Hiral and Khipro Canals. Over
70 lakhs of rupees have, up-to-date, been expended upon this system,
which was opened in 1834, although its principal canal, the Mithrao,
was not constructed until some years later. The system depends
for 1ts supply upon the water of the Nara river, which is fed from

T N N " T "838-59, known
rigated by the
. - Teturns a net
rovenus of over 4 lakhs of rupees The Begari Canal and the
Ghar Canal also came into operation during this decade. The
former is the most important system north of Sukkur and on the
nght bank of the Indus; it irrigates normally over a_quarter of &
milbon acres and produces a net revenue of about 5 lakhs of rupees
on a capital outlay of 24} lakhs. The Ghar Canal, to which
roference has already been made, irrigates an equel area,

Between 1860 and 1870 the Fuleh Canal, the largest of all the

Sind Canals, was opened at a cost of 20 lakhs of rupees, Nearly
425,000 acres are itngated from this canal ; owing to the position
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of the headworks the annual variations in the quantity of water
obtamable are small and 1t 13 one of the few Sind Canals which
carries an appreciable supply all the year round.

Five more canals were added:durng the ten years from 1870
to 1880, Of these the two most mmportant are the Desert Canal,
costing 27 lakbs and irngating over 200,000 acres in tho northerne
most part of Sind, and the Sukkur Canal, just above Sulkkur,
which serves a further 80,000 scres The remaining three are small
carals, lying in the Hyderabad district on the left bank of the
Indus,

A period of comparative mactnity followed during the 20
years from 1880 to 1900, the only work to be opened bemv the Un-
harwah Canal between the Desert and Began Canals, with 85,000
acres of imgation. Towaids the end of the pemod, ho“evcr, a
etart was made upon three new canals, the Jamrao, Mahiwah and
Dad, which came into cperationin the first vears of the new century.

In 120, the Jamrac Canal came mnto being. This was an en-

tirely new canal tal mg oft from the Bastern I\nm nver abovethe

]\hthruo Cn.nal alxead\ menhoued and, hke that canal, it 1s assored

f-= ¢ = * partly upon the Nara

+ Channel. The cost

1 250,000 acres, and

produces & net revenue of 43 Jlakhs, Befween 1901 and 190t the

Mahiwah, Dad and Nasrat Canals werc also opened. Duilt at a

cost of al out 60 lakhs of rupees, they have added about 270,000

neres to the trricated area m Sind, Two small canals below Kotri

on the Indus, the Sattah and Hassanali Canals, alse came into
operation since 1900

The Jamrao Canal commands an area of nearly £00,000 acre< in
the Thar and Patkar and Nawab<hoh collectorates, a tract which
was formerly madequately served by the tails of canals taking off
the Fuldi and the Indus.  The area of occupied land at the date of
construction was 275,000 acre= out of which about 71,000 were cul-
tivated annually ; the area ennually irricated is now, as stated
above, 200,000 ecres.  When the eancl was constructed the value
of the occupmd lard was ebout Re. 20 per acre ard that of the
non-occupied land was practically mi, wlile to-day the averago
valne of theland is aloutRs, 45 perscre. The total increaco
in the value of land due to theadveat of the canelis estimated
at alout 21 erores of rupees.

The Did and Nasrat Canals, which irricate portions of the
Nawnalshah collectorate, are old canals remodelled,  In 1902, the
former tortuous cource of the Dad was stmightened, rumodel
led and cxtended foralength of 67 miles, and regulaters were

Desert and Sulkur
Canals, 1870-1880.

Perlod of
1nactivity,
1880-1900,

Developments
slnce 1950,

Results oblalned
from Jamrao
Canal.

Results obtalned
from the Dad and
Naseat Canal-y
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built at four places. Lrteron,anew head to the canal wesexcavat.
ed. Theseimprovements have raised the level of waterin the tract,
S v v e B

. b
and of land irrigated previously from Rs. 10 to Rs. 85 per acre on
an averrge.  On the Ren distributary from the Dad canal, which
was excavated in 1915, the value of land has risen by 50 per cent.
in three years. In the Nasrat tract, where similar improvements
have been carried out, much of theland vas formerly valueless,
while dnnking water was bad and on'y obtainabl: at a depth of
from 60 to 70 feet. Tho water supply is vow fairly pood and the
everage value of land ranges from Ks. 20 to Rs, 50 per acre.

Since 1850 the total rrrigation from Government works in Sind
has mcrfnsod from 14 to 3} million ;Lc“res, snd the net revenus

B Rt P 2 AT

i e . -
acres of Iand.

The only large work in contemplation in Sind is the Sukkur *
Barrage, 1t is realized that the development of Sind by inunda-
tron canals 15 now approaching its limit, end the Suklur Barrage
project, which provides for a weir across the Indus with two large
perenmal canals, one on cach bank, has for its object the substi-
tution, for the present rather uncertamn supply of water, of a per-
{ectly assured and ample supply, not only in the flood season, but
ell the year round.  The problem of producing a remunerative pro-
ject is a dufficult one, as the works can only take credit for the in-
crease of revenue which they produce, and the existing canals have
Leen so muchimproved that the margin 13 somewhat small when
compared with the capital outlay involved, estimated atabout 1,100
lakbks of rupees; there is however no possible doubt as to the
Lo - ER TS T : o1
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on special duty to make o thorough investigation of the questions
involved and 1t is hoped that a satisfactory project will result.
During the past 40 years thearea irrigated by productive and
protective works jn the Bombay Presidency has nearly sextupled.
The steady increase which has taken place is shown by the follow-
ing Agures ;—

Arcairrigated
Year. m acres.
187778 .. . . . . 250,000
1887.88 .. - . . . 475,000
1897.88 .. ve . . . 871,000
1007.08 .. I’ .. . .- 1,275,000

191718 .. . . .. . 1,477,000
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Tha table below shows the extennions of irngated area which ;\‘-::Yﬁ{lel
are anticipated when the pnreapal norhe recently conglete], under 4 Ireigstloa,
construction or under consuleration are i full workinn order,

Stage of work, Nazo of work, Arealn
Lz
Bind.
Flood divrmsinn bandd to [rotect the Nary 8,200
wapply ehanoel,
Croi branch of the Regarieamal . s
Feoently come Ren distnbatary from Dad canal . . 11,500
plo Dectan,
GodsvariCazals . . . . . 42,00
Bind,
Siahiwab canal . . . . 1540
New Khipro eanal and Makhi diatrilo. X
taries
Decean.
DOnder constric. Nira Right Bank eanal . . . 114,000
tion. Pravaracanals . . . . 73,000
Dharmaesnsl . . . . 12,000
Budhibal tank . . . . 8,700
Gima Left Bank canslextenslon . 3400
Sind,
Estimates sane. Tlead distributary Iiral eanaf and 3nd 14,500
tioned. and 7th mile Dustributaries, Thar
canal. .
Decean, N
Gokak Canal extension . . . 132,000
Sind.

Robri eanal, Sokiur Barrage and widen. 2,324,000
"| ing tho Eastern Nara Supply chaanel,

Nuurabad canal . . . 437,200
Bebar canal . . . . . 68,600
Remodelling tho lower portion of the 56,500

Dad canal,
Under sonsidera.| | Sultanwah ez 10th milo Begari canal 51,600
tion, Gaja improvement. . . 48,000
Remodelling the branches and extending 6,800

Dosowsh ex Mithrno canal,

Decean,
Mutha Right Bank canal extension . 340,000

Total . . 3,004,800
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24,000 acres, but 2 new channel, with & sluice and stop dem, is
now under construction with a view to improving these conditions
[Ttisalso anticipated that the proposed Demodar Canal, now under
‘consideration, will, if constructed, matenally improve the financial
prospects of the Eden Canal.

The areas irrigated by these two canals are shown in the follow. Progress of .
. Terlgation,,
ing statement :—
Year: | Midnapore Eden
) Canal, Canal.
|
Acres. Acres.
1871-72 . . . . . . 6,020 -
1877-78 . . . . - . 19,819 .
1887-83 . . . . . . 85,854 .
1889-80 . P . . . 68,810 9,603
1897-98 . . . . - . 72,200 24,487
1907-08 . - . - - . 62,040 22,115
1017.18 . - . . - 86,780 26,439

) The results of crop experiments carried out by the officers of Value of Canat
the Department on average crops show that the average value of ‘Kﬁ',f;:{""l"
canal water to cultivators using the water from the Midnapore .
,Canel is Rs. 11} per acre, whilst the water rate charged is Rs. 27

iper acre only. On the Eden Canal system the value has been

‘ealculated at Rs. 17} per acre, whilst the water rate charged is

Ts. 1-8-0 per acre only.

i The Calentta and Eastern Canals system provides for steamer Navigailon Systems
.and boat communication between Calcutta and Eastern Bengal .}'hnz"%“'“
through the Sunderbans area. The Caleutta Canals include Tolly's E.;u:;é'm‘,;:‘
Nala, the Circular and New Cut Canals, the Kristopur Canal and

the conalized Bangore Khal. The Eastern Canals extend from

Dhappa to Barisal and consist of o series of cross tidal creeks and
cartificaal cuts, running from west to cast and connecting the
i natural drainage hnes of tho Ganges Delta which run north and

gouth. Trom 1855 to 1886 the management of the Caleutta Canals

vested in the C issi of the Presidency Division, but it wag

transferred, in the latter year, to tho Public Works Department.

The system, which is not covered by any complete sanctioned

estimate, comprises & total length of channel of 1,181 miles.

A sum of Rs, 2,11,722 was expended during the year as debit. }‘,’;’;’_‘lg":’: &'{:’*"t

able o the eapital account of thesg canals. This expenditure Was Calentts and Eastern
mm[:\‘l‘yn incurred on the improvement by widening and deepening Canals -
P A
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of the Gabkhan Bharam Khal from Chowkeegstta to Jhalakafi.
This khal 15 on the mamn steamer route from Khulna to Bansal
and serves as an alternative route to the Angeria Creek. Khulna
and Bansal are the headquarter stations of the districts of
Khulna and Backerganj, and, as there is no ralway communica-
tion with Backerganj, the mamtenance of a suitable navigable
channel {or steamers on this maimn hne of communications is essen~
tial. The Angerta Creek, although periodieally dredged, silts up
sgan very quickly ; at is antierpated that this new Bharani khal
will maintam itself free of sit. The work was taken up m 1914-16
and wll be completed 1n the year 1918-19 to & bed width of 175
feet An extraordinary feature of this khal is the nature of the
subsoil underlying its bed. The soil 1s of & black peaty nature,
and the roots of forest trees and hard peat are frequently met
with, cholung the suction head of the dredger amd thus causing
numerous delays and some break-downs of machinery. The ex-
penditure on this work up to end of March 1918 amounted to
Rs 6,26,431 and 1t 1s anticipated that the total cost for works
only will be Rs 7,48,739. It will be necessary to widen the khal
at a futurs date to a bed wdth of 250 feet.

The Madaripur Bil Canal, which connects the Madhumati and
Kumar rivers 1n the district of Fandpur, was ongmally a part of the
Caleutta and Eastern Canals system. In the. year 1895-96 its
improvement by decpemng and widemung was taken i hand
with a view to shorten the distance for inland steamer traffic,
and 1t has now the status of a separate project, upon which 40
1akhs of rupees had been expended up to the end of 1917-18  The
canal 1s 21 mules long and passes through the centre of the great
Madanpur Bil m a north-easterly direction; when the Ganges
and Brabmaputra nse in flood, a general spill takes place into the
bl from the Madhumati and Kumar rivers. The water entering
tke bl from the former river through the western entrance caused
a beavy deposit of silt in the mouth, due to the velocity being
checked, and large sums, which in the year 1914-15 amounted to
2} lakhs of rupees, have been spent in an endeavour to keep open
o navigable chapnel with powerful suction dredgers. Enquines
Prov ed that river lovels in the Kumar are al\\'ays above those in
the Madhumati and it was therefore demded to control the water

levelsin the 1™ s on the
south bank, s induced
which woulz, canal;

these worls were completed in the year 1916-17 and ‘have proved
a complete success, The Kumar deposits its eilt in the bil and
a stream of clear water now issues into the Madhumati, with the
result that po further silt trouble has been experienced ; the tollage
receipts bave in-consequence risen from (7,000 rupees jn 1914-15
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of the Gabkhan Bharam Khal from Chowkeezatta to Jhalakati.
This khal 13 on the main steamer route from Khulna to Barisal
and serves as an alternative route to the Angena Creck. Khulns
and Bansol are the headquarter stations of tbe districts of
Khulna and Backergan], and, as there is no railway communica-
tion with Backergan), the maintenance of a suitable navigable
channel for steamers on this maimn bne of communications is essen-
tal  The Angena Creek, although periodically dredged, silts up
agamn very quchly, it 1s anticrpated that this new Bharani khal
will maintamn itself free of silt. ‘The work was taken up in 1911-15
and will be completed in the year 1918-19 fo & bed width of 175
feet  An extraordinary feature of this khal is the nature of the
subseil underlying its bed The soil 13 of a black peaty nature,
and the roots of forest trees and hard peat are frequently met
with, cholang the suctton head of the dredger amd thus causing
numerous delays and some break-downs of machinery. The ex-
penditure on this work up to end of March 1918 amounted to
Rs 6,26,431 and 1t 1s antieipated that the total cost for works
only will be Rs 7,486,739 It will be necessary to widen the khal
at a futurs date to a bed width of 230 feet.

The Madaripur Bil Canal, which conneets the Madhumati and
Kumar nivers m the district of Fandpur, was originally a part of the
Caleutta and Eastern Canals system. In the. year 1895-96 1ts
improvement by deepeming and widemng was taken 1n hand
with a view to shorten the distance for inland steamer traffic,
and 1t has now the status of a separate project, upon which 40
Jakhs of rupees had been expended up to the end of 1917-18, The
canal is 21 mules long and passes through the centre of the great
Medanpur Bl in 2 north-easterly direction; when the Ganges
and Brahmaputra rise 1 flood, a general spill takes place into the
bil from the Madhumat: and Kumar rivers. The water entering
tke bul from the former river through the western entrance caused
a heavy deposit of silt in the mouth, due to the velocity being
checked, and large sums, which in the year 1914-15 amounted to
2} lakhs of rupees, have been spent in an endeavour to keep open
a navigable channel with powerful suction dredgers. Enquiries
proved that river lovels i the Kumar arc always above those in
the Madhumati and it was therefore decided to control the water
levels in the bil by means of an embankment and regulators on the
south bank, so that a through westerly current would be induced
which would prevent the Madhumati water entering the canal;
these works wers completed in the year 1916-17 and Lave proved
a complete success. The Kumar deposits its silt in the bil and
& stream of clear water now issues into the Madhumati, with the
result that no further milt trouble has been experienced ; the tollage
receipts bave in consequence risen from 67,000 rupees in 1914-15
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to over 3} lakhs of rupees in 1917-18 and maintenance charges
have been reduced to about 90,000 rupees. These works paud a
return of 7 per cent. m 1916-17 and 6} per cent. m 1917-18. The
canal forms a short route to Eastern Bengal and Assam, the
distance being 115 mules less than by the Bansal route to the south,
in the year under Teview, 5,634 stoamers and flats used this route
transporting 390 lakhs of maunds of cargo,

The Hyihi Tidal Canal, in conjunction with the Onssa Coast Hiill Tldal Canal.
Canal, affords mntand boat commumication between Bengal and
Orissa. It was commenced 1n 1868 and completed 1n 1873, and,
previous to the opemng of the Bengal Nagpur Ralway, was the
only mland route by which supphes of food could be conveyed
into Oussa in time of famune

In additron to the mojntenance of these canals a considerabls Genersl
o Improvement

amount of work ts done by the Bengal Publie Works Department of Intand
1 connection with the improvement of wland watcrways to waterways,
provide better facihties for inland steamer and bost traffic, anl
two suction dredgers are kept constantly at work, the combimel
output of which amounts to 75,000 ¢ ft. per hour, these dredgers
are engaged m removing shoals and spits on the steamer routes,
widemng and decpening existing channels and providing shorter
niver to river copnections. The amount of work offering for this
class of excavator 15 more than the present plant can cops with,
and the want of a larger fleet is much felt. In addition to this
class of work a navigable channel of 200 miles in length on the
Ganges 13 maintaned.  This river, betwoen Rajmahal and
Goalundo, presents many difficulties to navigation owing to the
{ormation of shoals, and it not unfrequently happens that o flat or
steamer runs aground and hes to be hghtened by removal of cargo
before she can be floated off, which not only entails delay but
may mean an entire wreck, Government consequently under-
takes to keep open each year a mavigable channel for steamers
and flats of six feet draft, and very careful watching and
immediate action are necessary, as unless shoal formation is rapidly
checkod the subsequent dafficulties are considerably incroased.

The Joint Steamer Companies (India General Navigation
and Railway Company and the River Steam Navigation Company)
carmed out this work on behalf of Government during the year
under review, owing to the dearth of officers of tho Department on
account of the war.

Tho Bengal T'ublic Works Department are further responsible Flood Emban” ments,
for the maintenanee of about 1,350 nules of embackments, which
protect somwe 6,000 fquara miles of country from inundation during
floods and high tides, They date from the very catliest times
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In the history of Bengal and have been maintained by Government
eince the Permanent Settlemsent.

The only irrigation project now under consideration iy that
for the Damodar Canal. It is proposed to utilize the water of ths
Damodar for the irrigation of certain tracts in the Burdwan district
‘anditis anticipated that about 103, 000 acres vl be irrigated.  The
rough estimated cast of the project is L0 lakhs of rupees. The
scheme 2l<o provides for an increased supply for the irrigation of
the aren commanded by the Eden Canal, where the area under irri-
gation will be increased to 45,000 neres, while that Canal wll be
testored to its orgmal scope of sanitary improvement and the
supply of good drinking water.

The table helow shows the prospects of extending irrigation in
the Presidency as compared with the areas already irngated—

— Name of Canal. Area,
Areas already irrigated + | Midnapur . . .. 86,800
Eden e e 26,400
Total . 113,200
Additional areas from pro- | Damodar . . [ 105,000
jects under conmderation. | Eden e e 17,600
. Total .| 122,600

The largest navigation project under consideration is that for the
construction of the Grand Trunk Canal, to connect Calcutta with
the main river £ystem of Eastern Bengal for the purposes of inland
steamer traffic. The southern steamer route across the Sunder-
buns is threatened with closure on account of deterioration at the
western end and many of the old rivers hs.w:L heen pem;ax{xventlz

esten ee ®t SN wov L e D10.3 Pre-n

r\lpces.u The canal will consist.of o locked length of 223 miles
between the Hooghli at Calcutta and the Kulti Gong, and will give
rceess to o group of rivers at the head of the Sunderbans aves at
present unused by inland steamers, shortening the distance
between Caleutta and Khulna by 136 miles, or niore than half
that of thopresent Svnderhans steamer route In thevicinity of
Calcutta, inland herbours will ke povided so that vessels csn be,
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surned round quickly and facilities for the expeditious handling of
cargo will be supplied 7 both the canal and harbours will be
excavated by suction dredgers which will rzise the land and thereby
render it fitfor occupation for the purpose of indnstries and resi-
dences. The detailed scheme was under the concideration of the
local Government during the year, and public bodies interested
were consulted and asked to put forward their views on the align-
. ment and scope of the canal,

The question of widening the Madaripur Bil Canal, which has
‘been described above, has been under consideration for some
time past. The present width of the canal varies between
150 end 170 fect, but it is periodically constricted to 120 feet at the
two ends owing to the formation of spits. It is proposed to give
the canal a uniform width of 320 feet in order to allow Lwo steamers,
each with two flats in tow, to pass abreast. The cost of such
widening would amount to 17 lakhs of rupces.  The traflic through
the Bil route has increased enormously since the cunstruction of
the embankment aund sluices previously referred to, and congestion
and delay in navigation have become manifest,

TIn the matter of general improvement of inland watersays
much yet remains to be done. The Nadia rivers, comprieing the
Bhagirathi, the Jalangi and the Mathabhanga nivers, were, m the
past, main routes of navigation duning the monsoon, but owing to
‘theirﬂrapid deterioration they have been partially abandoned.
P A S oy RATHAR

considerable decrease in the fresh water supply to the Hughl,
On certain other nvers, the Dhaleswan, the Buriganga and the
Goraiy deterioration has taken place to such an extent that navi-
gation has become impossible during the dry months, exeept for
steamers and boats of very shallow draft, and this detenoration
Laving now been retarded by means of dredging and other opera-
tions, it is the hope of the local Government to restore eventuslly
navigable conditions during the greater part of the year. The
deterioration which has talcen place in these direct river connections
between Caleutta and the Ganges is a matter of grave concern, not
only from the point of view of ravigation but from that of sanita.
tion alsp, In October 1917 an Executive Engineer nas placed on
epecial duty to enquire into the possibility of the improvement of
ravigation and drainage conditions in the area enclosed by the
Podma on the south, the Jamuna on tho west, tho Dhaleswari on
R0 north, and the Moghna on the cast. Much valuable information
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CHAPTER V1.
UNITED PROVINCES.

T%E introduction of state irrigation into the United Frovine
mmay be said to have been established s 1830 when the® Easter
Jumna Canal, at that tume known as the Doab Canal, was openec
The origin of the canal 1s fost in the must of histary, but it s helieve
to have been built by one of the Emperars of the Moghul dynasty
1n 1822 o survey of the canal was made with o view tore-opemng it
comstruction was commenced at the close of that year and 1t wa
opened for iwrigatson in 1830 The Pastern Jumua is stll the mos
rexaunerative canal m the United Provinces, 1t wrrigated an are
of 335,000 acres 1n 1913-34, ths lughest on record, and gives
steady return of over 23 per cent on & capital outlay of 62 takhs,

The fixst great Jandmark in the history of the rngation of th
province was the opening of the Ganges Canal i 1854 Fo
boldness of conception, breadth of imagmation and completenes:
tn detwl Sir Proby Cautley’s monumental work ys shil almest
unrivalled m India.  Without any previous expertence of srngatior
works on snything hike the same scale to guide him, he desigued
and constructed a canal systexa which 1s still ons of the largest m
the world, and jn which the hght of subsequent expenence has
disclosed but few faults, Tmgation commenced m 1855, although
the distnbutary systems were very mcoxaplete, and operations
were greatly hampered by the Mutiny ; nevertheless it steaddy
developed and in the fawdne of 1861-62 the full supply for which
the comal was designed was admitted for thefinst time. Twas
then discovered that the bed-slope was excessive, the revulting
high velocity of Bow cansing considerable crosion of the bed and
banks of the canal, and sexious scony below the falls, to remedy
which defect an estimste amounting to 363 lakhs of rupees was
sanctioned and the work taken in hand in 1863. The total capital
expenditure on the Ganges Cannl now stands at 302 lakhs upon
which a net return of about 10 per cent, is realized ; in 1915-16,
a year of high demang, it irrigated 1,262,000 acres, the highest
on record,

The increase in prosperity which has been experienced in the
Ganges-Jumna Doab owng to the introduction of irvigation hes
been very marked. Taking the Muzaffamagar distriet, which is
irigated by the Deobond Branch of the Ganges (onal constracted
in 187778, as an example, the Settlement officer in 1874 reported
thst the most striking leatu?zoi tho tract was the want of means
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of irrigation and the prevalence of sand, and he went on to remark
that, in a year of drought, the fertility of the niver valleys formed
a pleasant relief to the eye wearied with the view of scanty crops
in an unirrigated upland. All this 13 now changed , for many
years the upland villages have been supplied with canalirrigation,
and year by year fresh estates are added to the hist until now only
& few remain which are not watered fram this source The cultl-
vated area n the district has mcreased by 42,500 acres or 19 per
cent smce the settlement of 1874, while the nngated area has
increased by over 100,000 acres or 467 per cent.

The effect which the substitntion of canal for well irrigation
has had 1n improving the standard of cultivation tends to make
the change wrought 1n the conditions of the parganas, previously
irngated from wells, as great as in those in which mngation was
formerly unknown; for the substitution of canal How trrigation for
irrigation from wells bas set frec an amount of labour equivalent
to a substantial addition to the population, and & large accession
to the number of cattle employed 1 agneultural operations. In
the Khataub pargana of the Muzaffarnagar district, for example,
the opening of the eanal has led to the substitution of canal flow
irngation for the more laborious watering from wells m the case of
6,950 acres. It mny be assumed that the average number of
waterings is two, =0 that the labour of men and cattle required to
irrigate 6,930 acres twice has been saved 1n this pargana alone by
the substitution of flow ungation from the canal for that from
wells. The bullock labour thus saved has been suthcient to
provide for the cultivation of larger areas of sugarcane and for
the ploughing of the greater part of the increased cultivation,

The value of land hes also nsen greatly throughout the tract.
A reference to the old land acquisttion records shows that the price
Pad for land when the Deoband Branch was constructed in 1877-
78 was from Rs 30 to Rs. 80 per acre, whilst when remodeling the
branch in 190 the price pard  was from Rs 83 to Rs. 146 peracre,
the valueof the land having thus mcreased to 212 per cent. of ats
former value.

In addition to the practical prevention of famine in seasons of
drought, the canal has had o marled influence m  promoting
arbonculture  Valuable trees floursh along the canal and the
example 0 suecesefully shown has been followed by the proprietary
cultivating bodies throughout the srrigated tract. The eanal
basaleo liad a marked influence for good on the character of the
Population. The industrions classes ave been enabled to improve

* keir style of eultivation and to extend the srens of the best ¢ rops,
WWD
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while certain idle and less xespectable tribes have discovered that
cultivation can be made to pay, The extension of cultivation, the
increasing certainty of a fair return in agriculture and the reclama-
tion of many idle classes thus figure prominently among the benefity
due to the canal,

Betwoen 1840 and 1863 a number of small canals were eitber
built or taken over by Govetnment, The Dun canals, in the Debira
Dun district, were opened for trmgation durmg this period ; they
comprise six small canals which irmigate about 20,000 acres, The
two Bijnor canals were constructed between 1840 and 1850 to irri-
gate 3,000 aeres in the Bsjnor district, and 1 1843 the State took
over the Rohulkband eanals, consisting of four systems in the sub-
montane Tarai, which irgate to-day upwards of 200,600 acres.

.

The decade commencing in 1870 is noteworthy for the opening
of two major productrve works, the Agra Canal coming into opera-
tion in 1874 and the Lower Ganges Canal in 1878, The former
canal takes off from the Jumna near Delhu, it bas cost up to date
123 lakhs of rupees, and irrigates over a quarter of a million acres
in the trans-Jumma tract. The developmwent of irrigation has, how-
ever, taken place somewhat slowly and its arrears of interest were nob
cleared off until 1915-16. The Lower Ganges Canal has its head-
works at Narors, 140 miles below those of the Ganges Canal ab
Haxdwar, snd was designed to nrigate the lower portion of the
watershed between tho Ganges and the Jumna. A great set-back
to imgation from thus canal was experienced mn 1834, when the
aguednet, 33 miles from its head, which carmes the eansl over ths
Kali Nadi, was breached, It was temporarily repaired but in the
following year a flood of unprecedented magnitude, estimated at
140,000 cubic feet per second, due to a fall of rain of 20 inches
in 24 hours, completely destroyed the work. It was replaced by the
present aqueduct, which is one of the finest works in Indis and
1s the largest aqueduct 1 the world. The total cost of the Lower
Canges aystem amounts to 417 lakhs, It is & sound productive
work and irrigates up to 1,200,000 acres.

As in the case of the Upper Ganges Capal, the introduction
of irrigation from the Lower Ganges Canal has brought vast bene-
fits in its train. The cultivated arcs khas increased, more valuable
crops have, to a large extent, ousted the inferior oncs previously
grown, and districts wiach formerly suffered severcly in every
3ear of drought are now protected and secuze. The change which
bas taken place is well deseribed by the Settlement officer in the
Jast Settlement report of the Cawnpore district. “If," he wrote,:
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* the Government felt inclined to defend either its policy in digging
canals or its reputatton against those who charge it with being the
suthor of famins, it could not have accomplished both 1ts objects
more easily or more emphatically than by sending 1ts critics on 4
short tour through the Sengar Jumna Doab during the cold weather
of 1903-04. This tract was divaded more or less into two strips,
one consisting of dry estates unchanged from time immemorial
and the other of estates provided with canal water for the first time
within the last two decades  In both cases the ramfall had failed
entirely, with the result that, in the former, mile upon mile of good
arable land lay bare of any vestige of & crop, whereas in the latter
an exuberant harvest met the eye m every dircetion ; yet 20 years

. - - e - i EER} Y

from Rs. 13 to Rs. 68 pec acre, since the branch was constructed.

In 1885 the first protective work in ths United Provinces, the BetwaCana),
Betwa Cansl, was opened. The tzact of country commanded consists 1880-1385.
of a tnangular space of about 1,600 square miles batween ths Betwa,

Pahuj and Jumna rivers, the greater portion lymng in the Jalaun
district, The headworks of the canal are situated at Paricha, about
17 rmles from Jhansi, avhere a massive masonry weir extends scross
the rocky bed of the river and forms a reservoir of 3,000 pullion
cubic feet capacity. As a protectivo work the system has proved
s 2N SR S o A AR
' . . " . '

The complotion of the Betwa Canal was followed by a period of ll‘;azvmo!ram
nearly 20 years during which Lttle new construction wasundertakon, 831903,
tho only works of importance being the Fatehpur branch of the
Lower Ganges Canal, which was completed in 1902 at o cost of 39
lakhs of rupees, and tho oxtension of tho Mat branch of the Ganges
Canal, which was completed in 1905 The Trrigation Commission

e . . ST during the

dally inthe

Only ono new productive canal, the Garai Canal in  Mirzapur, Productive works
has been constructed sinco the Lower Ganges Canal came into ace 1955,
operation, but numerous sdditions have been mads to the distribu-
tary gystoms of the existing canals. The most important axtensions
which bave been executed since 1905 are tho Fatehpur-Sikri
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The Keu Canal,
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distributary extension, the remodelling and extension of the Aring
distnibutary system and the construction of the Bukbrari distribu-
tary, all on the Agra Canal,and th: Hatheas branch of the Ganges
Canal which nas opened in 1012 The cost of construction of the
Jast named amounted to 16} lakhs of rupees, and it is estimated
that an arca of 110,600 acres will eventually be irrigated from 1t.

The Gara) Canal was completed during the year under review.
It consists of an upper storage reservorr to hold 1,000 million cubic
leet of water and canals taking out from either side of a prek-up dam
lower down  These canals commaund an area of 51,500 acres of
which 20,000 will be irmgated yearly.

It 15, however, m the construction of protective works that the
greatest advance has been made, In 1908 the Ken Canal, with 1ts
beadworks at Banarpur, was opened for the imgation of the Banda
district The wer, which 13 bmlt of large blocks of gnesss, has a
length of 1,080 feet and 2 maximum height of 26 fect above the solid
rock on which 1t 15 founded, and its crest 1s fitted with steel back-
strut gates, 10 feet long and 8 feet Ingh, which can be dropped from
the crest or, In case of emergency, from a subway which runs
througbout the length of the weirr  The canal head takes off at nght
angles tothe weir  In the head reach, for a length of seven furlongs,
the canal crosses a rock ndge through which it was at first
proposed to construct a tunnel, but an open cutting was even-
tually adopted  This proved a tedious and duficult work, the rock
bemg very hard in many places, and the depth of the entting a3 muck
as 00 fcet Labour was difficult to obtan. especially aftet two
outbreaks of cholera which fnghtened the Jabourers away. Down
to mio 19 the canal paswes through very rough broken country
interspersed with rocky hulls, and crosses all the drainages leading
to the Ken river ; the alignment through this reach was particu-
larly difficult, but 1t was most successfully negotiated. The main
canal 1s designed to carry & maximnm supply of 1,000 cubic fest per
second with 7 feet water depth, the bed being 55 feot wide.

Soon after the opening of the canal 1t became apparent that the
reservoir at Bariarpur was insufficient for its necds, and m 1910
work was commenced en a dam higher up the niver at Gangao,
whers o supplementary reservorr of 4,000 million cubic feet capa-
aity has been constructed. The work was completed ot the end
of the year 1816-17, the total eapital cost of the Ken eanal aystem
HOW & N ek o miet b aell PN R R R R VAN AN
now -
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early stages of the work it was very disheartening to find the people
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$or whose benefit the work was being constructed refusing to assist

A succession of excellent harvests had been reaped i Bundelkhand
from the commencement of the work till the monsoon of 1913 The
people were well off, had good stocks of grain, and consequently
refuscd towork, Labour had to be imported with hiberal advances,
and not infrequently the men absconded after working a few days.
Progress was thus retarded, but by dint of perseverance the dam
has been successfully completed.

The necessity for additional storage on the Betwa Canal had
also made itself felt, and a subsidiary reservor 23 miles above
Paricha, at Dhukwan, was completed n 1911 at a cost of 221 lakhs
of Tupees, to store nearly 4,000 million cubnc feet of water, or suffi-
cient to increase the 1rigating capacity of the canal by 90,000 acres
in a year of drought. The dam, which is three quarters of & mile
long, is 57 feet hagh, and the crest 1s fitted with 8 feet fulling shutters.
As a natural sequence to the provision of extra storage the question
of remodelling the channels was taken up. The Hanurpur Branch,
which 13 83 mules long, and a large distbutary from it, the Jalaun
distributary, were remodolled Several minors were also remo-
dolled to cnable them to carry larger supplies, and further mnors
were built to carry irngation 1nto new tracts, the efficiency of the
Betwa canal system being thus considerably mereased.

Tho Dhasan Cansl, which provides irrigation n the”Hamirpur
district, was opened m 1910. It 18 fed from two reservorrs on the
Dhasan niver, has cost half a crore of rupees up to date and is de-
mgned to irmgato 75,000 gcies in a normal year, and 100,000 acres
in a year of drought, The Pahujand Garhmau canals, two small
canals constructed to irrigate 18,500 acres in the northern portion
of thy Jhans distnict, came 1nto operation mn 1911, and the small
Ghor eanal m Mirzapur m 1916.

The Ghaggar Canal in the Mirzapur district was complated
during the year under reviow. A masonry dam, G5 fect high,
with & massive earthen embankment over 3 miles long, forms a
reservoir to contain 5,000 million cubic feat of water, This reservoir
is filled partly from the Ghaggar river, and partly by means of a
cut Jrom the Karamnasa rivee. Tho main canal, with a discharge
of 570 cubtc feet per gecond, commands an aree of 233,000 acres, of
which 60,000 will be irrigated yearly, In nddition to this, a canal
taking out of the Karamnasa feeder eut will istigate <ome 7,000 acres,
The tatal cost of this scheme has been nearly 40 lakhs.  The works
were commencad in tho eold weather of 191213, and construc-
tion has heen carried on in the faco of great difficulties, and fre-
quently under the most teying circumstances.  The Ghazesr dam
and Karannsasa  weir aro situated some 60 to 70 miles from the

The Dhukw an We'r.

The Dhasar,
Pahuj-Garbman
and Ghorl Canafs,

The Ghaggar Canal,
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nearest vailway, 1 & most inaccessible part of the country where
there were no communications, where local Inhour was impossible
to obtain, and, even when labour was imported, the unhealthiness
and wild natme of the place caused the labourers toabscond.  Thera
were no metalled roads and carts were unknown in that part of the
country when construction began.  Drinking water in many places
was very hard to procure, especially during the hot weather months
when it often had to be carried for mules. In addition to these
difficulties, a sudden bigflood m the Karamnasa rrver in 1915, beforo
the rains bad broken, outflanked the weir and scoured a Iarge hole
m the bank. To overcome this scarerty of Labor, & stesm navvy
and other labour-saving applances were utilized.  The cost of ex-
cavation with the steam navvy proved lugher than was anticipated,
as it was impossible to mawmntam the full steam pressure with wood
fuel. but the navvy proved useful as the work counld not have been
carrted through without mechamcal power. There was also
great difficulty in obtainmmg contractors In spite of all thesa
disakilities, however, construction was steadily advanced, and a
small quantity of water was available for irrigationun the cold
weather of 1916-17, when about 4,000 acres were uTigated.

The Majhgawan Tank and canal, a small bub useful work in
pargana Kulpahar, Hamirpur district, was completed in 1917-18
This scheme provided for the restoration of an old bund, The
reservoir thus formed stores 944 million cubic feet of water and
5,000 acres will be irrigated from the small canal system,

In addition 1o the above, the construction of tanks and embank-
ments jn Bundellkhand has been receiving the conytant attention of
Government, since 1905, A special tanks division was formed in
that year, but by 1910 the works had spread over so wide an area
that 1t was impossible for one division to look after them and they
were dinded among five existing divisions. The total expenditure
meurred on tanksand embanlkments, quite outside any of the canal
systerus, exceeds 20 lakbs of rupees. In addition to these tanks
a ssedll canal, the Suklbra caual in Mirzapur, financed by the local
Government, has recently been opened.

Since the introduction of canal irrigation into Bundelkhand the
value of land has risen considerably. Thereareother influences at
work apart from the canals, but the latter ave by far themost im-
portant factor in this focrease. It may be said that since the in-
traduction of canal irrigation, land values of all classes of soil have
risen by 75 per cent.  On the Majhgawan Tank system values have
gone up 127 per cent.  The inerease of rent on land submerged by
the Rumhariya bund is 144 per cent., and by the Geondi bund 200

.
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per cent., while in many villages watered by the Dhasan canal values
have gone up 100 per cent. and in cnc case 300 per cent,

The only productive work under construction at the end of the
year was the new permanent headworks for the Ganges Canal at
Hardwar. Hitherto the diversion of the river to the canal head
has been effected by means of temporary wers which are built
annually when the river is low and are washed away when 1t rises
in the monsoon. Ths method of control has long proved unsatis-
factory, since the canal supply 1s generally inadequate when there 152
long break in the rams or in case of an early winterdemand. The
new hcadworks, which are estimated to cost about 40 lakhs of rupees,
will give complete control over the river supply at 21l seasons of the
year, The woik is also interesting as being the first great irngation
work in the United Provinces where labovr saving machinery has
been used on a large seale. A hydro-electric power station was
built on the Ganges canal at Bahadrabad, 10 miles from the sito
of the headworks, where a fall of 19 feet 1s available, and whence
current1s conveyed to the werr site; stone crushers, concrete muxers,
mortar mills, cranes and pumps are among the various forms of
machinery operated by the power thus obtained.

Construction was in progress upon one small protective work,
the Barnar lake and canal.  This scheme provides protectton for
& large portion of the Garotha pargana of the Jhanst drstrict, by
means of irmgation from alargereservoir formed by a damacross
the Lidwa nadi  The commanded area is nearly 26,000 acres, of
which about 7,000 acres will be irngated.

Numerous prejects have been prepared for canals from the Sarda
river, dating from 1870, but until recently the talugdars, the large
landholders of Oudh, have strenuously opposed the introduction
of canal irrigation. Conscquently tho Irrigation Commission,
while refusing to recognise that any objections had been urged against
the canal which could not with equal force have been urged nmmst
the Ganges Canals, suggested an alternative method of utxhz-
ing the Sarda water by diverting it across the drainage of the
country, supplemcntinr,; the supphcs of the Nohilkkand Canals
and piching up & considerable area of new irrigation on the way,
and discharging the surplus into the Ganges above the head of the
Lower Ganges Canal. At present the latter receives part of its
supply direct fromthe riverand part throush the Ganges Canal ; the
Sarda nater would not only have permitted extensions of frngation
on the lower canal but would have rendered it independent of tha
upper, a portion of the water thus freed being utiized on the Gingra
Canal itecll, a portion being pasced into the Agra Canal, while a
third porticn was to be px-ed by means of  second feeder channel

New headworks for
Upper Ganges Canal,

Protective works
under construction,

The Sarda Canal,
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into the Eastern Jurona Canal  The result would have been that
a smaller share of the water in the Jumna would have been required
for the latter and the surplus was to be used on the Western Jumna
Cena) o the Punjab, to extend urigation in Rohtak and Hissar,
The project, which was esttmated i detart to cost 63 crores of rupees,
and to givea return of 7 per cent., was one of extraordinary engineer-
mg difieulty, The mam feeder hne, 159 mules long, crossed 65
nivers and dramages, and 1 flood time more than a mullion cubic
feet of water per second had to be pasced over, under or across the
canal  Thescheme mvolved negotiations with the Punjab and with
th.e Rampur State, and while these were in progress a change of at-
titude became evident among the landholders of Oudh, which re-
sulted 1 a memortal bemng presented to the local Governmens
praying that the Surda water might not be diverted, but might be
utilized 0 the tract to which 16 belonged geographucally. At the
same hme 1t was found that the Bhakra Dam project in the Punjab
was likely to prove feasible and to provide » better supply of water
for the Western Jumna tract than could be obtained from the Sarda
scheme As a result an  alternative estimate has been pre-
pared for a Sarda Canal for Oudh. One branch willran westward
across the Tarai to supplement the supply in and admit of exten-
SO ISP e A T il
way,
the
western branch DIITCALCS LOTLL 0L J1drgul, Le tWo poruous ter-
minating ot the boundary of the Allahabad and Jaunpur districts.
The whole system entails the construction of 5,000 miles of chanzels,
15 designed to iruigate nearly 2} million acres and is expected to yield
eventually a return of 83 per cent. on a capital expenditure of 857
Jakhs of rupees.

A large number of projects for protective avorks have boes
prepared or are under consideration. Four large tank projects,
for the Aunjhar and Bhatkhara and Jatwanti Tanks in the Banda
district, and for the Raiputa Tank in the Ilamirpur district, have
been sanctioned, but they are held in abeyance pending allotment
of funds, It is hoped that the construction of these works will ba
commenced next year. * The Pachwara Lake system has been sane-
B ke iaten o Bacden solial enee Amdngst projects

27,000 actes of
A . . ost of 15} lakhs
of rupees, the Paisuni Canal, with a reservoir of 3,400 million cubie
feet, estimated to cost 29 lakhs of rupees and to irrigate 38,000
acres in Banda, the Urmal Canal to irrigate 77,000 acres in Hamir-
pur and Banda at a cost of 25 lakbs of rupecs, and the Ohan Canal
also in the Bands distriet, with an estimated cost of 12 lakhs of.
rupces and an anticipated area of 15,000 acres. Projects have also
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been framed for a third reserveir on the Dhawan, to store n-arly
8,000 mllion cubic {ect of water, and for an oxtension of the Dhasan
Canal, the cost of the works amounting to G3 lakhs of rupees and
the additional arca antieaptted being 60,000 acres, An estimato
has also been prepared for a third reservoir on the Betwa river
some 15 nules above the Dbukwan wor An excellent site has
been found where 11,200 mullon cnbic fect of water can be
stored, .

A large amount of work still remains to be done in regard to Mitor works under
the protection of precarious areas by small tanks. 18 estimates, consideration. .
totalling 16 Iakhs of rupees, have been sanctioned for such works -

in the Agra, Hamirpur, Jhanst and Allahabad districts, which will

be constructed swhen funds are available, and 51 estimates have

been prepared for tanks and terracing in Azamgarh, Jaunpur and

Partabgarh. .

During the last fifty years the area irrigated by tho Productive Increase inirrigated
Canals in the United Provinces has been more than quadeupled ; :;el?::n"'l‘l‘f the past
and the Protective Canals also show a steady development of tho i
aren irrigated from them. The mcrease s shown m the table
below :—

I
TYear. Protective. | Troductive. Totak
1867-68 . . . . 716,000 716,000
1877-78 . . . . 1,415,378 1,415,578
1887-88 . . . ~24,135 1,373,646 1,397,781
1897-98 -~ . . . 48,901 2,200,492 2,345,486
1907-08 N 162,920 3,167,864 3,350,854
191718 . . . 199,831 2,871,087 3,070,918

The apparent falling off in the last decade is dus to the fact that
the year 1907-08 was one of exceptional drought during wkich the
demand for canal water was most intense throughout, the area
irrigated in kharif being the highest on xecord and that irrigated in
xabi baving been only twice exceeded.

The table below shows the extensions of irrigated arca which Prazress antlclpatal,
ate anticipated when tho principal werks recently completed
9PWD
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under consideration are in full working

order ;—

Stage of work. Name of work, Arca i acres,

Gangaodam . . . . 1,253,200

Sukhra Canal N N . 3.5
Completed . . Ghori Canal . . 8,250
Garai Canal . - . . 25,000
Ghagar Canal . . . ©7,000
. ‘ Ganges canal beadworks . . 86,100
Underconstroction + 3} purcariakonnd canal ., . ,200

Aunghar tank . . 2,100 |
. Bhatkhara tank . 5,788
Banctioned o { Jsiwantitank . . . 4,500
Rapura tank . . . 3,100
Sarda Canal .* . . 2,145,224
Belan Canal . . 27,000
Kurra resevoir and Trans-Bar. 59,750
ma extension of Dhasan Canal
N Paisum Canal . . . 38,010
Under commderntion || Gyt Comal ., L L 76,700
Ohsan Canal . . . . 15,183
Bela Sagar Tank 10,074
Third reservorr on Betwa river 49,400
at Kaprar.

Torar . . 2,759,143

The total area urigated in 1913-14 in the United Provinces
was 3,450,000 acres and the above figures show that an increase in
this area of about 80 per cent. is contemplated.
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under construction or under covsideration are in full working
order :—

Stage of work, Name of work, Area in acres.
Gangao dam . . . . 1,253,200
Sukhra Canal . . . 3,500
Completed . . Ghort Canal . . . . 8,250
Garaj Canal . . . . 25,000
Ghagnr Canal 2 > . 67,000
. Ganges canal hea wotka . . 86,166
Underconstraction « 3| porcarlakoondcanal . . 7,200
Aumjhartank . . . 2,100
Bbatkhara tank . - . 5,788
Sanctioned . . { Jarwant: tank e 4,500
Raipura tank . . 3,100
SardaCanal .* . . . 2,145,224
Belan Canal . . . . 27,000
Tt e s T Meees T 50,750
- . 38,010
Under consideration : 76,700
Uhan Canal . . . . 15,183
Bela Segar Tank . . 10,074
Third reservoir on Betwa nver 49,400
at Kaprar, — .
Toran . - 2,750,145

The total area irrigated in 1913-14 in the United Provinces
was 3,450,000 acres and the above figures show that an jucreaso in
1his area of about 80 per cent. is contemplated.
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Upper Batl Doab
Canal, 18461801,

Remodelling of
WVestern Jumna

Canal, 1870-1900.
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Alter the annexation of the Punjab in 1846 the need to provids
occupation for the disbanded Sikh soldiery caused Lieutenant
Colonel Napter (afterwards Lord Napier of Magdala), then Chref
ILrgincer, Punjab, to take up the question of extending irngation
mto the upper portion of the Bari Doab, hetween the Ravi and
Beas nivers.  The project was preparcd by Licutenant Dyas of the
Toyal Engincers, but the Multan war delayed the commence-
ment of the scheme until 1851, so that irngation did not begin
unt] 1861 The old mml of I\:m'mb Ah Mardan I\lmn was abxorb-
ed i the new  °
fert of water
more than d
date, a capital outlay of 318 lakhs, upon which 1t Teturns frof 12
to 17 per cent , wrigating over one milion acres in the year under
review  The question of the extension of ungation from 1nunda-
tion canals was also taken in hand at about this time, the Indus
system bemg rcopened m 1830 and the Upper Sutlej system
brought inte operation 1n 1835,

The Western Jumna Canal came over to the Punjab in 1838.
As aheady mentioned, 1t was ahgned for the most part, along dram-
age lines and continued to nmgate m this state until 1870, with the
result that large tracts of land were converted into malarious
swamps  In the ycar 1843, a Commussion, consisting, of Colonel
{aftcrwards Sir William) Buker of the Engmnecrs and Surgeon
Dempster, enquired mto the connection between blocked drain-
age, water-logging and malans. In 1871, Colonel Crofton, Chief
En"mecr Trrigation Branch, prepared a project, estimated to
cost Rs, 1 2‘,.}] 900, for the remudc]lm" of the entirc canal
svstem, for its extenston towards Sirsa, nnd for the construe-
tion of a dam across the river at its head at Tajawala. The Gov-
cinment of India recommended the whole of this project for sance
tion except the Sirsn Branch extension and the realignment of the
main canal from Dadupur to Indri, these two portions being de-
ferred for later consideratton,

Tle Seerctary of State sanctioned the estimatessentup by the
Government.of India which amounted to Rs. 72,19,210, and later
«n sapetioned revised estimates amounting to Rs. 73,78,0%9, a
figure which was swelled by indivect charges to Re, 1,01,88,202. The
Sir<a Branch evtension was sanctioned in 1888 at an estimated
cost of Rs. 41,02,561. Its construction was kegun in 1889 anl
completed in 1893, but the realicnment of the main canal from
Dadupur to Indn has not yet been carried out. The Western
Jumna Canal has, up to date, cost some 177 lakhs of rupees and
it xrigated about 725,000 acres in the year under review, retunung
o net proﬁt of nearly 11 per cent.






"IVNVD avNIHD qIMOT BOLYIND

o

34 NOILVDuNsIgy, VNVANVN

s S L

RNy
4 ;

6 — = g
T R
=TT LT TR e B R W 3m e S NS

o e el T RS P l
mpbreidn o o i )

Tt



45

Wlule the Upper Bati Doab Canal was still under construction, Sirhlﬂlﬂ gmah

a scheme for the irrigation of the country on the left bank of the 1870-18
Sutlej was broached, but this did not materialize until 1870, when

the estimate for the Sirhind Canal was sanctioned. Irmgation

commenced 1n 1881, and in the year under review an area of over

900,000 acres was irngated fromt.  The capital cost of the system

exceeds 256 lahhs of rupees, upon which the returns vary from 6 to

11 per cent , the vanations  depending on the ramfall, to whuch this

canal is very sensitive,

Hitherto canal construction had been confined to the more poqy cotomization,
populous parts of the Punjab, but in the early cightics the drier The Lower Chenab
districts and waste lands began to recaive attention. The Lowcr Canal, 1887-1900,
Sohag end Para Canals, nhich take out from the right bankof the
Sutlej opposite Fazitka, and the Sidhnat on the left bank of the
Raviabove 1ts junction with the Chenab, were constructed between
1883 and 1887 and, bestdes being mmediately successful, they
afforded valuable expertence n colonization. The Sidhnar Canal,
to which the supply is ensured by a needle dam across the rver,
irmgates some 350,000 acres annually and mives a net return of
between 30 and 40 per cent. upon a ecapital outlay of rather more
than 13 lakhs of rupces. The Lower Chenab Canal, for the irri-
gation of the lower portion of the tract lying between the Chenab
and the Rav rivers, was opened as an inundation caral m 1887,
but from the outset 1t suffered from deposits of s1lt, and it was re-
alized that without a werr across the river at its head, to ensure its
supply, it would be a complete farlure. The construction of the
Khankhi weir was sanctioned m 1889 and completed within two
years, a notable achievement much to the credit of Mr. Maclean, the
Executive Engimeer, and the staff under him. As soon as the
supply was assured by the weir, Colonel Jacob, R. E., pressed
for the extension of the canal mto the large areas of crown
waste which were till then lying practically valucless, This eaten-
sion was sanctioned in 1891 and the colontzation of the waste lands
then commenced. The Lower Chenab Canal is easily the most
productive work in India. Tt irrigates about 2} mllion acres an- '
nually and in the year under review produced o net revenue of 128
1alhs of rupees on a capital outlay of 323 lakhs, o return of nearly
40 per cent. The accumulated surplus revenues of this canal,
after paymg interest charges, amount to no less than 1,388 lakhsof
Tupees.

The Lower Jhelum Canal project was sanctioned in 1888, but Lower Jelum
worl. on it was postponed for want of funds till the Lower Chenal, C8nal, 1893+1902
Canal had made conciderable progress and it was not until 1898
{lint the worlk was taken up in carnest. It was opened for irriga.

Licn in 1902, although construction was not quite completed,



The Triple Canal
Project, 1905-1915,
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In the case of both the Lower Chenab and Lower Jhelum Canals,
construction and irrigation went on side by side, since, the tract
being dry and inhospitable, the canals had themselves to bring
water for the construction of the masonry works. The canal
communds the lower portion of the tract between the Chenab and
the Jhelum, and is another extremely lucrative work, irrigating
about 800,000 acres annually, and returning over 20 per cent, on
an outlay of 162 lakhs of rupees.

The Triple Canal Project was commenced in 1903 ; of its three
component parts, the Upper Chenab Canal was opened in 1912,
the Lower Bar1 Doab Canal in 1913, and the Upper Jhelum Canal
in 1915, A reference to the map will show that the four rivers,
Jhelum, Chernab, Raviand Sutlej, flow convergingly in s south-
westerly direction, the first named bemng the most northerly. The
particular problem confronting the Punjab engineers was the irri-
gation of the tract between the Sutlej and the Ravi, and since the
supply of the latter river was required in its entirety for the exist-
g Upper Bar1 Doab and Sidhnai canzls, a canal from the Sutlej
naturaily offered the casiest solution. A project for the irrigation
of the Lower Bari Doab from the Sutlej was prepared, but, as the
result of representations made by Colonel Jacob and Sir J. Wilson,
the Irrigation Comnussion of 1901-02 advised the consideration, in
Preference to it, of a project to urigate the doab by water brought
from the river Jhelum across the Tivers Chenab and Ravi. Two
considerations led to the adoption of the latter scheme, tz., firstly,
that there were large supphes in the Jhelum, much larger than
could possibly ;be used in the Jhelum-Chenab watershed, and that
the irrigation of the Ravi-Sutlej tract was the only possible means
. T 1+ eeiteoow aed eangndly, that there was

ater would eventually

son the Jeft bank of the

s - d in consequence the
Triple Canal project was prepared by Mr. (now Sir John) Benton,
Chief Engineer, Irngation Works, Punjab. Under this project
water js carried by the Upper Jhelum Canal from Mangla on the
river Jhelum to s point above Khanki, the headworks of the exist-
ing Lower Chenab Caral,on the Chenab. This renders it possible,
without interference with existing irrigation, to draw off water
from the Chenab at Merala, forty miles above Khanki, and to con-
vey it by the Upper Chenab canal to f:he Raviat B_aHoki, crossing the
Jatter river by means of the Balloki level crossing. The water is
thus delivered on to the Ravi-Sutlej tract for irrigation by the
Lower Bari Doab Canal. The Upper Jhelum and Upper Chenab
canalthrow off branches es they traverse the tracts between the
rivers, and so irrigate the remaining portions of the Jhelum-Chenaly
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and Chenab-Ravi watersheds. The total cost of the project,
the construction estimate of which was closed at the end of
1916-17, has amounted to mnearly 1,033 lakhs of rupees and
it is anticipated that 1,900,000 acres will eventually be irri-
gated by the system. Although the most important link in
the series, the Upper Jhelum Canal, was only opened in Decem-
ber 1915, mnearly 1,200,000 acres wero irrigated m the year
under review. The construction of the Upper Jhelum Canal was
besat with engineering difficulties, owing to the large number of lull
torrents that 1t had to pass across 1n high embankments, the heavy
excavation in its upper reaches, and the location of the head regu-
lator at Mangla. The Upper Chenab Canal, with a bed width of
240 feet, a full supply depth of 12 feet and a capacity of 11,700
cubic feet per second is one of the largest perenmal rngating canals
in the world, .

The progress that has been made in the Punjab is demonstrat-
ed by the following figures which show the areas rrigated by Gov-
ernment irrigation works at the end of each interval of ten years
since 1867-1868 ;

Acres,
1867-68 - " - o 1,025166
1877-78 . . . . 1,324,480
188788 .- . e o 2,341,103
189798 - o . .o 5211610
190708 . . . . 6,039,944
1017-18 .- . . < 9,003,901

These progressive figures show the vast irrigated area added to
the province in the last half century, but the Punjeb Canals are
responsible for a great deal more. The expansion of railways and
the rapid growth of their earnings, the improvement 1n communi-
cations, the increase in the financial stability of the province, the
large exports of swrplus agricultural produce and the relief to
congested districts by the colonization of crown waste are all deve-
lopments in which the Punjab canals have had a leading share.
Moreover, the canals are not only very profitable investments to
Government but s source of increased profit to the cultivator.
The average yield from an acre of wheat in the Upper Bari Doab
tract, which is comparatively well favoured with rainfal, is esti.
mated to have & gross value of about Rs 31 or Rs. 21, according
to whether it is matured with the aid of canal water or not ; the

Progecss made In
the Punjab in fast
halt century,

occupiers” rato lovied for the use of the canal water is, however, ~

only Rs. 3-12-G per acre, so that the increased outtumn is greatly
in_excess of the mto charged,



Colontzafion
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Bcfore the advent of the Lower Chenab, Yower Jhelum and
Lower Ban Doab Canals, the tracts which they now serve wers
practically waste land  The so1l was good in most parts, but owng
to the scanty rainfall and low water table, erops could be cultivated
only i dramnage depressions and the rest of the country was covered
with scrob Jungle. The inhabitants were few and depended for
their extstence on their camels and cattle, whilst they did a farrly
brisk business 1n cattle-stealing. The absence of railways and
other communtcations in the Jech and Rechna Doabs made the
land practically valueless, and 1t could be bought for nommal
sums of a few annas per acre by anyone who was willing to pay the
land revenue : the crown waste brought in little or no revenue to
Government  Ia the Lower Ban Doab the existence of railways
gave some shght value to the land and crown waste was velued at
Rs, 1-9-0 per acre.

Canal water has transformed these unfruitful areas into highly
cultivated tracts containing well built villages and large towns and
markets The enormous output of grain has led to a rapd exten-
sion of the rarlway system, and roads have been provided for in
the system of land demarcation adopted as & prehminary to sue-
cesstl colomzation and distribution of water ~ The original colo-
nists drasn from the congested distriets of the Punjab have supphed
the necessary cultivators for the greater part of the crown waste
Iand, whilst even the original nomads of the tract have taken to
agnculture and honest livelthood.

In the first experiment in colonization (the Rechna Doab),
the crown waste was allotted in threec ways. Peasant grants
consisted of a half to two squares each,? e , 11 to 56 acres cach and the
recipient, after fulfilling certain itions, received pancy
nights after five years. Yeoman grantees who received four to
five squares had to pay “nazarana” at Rs. 6 per acre on
entry. Capitalists who took up larger areas had to pay as many
rupees per acre as there were rquares in their grants with a
ymunimum of Rs. 10. At a later date the peasant grantees
were allowed to adquire proprietary rights on the moderato
payment of Rs. 12-8-0 per ncre, and other grantecs at 4 rato

the average of which was about Rs, 20100 per acre  Seme
of the land, but not much, was sllotted on service conditions for
camel and mule brecding. .

In the Jech Doab, crown wastewas usually allotted on horse
breeding conditions to provide army remounts. In the Lower
Ban Doab Colony, proprietary nghts are obtamned on & payment of
Rs. 70 to Rs 100 peracre, and a large area is reserved for grants for
war services.




TYPICAL VIEWS OF A COLONY TRACT

BEFORE IRRIGATION.
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[ Innll the colonies, small areas have been sold by public auction
ifrom time to time to test values and for other reasons. The average
yprice has varied from about Rs, 200 to Rs. 300 peracre, and 13
'a good indieation of the advance in the value of the land which,
before the advent of the canal systems, was almost worthless.
1n special cases, such as 1 large towns or near markets, the price
‘paid has been as much 23 one rupee a square foot.

Five imp\t])rtant schemes are at present under consideration. Works under
The Sutlej Valley Canals Project 15 the direct outcome of the consideration:

hought of the originators of the Tmple Canal Scheme, the Th‘e“Sum] Valley

Sutlej»B;as water, freed from the cluims of the Ravi-Sutlej tract, ™
‘being utthzed to unprove the 1nundation canals on both banks of
the niver and to protect a considerable area of land, which is at
present umrrigated. The land on the right bank 1s entirely mn
British terntory, while that on the left Lies mainly inthe States of
Bahawalpur and Bikamr. The project provides for two weirs
on the Sutlej and four canals, two on each bank, the estimated
cost is Rs. 990 lakhs of rupees and over 1} mullion acres of new
frrigation should be effected annually. The scheme 13 at present
under the consideration of the Government of India.

The Bhakra dam scheme 13 intended, in addition to providing The Bhakea Danr
irrigation to ports of Bikanir State, to fulfil the object which was scheme.
.gimed at by the Sarda-Ganges Jumna Feeder Project, namely to
\extend irngation into the and and frequently famme stricken tracta
of Rohtalk and Hissar districts. The proposal to store the excess
isummer supply of the Jumna by means of & dam at Koch having
\been given up on account of the unswtability of the site, & project
is now being investigated mvolving a dam on the Sutlef at Bhakra,

\ebout 40 mles above Rupar, the head works of the Sirhind Canal,
where water 18 to be stored to a depth of 360 feet above nver bed.
1 About 110,000 million cubic feet of water il thus be rmpounded
‘dm‘ing the monsoon, without prejudice cither to the existing
irrigation on the Sirhind Canal or to that projected in the Satlej
lVglley scheme. The project will include a barrage on the Sutlej
[below Phillour and a considerable remodelling of some of the
ichannels of the Sirhind Canal, which will be hinked up with the
‘Sirsa Branch of the Western Jumna canal, The cost of the
Iproject, which 1s & difficult and complicated one, is eitimated at
ppproximately 10 crores of rupecs, and about 1°4 million acres of
hew ingation will be secured ; the Bhakra dam, if built as
Hesigned, will be higher than any dam now in existence.

\

i The Haveli project has been prepared to counteract the large The Havell .
variations in the supply of the Ravi for the Sidhnai canal and ?o el Prolect
provide better supplies for the Multan series of inundation



‘The Tha! Project.

Woolar Lake
Barrage.

Progress anticlpated,

The economlcal
ue of water.f
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cansls, the insecurity of which has been increzsed by the opening
of the Triple project. The essential feature is a barrage across the
Chenab below its confluence with the Jhelum, with canals on
either bank, The project has been returned by the Government of
India for reconsideration, but beyond collecting more data as to
the niver discharges Likely to prevail when the Triple Canals are in
fall working order, nothing kas been done in the way of res tsing
the project, pending & settlement of certatn outstanding matters
at 1ssue with Bahawalpur State.

A project i3 under preparation for the irrigation of the Sind
Sagar Doab, wlich lies between the Indus and Jhelum rivers.
The project will secure more than 13 million acres of imgation
annually out of a gross arca of 5 million acres, a large portion of
which at present affords only precarious grazing. Nearly half of
this gross area will be available for colonization after local require-
ments have been met. A return of about 8 per cent. is anticrpated
on the estimated capital expenditure of about 8} crores of rupees,

The Woolar Lake Barrage has for its object the storing of water
1 the Woolar Lake on the Jhelum in Kashmir during the
monsoon period for use in the Punjab Canals in the winter. The
barrage 13 estimated to cost 15 lakbs of rupees and negotiations
for 1ty construction are bemng carried on with the Kasbmir
Durbar.

The statement below shows the extensions of irmgated area
which are antteipated when the principal works under considera-
tion are in full workmg order .—

Btage of work. Name of work, Arca in acres,
Sutle] Valley Canals . 1,666,000
Bbakra Dam . . 1,400,000
‘Under considera- Havel Project . . 200,000
tion. Siod Sagar Capal ., . 1,750,000
Woolar Lake Barrage . .
Total .. . . 5,018,000

A considerab)e amount of experimenta] work, with a view to
effecting economies in the amount of water utilized, has heen
carried out in the Punjab, but with no very defintte results as yet.
One direction in which such investigations have been mads is
that of the Lming or water-proofing of canals, whereby the
Iargo percolation losses which now take place might be obviated.
Tae process of lining channels on a large scalo would, however,
bo expensive and one difficult to adopt o running canals. A
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second lino of investigation has lain in experiments with modules,
which are devices for ensuring that the cultivator recerves & cons-
tant supply of water independent of the level of the supply m the
distributing channel and the amount of clearance the cultivator
may do to his watercourse. To this end experiments bave been
undertaken with the Gibb Module and the Stoddard-Harvey
Module, whist the Kennedy Gauge Outlet 1s largely used on the
colony canals by rsason of the discharpe through it bemg
independent of the level of the water i the watercourss, though
not of the level in the distnbuting channel The thrd enqury
relates to the practicability of selling canal water by volumetric
measurement. Experiments made departmentally and by the
Agricultural Department tend toshow that some crops, especially
wheat, can be matured, and even benefited, by the nse of a much
less quantity of water than is now generally used by the cultivator.
1t is, therefore, considered that a change from payment for water
per acre irngated ab rates varying with different crops, to payment
ut & rate per umit of volume of water supplied, might result
both in economy in the use of water and m an extended area
under irngation. A contract has been entered mto with a land-
owner in the Lower Ban Doab for the supply of water to him
{or irngation at bulk rates, the water being measured and delivered
to him at the head of a minor distributary.

The question of the conservation of water 1s related to that of Wafer-logging.
water-loggng of the soill. Tho steady mse of the spring level in
the colonies together with the appearance of water-logging in
extensive areas has led to an examination of the problem, to the
excavation of surface drains on the upper rcaches of the Lower
Chenab Canal and to the formation of & special drainage division
on the Upper Bau Doab, from which important improvements in
the surfece drainage of that tract may be looked for. An
interesting experiment is being carried out on this canal at Amritsar,
where a hydro-electric installation operates pumps which pump up
the subsoil water in & tract which has become partially watcr-
logged snd, by returning it to the surface of the land, to replace
vanal irrigation. Of the fifteen tube wells sunk for the purpose
some have unfortunately proved dofective, with the result that it
has not yet been possible to cut off the canal supply entirely,

The inefficient wells are being resunk, ond when this is done and
the installation has been steadily at work, it will be possible to
eay definitely how far tho anticipated results have been obtained.

Thewe is a very large quantity of water-power available on the Water.
Punjab Cansls  Somo o(i] ﬂxi-xy power ispcuscd for industrial Werpemee
purposcs, chiefly for flour and woollen mills, but the fact that .
the flow is unavoidably intermittent is a stumbling block to its
edoption as 8 motive power in most industries,
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CHAPTER VIIL.
BURMA. . '
The configuration of Burma does rot admit of very largs

i Burma.

Productlve
irrigation works,
The Shwebo Canal,

irngation schemes, The cltmate and soil favour the cultivation of
rice, which 1s the main staple of the country. This crop requires
an excesstve amount of water, the canals are therefore consider-
ably larger mn proportion to the area irrigated than is usually the
case in Indta and are more costly, especially as all rates m Burma
are high.

The largest area commanded by any one work is that command-
ed by the Shwebo Canal This canal, wlich has its head on
the Mu river, was opened 1n 1906 It was constructed at a cost
of about GO lakhs of rupecs and irrigates about 1G0,000 acres,
xeturning 8% per cent on its capital outlay. The areca com-
manded 1s about 7:2 mles in Jength, with a wdth varymng up to a
maximum of 16 pules. This tract, which is now = practeally
unbroken succession of rice fields, was before the construction of
the canal mostly covered with scrub jungle with scattered aress
under miscellancous dry crops and mn favoured localities small
areas of nice lands dependent on local dramages In the north-
east corner of the area there was formerly an old Burmese one-
bank canal, which intercepted the local dramage and stored a
certain amount of water in two or three depressions. The resulting
irrigation was naturally precarious and dependent on good rainfall.
In general, rice crops were successfully matured i one year out
of five or six ; in other years the crop was deficient or falled. The
whole area covered by the Shweho Canal is now secured and the
average outturn per acre has very largely.improved, the increass
varying from 9 baskets of 4G Ibs. per acre from 3rd class lands to
35 and 40 baskets from 1st class areas.

In the years before the construction of the Shwebo Canal,
& lerge proportion of the inhabitants of the Shwebo district an-
nually migrated to Lower Burma for the cold scason to help in
reaping the enormous area underrice. By this means and in
vorious other ways they supplemented the scanty living made
{rom their fieldsin Upper Burma, and in the course of time a good
many families abandoned their holdings in Upper Burma and
settled in Lower Burma, The construction of the Shwebo Canal
has stopped this anuual migration from the canal ares, and all who
had abandoned their fields haye szince returned and settled down

[2
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vontentedly. Other families from the adjoining dry districts have
come in and occupted the new lands ~opened out, and a marked
increase 1n prospenity 18 evidenced in the many new villages
estabhshed in the improvement in the type of village houses and
in the construction and improvement of monasteries and travellers’
rest houses erected by the people. There has been a general n-
crease of trade throughout the district, thriving shops kave been
opened up in wayside places and everywhere there has been a
marked 1mprovement in the standard of living New roads have
been opened and a service of motor cars has been maugurated on
the only two metalled roads in the distnct.

The gemeral increase in population in the canal area between
the years 1909-10 and 1917-18 may be taken as about 4,000 house-
holds or roughly about 16,000 people; the figures for earher years
are not available but these would indicate a still larger increase,
as the great mflux of people occurred on the opemng of the canal
m 1906 to 1908. The rise m Jand value all round has also been
considerable. Excludmg waste lands, which have since been brought
under the plough, lands previously sown with wmter rice, now
the most valnable crop, sold at from Rs 17 to Rs. 21 per acre, while
they are now valued atrates varying from Rs. 25 per acre for fourth
class lands to an average of Rs. 55 per acre for first class soils.

The Mandelay Canal, which takes off the Madny'\ river, 32 miles
from Mandalay, was opened for irmgation in 1902, and 61,000
acres were secured in the year under review. The capital cost of
b7 lakhs of rupees has been considerably enhanced by the outlay
consequent upon a serious accident to the headworks which oceurred
in 1913, when an unprecedented flood, carrying huge masses of
uprooted trees and logs, destroyed the under-sluices and damaged
the head regulator. The four ongmnl nder-sluices, each 32 feet

ot .t r been replaced by
. , and with a clear
. gatein existence,

In the Mandalay Canal area the general variety of rice planted,
‘orought from lower Borns wnd velled “ npasem,” has mereased
both 1n size and q\mhty m the canal tract and isnow lceally known
28 * ngasein-g1i ' or thelarge * ngasein.” The mean sale value of
non-state land has increased from Rs. 37 per acre to Rs. 69 per acre,
and in the caso of state land from Rs. 8 to Rs. 35 per acre.

The Mon Canal, in the Minbu district, which was opened in
1M1, has involved up to date an outlay of 57 lakhs of rupees, and
it is lnhcxpx\tcd that, when fully developed, 68,000 acres will be
inigated from it. In the Mon Canal tract, since the canal was

.

The Mand:
Canal,

Tho Mon €
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opened in 1910-11, the population has increased from 12,329 houss-
holds to 16,433, which corresponds approximately to ahout 17,000
souls  The value of land m the Minbu district is higher than that
elsewhere. Before the Mon Canal was opened in 1910 the sale value
of non-state land varted from Rs. 25 to Rs, 50 peracre. According to

saleregistration m the local courts the value now ranges between

Rs 80and Rs 150 peracre. Themean incresse may betakenas

varying from Rs 35toRs, 130,

The quality of paddy grown on the Mon area before the construe-
tion of the canal was mferior to that now grown, and the former
total outturn of riceand miscellaneous dry cropsina good year has
been estimated at only Rs 8,27,000. The value of the erop grown
last season, as estimated by the Deputy Commissioner, was Rs.
28,66,000. Owing to lack of export facilities due to the war the
sale prices of paddy were below those ordmarily obtainmg 1n years
prior to the war.

On the annexation of Upper Burma in 18835, the numerous
indigenous 1rmgation canals and reservoirs were found to be 1r a
very bad state of repaw, owmg to the unsettled state of the
country, and attention was immediately directed to their ime
provement ; in almest all cases the head works have been re-
modelled and the canals regraded. Further improvement is
contemplated by the hinking up of certam of the systems and by
the checking of the present mdigenous, but wasteful, methods of
distribution.  Owmg to the care expended on these works smee
the annexation, the arca irigated by them has extended from
200,000 acres to deuble that amount.

The ramfall in Lower Burma is sufficient for the cultivation ot
rice, the staple crop of the country, without artificial irrigation,
but the periodical flocding, due to ~ spill water from the Iirawady,
of largre tracts of country in the delta snitable for the erop, neces-
sitated measures for their protection. The question began to
recerve atteation on the termmation of the second Burmese war,
and 1n 1861 certain small protective .embankments, constructed
by villagers, were taken over. By the end of 1888 the length of
these embankments had been increased to 300 miles, and a further
Ienoth of 50 miles was added in the following ten years, since
which time no moro work of this nature was undertaken until the
“year 1916-17, when work was commenced on the Yandoon Island
cmbaul.mcnt \vhxch is referred to in a later pnnr'mph The total

tected by such embank g small embank-
meuts on the Sxttan" river, now amouuts to 800,000 acres.

There are only two important navigation works in Burma, the
Pegu-Sittang Caral and the Twante Canal. The former, which

-
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connects the Pegu and Sittang rivers, was completed in 1878 ;
it is 38 miles long and consists partly of original creeks and partly
of new cuts joining up the existing channels. The cuts have been
given o bed width of 50 fect, and locks have been provided at both
ends of the eanal, 2 branch, 6 miles long, connects the main line
with the town of Pegu. The canal represents a total outlay of 80
lakhs of Tupees, and 1n the year under review 14 lakhs were recerved
from tolls ~ Work on the improved Twante Canal was commenced
in 1913 and completed in March 1917. The scheme provides for
the widenming and deepemng of the previously existing waterway,
compmsing the Twante Canal and the Kanaungto and Twante
Creeks, and the oxcavation of a chord cut to shorten the distance
from the Twante Creek to the Rangoon river. Tho canal as construct-
ed connects the western delta of the Irrawaddy with Rangoon ; the
channel bas a bed width of 300 feet and 2 depth of 6 feet (except
in the chord cut-where the bed width is reduced to 180 feet), and 1s
open to the free flow of the tides. Excluding arrears of mterest
the capital cost of the canal amounts to 53 lakhs of rupees and 1t 13
expected to return 73 per cent on this outlay, The net revenue
realized from tolls during 1917-18 amounted to 3 lakhs of rupees,
which compares favourably with the project forecast for the year.

The only mejor wngation work under constructionis the Ye-U works under
canal. This canal takes off from the Muniver at the same point as Sonstruction :
the Shwebo canal but on the opposite bank, and 1s designed to 12¢ Ye-UCanal.
irrigate about 110,000 acres. There has been some delaymn com-
pleting thus work, partly owing to the troublesome nature of the
drainage system and partly owing to tho depletion of the 1rri-
gation stafl during the war. The sites of all cross drainages have

the cost of construction. It is hoped that construction will be
sufficiently advanced to enable the greater part of the canal to be
opened for irngation during the ensuing cultivating season.  Serious
trouble has also been met with in frecing the headworks of the Ye-U
canal from mver sand. Traming works have greatly improved
conditions, but 1t will probably take some years before complete
success 1s attained.

A project for the embankment of the Yandoon Ysland, s trian- yvangoon ntand
gular area i the eastern delta of the Irrawaddy, was sanctioned embankment,
during the year 1916-17 and fair progress was made in tho year ’
under review. In the upper reach of the island the depth of flood
water held up Ly the embank is considerable, especially whera .
of lato yeats the Irranaddy has made increasing efiorts to break
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seross the island.  The soil met with in the upper sections of this
embankment is poot and the bank is hable to become saturated
with water and slip. Several breaches have already occurred
and, as it is absolutely essential to safeguard cultivators taking up
land within the protected area, 1t is intended to strengthen and
Taise the bank sections at considerable cost.” The area protected
by the embankments 1s being reserved for members of the Villags
Co-operative Credit Societies. These Societies have already made
great progress in Burma and it is desirable to mako every efort
to encourage them. The area protected by the Yandoon embank-
ment is roughly estimated at 93,000 acres, and the project may be
expected to pay from 23 to 25 per cent.

The largest project at present under consideration in Burma is
that for embanking the left bank of the Irrawaddy river in the upper
delta for 120 miles, from Tullokmaw to Yandoon. A prehminary
estimate, amounting to 62 lakhs of rupees, has been prepared, and
it is anticipated that over half a million geres of land will be pro-
tected, and that the pcheme will return 20 pbr cent. upon tho
capital cost. The war has, however, greatly depleted the irni-
gation staff in Burma and this project is being kept 1n abeyance for
the present until sufficient establishment is available to carry out the
large survey necessary. The final estimate for the Kinda project is
now ready and work will be taken up when funds permit, Deta;ﬂe'%

e FiaLdr Ao Fae e

Dauring the past 25 years the area irrigated by State works and
protected by State constructed embankments has more then
doubled, as is shown by the table below :—

vor || Yes o Eebwl | e
Acres, Acres, Acres. Acrea.
189192 .. Nil. } 196,331 416,369 612,700
190102 .. il 250,130 592,138 842,208
1509-10 . 203,076 313,852 845,671 1,164,5¢%
ll9l'7~18 . 263,856 373,603 778,268 1,415,527
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across the island. The soil met with in the upper sections of thiy
embankment is poor and the bank is liable to become saturated
with water and slip. Several breaches have already occurred
and, as it is absolutely essential to safeguard cultivators taking up
Iand within the protected area, it is intended to strengthen and
raise the bank sections at considerable cost.” The area protected .
by the embankments is being reserved for members of the Villago
Co-operative Credit Societies These Societies have already made
great progress in Burma and it is desirable to make every effort
N - * y the Yandoon embank-
and the project may be

The largest project at present under consideration in Burma is
that for embanking the left bank of the Irrawaddy river in the upper
delta for 120 miles, from Tullokmaw to Yandoon A preliminary
estimate, amounting to 62 lakhs of rupees, has been prepared, and
it is anticipated that over half a million acres of land will be pro-
tected, and that the scheme will return 20 pbr cent. upon the
capital cost. The war has, however, greatly depleted the irri-
gation staff in Burma and this project 1s being kept m abeyance for
the present until sufficient establishment is available to carry out the
large survey necessary. The final estimate for the Kinda project is
now ready and work will be taken up when funds permit, ~Detailed
surveys are still in progress for the Szlin Canals in Minbu ; the final
project will however take two or three years to get out. Hydraulic
dataare being collected with a view to improving the canalsystem
from the Yin, Yabe and Sadon streams in the Magwe dustrict.

During the past 25 years the area irrigated by State works and
protected by State constructed embankments has more than
doubled, as i3 shown by the table below :—

to | [ 2 mmtee |
Acres. Acres, Acres. Acres.

180192 ] N 196,331 416,360 | 612,700
1501-02 P 250,130 592,138 812,268
100910 . 205,076 | 313,852 | 645671 116450
191718 . 263,656 | 373,603 | 773,208 | 1,415,527
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"The following table shows the extensions of irrigated and pro- Progress antlcipated,
tected ares anhmpated when the principal works now under
construction and under consideration are completed :—

Acres.
Under Ye-U Canal . <. 110,000
construction.  { Yandoon Island embankment «o 93,000 ’
Remodelling Man Canal o . 7,000
Remodelling 8ahn Canal .
Remodelling Kinda Canal
Under Remodelling Mu Canal

Double banking Irrawaddy ..
Magwe system of Canals
Yamethin Canal .. .

Total ..

‘consideration, IExtenslou Shwebo Canal
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CHAPTER IX.
JBIHAR AND ORISSA.

TuerE are three irmgation works of considerable magnitude
Bihar and Onssa, namely, the Orissa and the Son systems of cax
and the Tribeni Canal. The two first mentioned aze parts of
great, but ill-fated, project of the East India Irmgation and Ca
Company already mentioned  The Onssa Canals form & somew]
complicated system, consisting of a sories of navigation can:
with irngation branches, radiatimg from the Mshanadi at Cutt:
down the 1slands of the delta of that nver, and a high level navy
tion canal, runmung m a north-easterly direction almost to
Salindi rrver at Bhadrak., The latter was ongmally mtended
provide through inland communication botween Cuttack a
Calcatta, but was never completed ; it nowserves the purposcs bo
of navigation and 1rrigation, but neither very successfully, as t
supply 15 poor and grading designed for navigatien does not s
ungation canals  The capital outlay on the system up to da
amounts to over 270 lakhs of rupees, 1t was opened for irigation
1866 and by Octob:r 1867 the Company was prepared to supp
water for over 130,000 acres, but up to 1876-77 1t did not uriga
more than 30,000 acres out of the 570,000 acres commanded, wlu
it was not ta]) 1902 that its revenne exceeded its working expense
It now irngates 280,000 acres senually, bringing m, with the hel
of navigation and other receipts, a gross revenue of over 5} lakt
of rupees. Thesc ¢canals not only provide the country with wate
for irrigation and open up communications, but serve also as floo
embankments. The added secunty and prosperity in the delt
is largely due to them, and though it has not becn found possibl
to show any direct profit to Government from their constructior
they are s very distinct asset to the province.

The Son Canals were onginally commenced, also by the Fas
India Irmtgation and Canal Company, as part of an ambitious projec
to provide navigabls canals running from Defiri-on-Son o Benare
and Monghyr with branches, also navigable, down the man water
sheds, The supply was, however, found to be quite ‘inadequats
for so extensive a scheme, and it v-as cut down to its present dimen
e1ons ; 1t now consists of three maimn canals from Debri-on-Sen t
Buxur, Arrah and Digha (near Patna), with numerous branches fo
ingation only. 269 lakhs of rupees have been oxpended upor
them up to date and the annual gross revenue from all source:
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amounts to about 19 lakhs and is gradually increasing ~ After de-
ducting working expenses the return on capital is about 4 percent,
and the accumulated arrears of interest arc now  being slowly but
steadily worked off. Prior to the opening of the canals the tract
traversed by them was cluefly a rabe growing area; o considerable
riee crop is now grown and some 470,000 acres of rice a.nd from
60,000 to 215,000 acres of r.b are irrigated annually.

The Tribeni Canal was commenced as & famine relief workin
~1897 for the purpose of bringing water from the Gandak to the rice
growing area north of the Sikrana nver in Champaran  To reach
thus area the dramnage of the outer rangs of hills had to ba crossed
for a distanco of 60 mules, and the difficulties mvolved were consi-
derably under-estimated, The cost of tho project was onginally
anticipated as 38lakhs of rupses ; the last revised estimate amounted
to double this sum The tract traversed lies 1 the Tara: and,
owing to the unhealthy nature of the country, progress was slow
and irrig:mon did not commence till 1911, while one distnibutary
is gtill mcomplete The area nngated annually is now usnally
between 50,000 and €0,000 acres, and has in one year nsen to 76,000 ;
when fully developed the canal is hlke]y to imipate about 90,000
acres out of & commanded area of 271,000, but an extension 15 pos-
sible which may improve the financial prospects of the work to some
extent, though 1t 15 never hkely to pay more than two per cent.
The tract is hable to very heavy bursts of rainfall, though usually
local 1n extent; m 1915 a most esceptional extended burst of
heavy rain occurred and did considerable damage, breacling the
canal m no less than 67 placcs  The masonry works, with two

‘The Tribent Can:

The area imigated from Covernment canals has more th:m Scope for furiher
doubled in_the last tlurty years, the figures at mtervals of ten years extensions.

bring as follows :—

Acres.
1867-68 .. . - .- . 9,836
187778 .. . . . . 312,285
1587-83 .. . . .. . 424,886
1897.08 .. . . -
1907.08 .. . . . . 004,074
101318 .. . . .- . 861,020

The drop in the Jast period is due to fuctuation m the rabi area on
the Son Canal ; 1n 1917-15 only 68,104 acres were imngated owing to
good ramn for sowing, » tule 1n 1007-08 the ara was 213,466 acres,
a figure only exceeded i the famine  year 1806-07. Except for
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eeasonsl fluctoations of this sort there is not much extension of
irrigation to Jook forward to on existing canels, beyond the arca
noted above ngainst the Tribeni Conal, There are honever certain
possibilittes, the investigation of which has been checked by the
depletion of establishment owing to the war. The preliminary
reconnaissances for reservoirs for the Son Canal have shown that
the K&! and s tnbutaries provide onc or more fair storage
sites, and that it may be feasible to supplement the October supply
by tlus means suffictently to allow of some extension of the cansl
system, but no detals of cost are yet available. Suniarly it can
be sard that the ares irrigated now by range I of the High Level
Canal 1n Onssa could be better served from s wewr higher up the
siver and that as much ares sgain could be obtamed therefrom on
land now uncommanded, but in this casa alvo figures of cost ara o5
yet unavailable Further investigation of the projeet prepared
for the irrigation of part of south Monghyr from the Xl river has
proved that the original proposals involved too ligh an expends-
ture; o rather less ambitious scheme may perhaps be possible at a
reasonable cost, and this question has now to be mvestigated  There
appeara to be some possthility of armgation from storage reser-
vours in the Government estates in Singhbbum and the matter 18
being investigated by the local stall.

Though there is not at presont ony preat prospect of extend-
ing the irmgated area, the crop experiments pomt to the possiblity
of further mcome from enhanced water rates, though any enhance-
ment has to bovery gmdual especmﬂy in 0ns=a In most parts of
the - e e

On the Tnbem Canal Whem tho rate is as yet only Rs 2, fhe proﬁt
{rom

Rs. .
was . .

less.

the regular long | fease system fias been estabhshe&lt will probably
be possible to enhance the rates fairly soon after its mtroduction,
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reasonal fluctuations of this sort there is not much extension of
irrigation to Jook forward to on exsting cansls, beyond the area
noted nbove against the Tribeni Canal. There are bowever certain
possibilities, the investigation of which has been checked by the
depletion of cstablishment owmg to the war. The preliminary
reconnmissances for reservoirs for the Son Canal have shown that
tho K& and 1ts tnbutaries provide one or more fair storage
sites, and that 1t may be feasible to supplement the October supply
by this means sufficiently to allow of some extension of the canal
system, but no detmls of cost are yet avatlable. Smularly it can
be sard that the ares irrigated now by range IIT of the High Level
Canal in Orissa could be better served from a weir higher up the
river and that as much ares sgain could bo obtained therefrom on
land now uncomwanded, but in this caso also figures of cost are 93
yet unavarable. Further inveshigation of the project prepared
for the irrigation of part of sonth Monghyr from the Kml niver has
proved that the original proposals involved too Iugh an expend:
ture; o ratherless nmbitious scheme may perhaps be possible at
reasonable cost, and th’

appears to be some

voirs ip the Governme

being investigated by the local staﬂ

Though there is not at presont any great prospect of extend-
ing the imrigated area, the crop exy "pomt to the possibnlity
of further income from enhanced water rates, though any enhance-
roent has to bo very gradunl, especialiy m Onsea, , In most parts of
the provinece itrigation brings the rice grower an extra gross profit of
from Rs. 10 to Re. 11 per acre according to departmental expen-
ments, while the rate for water varies from Rs 2 to Rs, 3-6:0 only.
On the Tribern Canal where the rate is a3 yet un)y Fs 2 the pmﬁt
from ¢
Rs.
was ' .
fesa.
the regular long Yease system has been established 1t will probably
e possible to enhance the rates fairly soon after its introduction,
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CHAPTER X.
CENTRAL PROVINCES. -

- THE introduction of Government irngation works into the Cen-
tral Provinces is of very recent date. Dumng the years from 1871
to 1896 there was pever a failure of the monsoon , on the contrary,
& long wet cycle, within that period, caused senous injury to the
crops in many parts of the province, It 1s not surprising, therefore,
that the succeeding dry cycle, from 1897-1907 caused much be-
wilderment and found the cultivators unprepared; indeed 1n 1901-
03, when the Imgation Commission sat, they found that, in 2
normal year, only 74 per cent. of the area under crops was irngated
from private tanks, wells or by means of field embankments, and
that in a dry year this percentage fell to 1}, Consequently 1t hap-
pened that during the famine of 1899-1900 from 14 to 22 par cent
of the population of the province was in receipt of reltef, 168 lakhs
of rupees heing spent m gratuitous relief and 269 lakhs on famine
wotks The necessity for State-controlled irmgation works for the
protection of the province was hence apparent, and a considerable
amount of work has since heen undertakon to meet tlus need.

Three productive works are now m course of construction and,
although none of them are yet complete, they have all been opened
for wngation The largest is the Mahanadi Canal, which has its
off-take on the Mahanad: miver fifty-two mules south of Raipur,
the supply being supplemented by mcans of a storage reservoir
of 8230 million cubie feet capacity upon one of the tributaries of
the nver ot Maramsilh  The canal, which 1s estimated to cost 116
Jakhs of rupees, is designed to irrigate 400,000 acres, and the rate at
\v}u’ch this mgation1s developing is most hopeful ; 1n the year under
TOVIAw AR AN anmag 4anTe modoe AL —eeal 1 smnm awler $ha thied wegr

. lem.

e,

Tes

per nunum and 1s estimated to cost 48 lakns of rupees. iue canal
1s fortunately situated, as not only is there a catchment area of
2,600 square miles above the site of the head, but a reservoir cg
b70 million cubic feet capacity has been provided on the Sarathi
nala to stabilize the supply. 1t was opened for irrigation in 1916,
and 1,472 acres were immigated mn the year under review, The .lbln]
productive work 1s the Asola Mendha tank in the C‘hnndn dxs.tn.ct, a
comparatively kmall work costing 18 lakhs and designed to irrigata
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60,000 acres.  The last mentioned tank is situated in a jungle area,
where there is a good deal of forast to be cleared and where the
population is limited. As might be expected in such circumstances
development isslow butis nevertheless surely taking place, and gra-
dually the forest is disappearing to make way for sugar cane and rrce.

Still greater progress has been made in the construction of pro-
tective works, and new systems have come into'operation in almost
every year smee 1904, The Khola tank was the first to be opencd, in
1904-05, and by 1916-17, 21 such projects were actually doing
irrigation, of which 15 had been completed at an aggregate cost of
67 lakhs of rupees. Of these the Ramtek tank m the Nagpur
dustrict, which was complated in 1913-14, is by far the largest;
it has mvolved & capital outlay of 29 Iakhs of rupees, provides storage
for over 4,000 million cubic feet of water, and is desygned to irrigate

48,000 acres It 13 struggling under two difficulties at present;

owing probably to the configuration of the hill ranges, the catch-
ment receives less rumfall than the surrounding country, and hence
the reservorr does not fill well, whila the soil, which consists of black
cotton soil, underlan by a water-tight subsoil, does not lend itself
readily to irmgation. The latter difficulty is, however, being gra-
dually overcome, and it will probably be possible to enlarge the
catchment, should the development of irmgation warrant such a
course, In addition to these works, nine further schemes, estimated
to cost 153 lakhs of rupees, are under construction These melude
the Tandula Canal, & project of covsiderable magnitude, to cost a
crore of rupees, which will irrigate a tract west of,and adjacent to,
that commanded by the Mahanadi Canal The storage reservoir
consists of two large lakes, formed by massive earthen embanlments
counected by means of a cutting, which will impound 9,000 million
cubic feet of water, and it is anticipated that nearly 200,000 acres
will be irrigated. The system will probably be completed in 1920.
Seventeen minor irrigation works, estimated to cost 25 lakhs of
Tupess. are also n course of construction in the Central Provinces.

The only large project under investigation at the end of the year
under review was the Kharung tank scheme, of which the survey had
just been completed. It is proposed to irrigate about 80,000 acres
from this tank and thus to place the Bilaspur district, which at
present possesses only four small tanks, in a better position to meet
yoars of scarcity. A scheme for a right and left bank cansl, with
discharges aggregating over 3,000 cusecs, from the Hasdeo river,
one of the finest mivers in the province, is also under mvestigation.
1t will, if constructed, be the largest scheme yet attempted in the
Central Provinces and, the river having a flood discharge of some
640,000 cusecs, there is ample scope for the expansion of sugar cane,
cotton, orchards and otber choice crops, whils rice will also be

N
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.

irrigated, & total ares of 360,000 acres of irrigation being antici-
pated. A geologist hasTecently examined the site for the masonry
dam at the off-take of the two canals, and botingsto show the de-
tailed character of the rock are in progress. The scheme has al-
ready been worked ont 1n sufficient detal to show that 1t isfeasible,
and the prelminary project 1s now being modified and re-cast.
The surveys of several smaller schemes were also 1n progress durmng
the year under review.

The table below shows the estimated areas to be irrigated by
the principal projects which have been completed, are under con-
struction, or under consideration in the Central Provinces

Ares tnaeres to
Stage of work Name of work. be Iragated by

complete project

Recently completed . .

Under constroction " . |41 Chorkhamara .,

{8) Bahoribanda .,
.

Tatimates sanctioned .

() Ramtek Reservolr -
(2) Xhalrban
{3) Chandpur N
(4) Asoly Mendba .
Usder consideration - }

Progress anticlpated,



CHAPTER XL
NORTH-WEST FRONTIER PROVINCE.

State irrigation commenced 1n this province with the opening
of the Lower Swat Canal, which has its bead regulator on theleft
bank of the River Swat close to the Border and abont two miles abova
the Abazai Fort. The leading 1dea in1ts construction was the paci-
fication and settlement of the Border, and it was commenced at the
end of 1876 as a famne protective work, as it was pot believed
that 1t would prove finanaally productive, It was completed in
1885, the work of construction having been delayed by the Afghan
War, but has since that time been somewhat further extended.
The canal now irrigates over 150,000 acres, returning about 11 per
cent. on a caprtal outlay of 43 lakhs of rupees, and has thus become a
financial success as well as falfilling the onginal political expectations.

Resulfs obtalned The mtroduction of irrigation by the Lower Swat Canal hss
from the changed completely the character of the tract served. Before th
advent of the canal it was uninhabited and practically uninhabit-
able, covered with thom bushes and not atree to be seen. It s
now, and was even 1n 1894, when the completion report was written,
dotted throughout with villages occupied by a law-abiding and
contented peasantry, and the wilderness of thorn has given place
toa vast sheed of cultivation, while avenues of trees have sprung
up along the roads as well as along the canal and its distubuting
channels The state of the tract is in every way a vast contrast
to what it was when the surveys for the canal were in progress, at
which time no officer was allowed to leave cantonments without
humself being atmed and being attended by an armed escort.

The Kabul River Canal, with its head on the right bank of the
Kabul river, a short distance abovs Michni Fort, was constructed
originally as & District Board work in 1891 To 1899, an sdditional
branch was built to command the area between the canal and the
Cherat range of hills, and in the year under review the remodelling
of the canal abovo the off-take of this branch was carried ont. Thae
wooden aqueducts provided in the original work are being replaced
by masonry structures and the question of providing further drainaga
crossings is also receiving attention. The canal irrigates nearly
50,000 acres, snd gives a return of § per cent. on a capital outlay
of 12 lakhs of rupees.

The Paharpur Canal,  The Paharpur Canal is of the inundation type and takes out
of the Yndus river below Bilot Fort, terminating two miles gorth of
64

The Lower Swat
anal,

construction of the
Lower Swat Canal,

The Kabul River
Canal,
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Dehra Ismail Ehan. The canal was opened in 1907 and commands
a narrow strip of land, about five nules wide, between itself and the
river, The working of the system is prejudiced by two factors,
the insecurity of the water-supply (the Bilot creel, from which this
supply is drawn, being extremely lable to silt) and the excessiva
crosg drainage which has not only prevented the development of
irtigation but which periodically breaches the canal itself Conse-
oo o i ’ ™ * be granted and
10,000 acres ; by
kely to be in &
v T e e

Tevenue.,

The Upper Swat Cansl was declared completed at the end of the The Upper Swat
year under review. This canal derivesits supply from the Swat ©*2%h
Riverat Amandara between the Malakand Fort and Chakdara, and
the water is conveyed by means of a tunnel, two mules long, through
the Malakand Hill to the commanded area in the south. The
scheme is especielly interesting 1n1ts political aspect as offering
the inhabitants of these frontier tracts aninducement to settle
down to peaceful and prosperous methods of hving The capital
cost of the canal is estumated at 206 lakhs of rupees, and 1t 13
anticipated that 277,000 acres will eventually be wngated;
irngation commenced in 1914 and 1s progressing satisfactonly,
7,500 acres being secured in thefirst year, 75,000 1n the second,
96,000 1n the third and 120,800 acres 1n the year under review.
The Abazai Weir 1s & portion of this project, having been built below
the head of the Lower Swat Canal to safeguard the cold weather
Bupply to the district canals. Work upon it wes interrupted for
a time in 1915 owing to thedisturbed state of the Border, but it was
re-started in 1916 and is now .complete except for the provision of
Stoney gates, which are awaited from England. Pending their
arrival suitable temporary arrangements have been made to ensura
the supply. -
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are coming in large numbers to try to secure holdings and tenancies
on the canal, and the adjoining tribes come in as labourers at the

time of harvest. .
;:;‘::f":n“;?g::“ The following tableshows the progress madein irrigated ereain
837+88, the North-West Frontier Province since 1857-88 —
Lower Kabul Upper
Ewat, niver. Pabarpur. Snat, Total.
!
1897—88 96,656 . . .- ] 00,086
180793 138,657 . s . 138,537
1907—08 149,331 15,354 . 202,317
1917—18 168,448 24,966 120,811 361,902

The total area ultimately anticipated is 501,000 acres.
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CHAPTER XIL
BALUCHISTAN.

Brate irrigation was introduced into Baluchistan in thelate he kyysnd)
tighties, when the Khushdil Khan reservoirscheme and the Shebo reservolr,

Canal were opened, and thero ore now four works in operation.
The Khushdil Khan project was opened in 1889; the reservoiris
formed by an earthen dam across the Timrak Nullah, about thres
guarters of 2 milelong, which was bmlt originally with a maximum
height of 60 feet. The supply obtanable from the nullab being
small, the project provided for diverting water into it from the Bar-
shore torrents by means of a boulder embankment across the latter
and & feeder cut between the two streams In 1904, a second feeder
was constructed from the Tor Murgha torrent nto the reservorr,
and in 1915 the dam was raised seven feet, thereby doubling the™
capacity, and a feeder channel was built 50 as to enable surplus
water to be passed into the Shebo Capal when available m the
reservoir. The maximum zres irrigated from the canal 13 6,600
ncres, the average to date bemng 3,600.

The Shebo Canal system consists of four tanks, with a feeder The Shebo Ca

channel from the Kakar Lora and a distnbutary system. These
tanks are peculiar in that they are not natural depressions, but ara
formed upon the surface of the land by enclosing theares with
embankments ; the smallest is of 23 million cubic feet capacity,
and thoe largest 55 mullon. Thesystem irngates 2 maximum aren
of 3,000 acres and on average of 2,000.

The Nar Nullak project was planned with the primary object T
of improving ™ -t - Y fear ottt a0 Y0 R
immediate n
in a narrow heh
of the outlet -
ation. The Nar Nuuau niseu nug » catenment trea 01 onjy six squaro
miles, and the supply for the reservor is principally obtained

$hennnl fandare fenm tha adicrsnt Quin Tarar nnd Tlanng Nallas

never fills; the canal came into operation in 1913 and the only
portion of the system for which water has 80 far beenavailable i3
the channel which supplies the Cantonments, thematimum area
irrigated being 630 acres, Designs are under preparation for the
o1

e Nar Nuffa!

eszevolr,



The Narl Canal,

New works
proposed,

68

cnlargement of the feeder channelsso a3 to enable the entire floods
of the nullahs to boe token into the reservoiryand the possibility of
diverting water from other catchments is also under consideration.

The Nari Canal was completed in 1888, the river supplies being
diverted into the canal by means of boulder weirs erected by thelocal
labour after every flood, In 1913 work Wwas commenced ona per-
manent weir with steel shutters,at an estimated cost of nearly two
lakhs of rupees, but pletion has been retarded by the fro-
quency of the floods. The Nari is the largest stream in Baluchistan
and has o perennial supply of water ; it isanticipated that improved
results will be obtained on the canal when the new weir comes into
operation,

A project has been prepared for the construction of an earth
embankment in the Surkheb valley, with a maximum height of
105 feet and & length of half amile, 4,000 acres will be irrigated
annuslly from the distributaries, which, to economize the small
supply available, will belined with concrete. Owing to the finan-
cial stringency, work on the scheme has been suspended for the
present. A scheme has also been drawn up for theimprovement
of the Nari Canal, involving the construction of two new branches
to replace the existing system of zamindari channels,
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Statements showing the Financial Results
of Irrigation Works for and up
to the end of 1917-18,
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STATEMENT
Qryroat Foraxcus sfviss to xxp or 1917-13
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Y 2 5
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s % g 55 £ 5
H £ 53 g S
=5 | 4 £ 22 28 e
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Brought forward . [3,849 8,268 | 8,72,37,856 | 3,07,80,011 [ 19,83,90,414 | 11,80,17,867

IRRIGATION—conide

Boxsay (Stew).

Desert Canl o . . - | o687 a9 27,2187 - 25,090,333 2224157
Upharwah . . . -~ 116 5 7,38,830 v 21,69,308 7,84,830
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FasatCanal o .« 1 215] e9| asesonn 65,284 . 19,382,855
Naulakhi Canal . - . o] . . 5,125 2,618 . 7768
pukiow Barrageworks  » o | . | . —284 —4t - —328
. N i

Total 8md . [2147 | 743 | 2787702 | 1117533 | 1,80,29,398 | 2.89,89,5061

2

+1.69,116,853
Carfed over . | 5,806) 5,011 | 11,51,14,879 | 3,18,92,64% ] 21,64,19,810} 14,70,07,428
-




NO. I—contd.

FINANCIAL PESULTS OF THE YEaz 1917-18.

- = sety
7 g 3 2%y
H 3 Bk
i 2 & | s
3 : g3 | 8358
2 £ g} Fzgs 3
& g ¢ ERE 3
g @ g 23 | w23 - 3
ET i £ 25| 5822 g 4 5
wh 3 i3 £z £252 E 2 -
£ 55 2 £ | £4%% 2 z H
&H 2 “ &° | Eecs “ Z <
8 9 10 1 12 13 N %
Rs Re Rs  |Per omnt) Ts R Tis Acres.
1,1522,607 | 28429054 [ so7oes3 | .. 23,30,007 |  66,53,006 R3¢0 | 2179873
apagsz | n10872| 3semo| a2 91328 | 2,405 - 197,538
200,857 64| 1m23 | 17 40 28,674 | 110,509 - 85,734
614,40 154,657 4,59,752 13-81 52,203 377,549 e 276,250
63,501 85,007 -—1,793 . 47,901 - 42,734 60,37
ount| oS | ssemz| see| 23503 13 .- 225,132
a7 | s1%em 33| nmen 10,492 - 232,033
10178 102458 s 59431 .- e | 110
12243 | 1ze0m » 629%0 05417 76333
. - .- . 178 - 178 .
- - . . —t0 “ —15 -
LX)
3N ngT A{AIRIT] 1870718 | 6 934102 44| ¢332 LreLeny
Lea16071 235003 [ 101,22300 . 933333 3412377
¢FND




: STATEMERT

Grsrran FEARCIAL PTSOOTE Y0 XD of TOUT-IS, ji
Hiteare s % 3 3 g
extrapon i " & 2
2 5 =
by = 2
Name of works. (] E) g g &
s ] c 2
P i
R I 3 it
By 3 3 z, z EE
£l 2| o2 EE s 3
£E) F 3z s 2% 3:
2213 &s &2 £% g
. i T f s 4 5 °
Sl (| T R A S R T
Beought formand . {5968 19,011 {11,61,14,819 | 318,92,549 [21,61,19.810 14,70.07,428
Townay
(DEccxs AS0 Gosater )
Trsthre Coonl meinding Khan § o1 61} 183387 200701 .- 22,168,674
ot C;
Tawer m\\m River Worka . { . 4t oams| 491308 - 2.004014
RedwaTuser Works . . .| 2¢{ | 1034500 ( 1036380 . 20,7051
Pravara Tuyer Works, kb Canal{ 23 { do] amso| o222 . 1294103
Mgty Caal secluding Matoby | 83| 81| 7015408 [ 3925402 e 1,18,40.900
Bownsok « .+ o] 4] 2] waoms] s - 20,10,528
Kebhoa Camsl « o & o 941450 ] 801310 . 15,435,761
Tots! Descan kod Gujarat . | 3o7{ 212 | Lasoroe | osareno - 228.35,640
- 947,630
Total Bombay . {2424 | 35 { 42265082 LONLOGR | 50,2230 | §,18.23,210
Broan 474,163,223
MinspurCanst . . .1 7ol zss siater2 ) 1355580 - LA
TotslBengal .| 0| 23] 8497,672) 13575840 - 2,20.33.521
Usireo Provicurs. —135{15.249
GangesCanal . . . . INSIATL - 3043154 § 3188TH
Lower Ganges Canal o o, | 652 [3124) 4,36,02,607 . 83,28,821 § 41692537
AgaComal . . o L] t00| o0z ve278750 v 657,403 | 12276750
TosternJumeaCanal . .| um | 708 ] 523045 . 303,00,607 | p230Ts
DaaCwals .« . . Lo |oss] 1a0040 .- 434358 ] 1309402
BuymorConate . L, , L} ., 78 3,42,004 « 5,08,431 342,068
GorsiCanal * . ., 1 ] a0 aose 71709 - 87738
-
Total Umted Provnces {1959 | A31L | 1000.27.885 IO} 10,02,76,/44 | 100999
+10,(02,03,133 .
Cattied oyor 7,802 (11,7921 23.79,31,518 ) 5.49.87.737 1 31,65,08.654 | 99,20,19.255




NO. T—contd.

s

FINANCIAL RESGLTS OP THE YEAR 1917 18

- -g Iy °83
3 = S 5E Iy
_'3’ - RE53
H =35
5 ] g | BE5z
- -
] b ¢ g =g 2% 3
£ 8 ] 3 sedt %
£3 3 2 %3 | 2gif & S
3 wd 3 £x| sz22 3 2 E
S £E H £% | 8558 4 g £
15 b o 13 £.3¢e s g
£3 ] - % | 2:32 ) 3 H
&2 28 z &8 | E5EF b 2 £
8 10 n 12 13 11 15
e T Rs [Ver ceat Ts &)
1,46,16,97¢ [ 42,57,603 [ 1,03,50,371 37,716,199 933,365
WAL 46,010 —-12,8% 43099 .- 65,954 18,008
16,535 0,827 5728 | 122 15,463 . 9,710 3814
27362 18,764 8503 | 083 33,749 - 25,151 438
1,803 2,642 —s39 . 12240 - 13,079 sn
420351 | 187000 [ 2300630 30| 264515 . 25352 13,953
1,00,605 17.318 50319 | 667 42,653 46,656 . 2334
51071 17,518 43| 365 s1013 3440 - 3ot
Tt umae
209,307 | 363507 [ 272 442737 41,588
32,140
000667~  TAS23L
ssnem | 1743658 | 2043315 405 | 137802
+6613%
218,80 oESL| 1| 2sa63 . 100,979 -
2,18,800 1,27.185 91854 | 108 2,584,533 - I yoeam .-
—1,94,979
513,325 | 1347033 | 4065202 | 13| 127387 | evtoms - 1213755
3068210 | 10,95,700 | 2029433 ) 830 1345478 123907 - 070,453
BOLeSS | 3ee10 | seacer) 463] sonea|  1ioese . Pt
1081,233 350,738 1310920 | 25 08 1.69.507 11,40.613 . 323188
140671 o018 s8] 610 47053 32,007 . FIETY
0303 3L1% nss 10877 B . 30
losg (IS o2 o012 *n103 - S FESE
LeamT | 3k en | saevtz | mer| samiees| preaan !t SRIB ssiie
+ LTI l
23R R et b19s 1z asy . TTSLATT 11 3NIA M P o asat " 3ravey




b
STATEMEXT

Grvenan FIGASULL RECLTS TO END 0% 1917 18,

Wileoys 1n % s H z
oprration. 3 = = =
— % H K] g2
P I 2%
3 E| 3 £ £ £3
Fame of works, Ef ‘ 3. g E
] H 2% El 3 i
EXR ] 23 kd S +
il 2 s Z H
213 & £ s 3
2l 8 23 52 HE 23
25| & Es g% 58 Z3
1 2 1 s s 7
— |
Miles. s Rs. T Ta
Proaght forward ., {7,500 25739,31,518 | 5,AD,87,137 | 31,66.96,634) 29,2029,255
IRRIGATION—contd.
Prvias
Western Jumna Canal meludiog | 994 [ 1,735 | 11602 500 - 542,20,460 | 1,76.92,520
Sivsg Branc
Upper Ban Dogh Canal 3% [ 1577 | 2183283 . 48500979 { 218,32,283
ErbndCanat . . . .| 318 )1em] 25631380 - 192,427,131 | 2,56,31,330
Yover Chensb Cansl . . « | 427 02229 ) 3,25,18,571 .- 13.85,42,183 | 3,25,18,571
TpperSutlej Canal .« .| 88| 305] 19a73m8 - 3143450 | 18,1732
SudhnaiCanal . . . . %3} 2521 1332827 .- 63,19,562 13,832,227
LowerThetumCanal « . . | 195) o7 | 162,950 - 20056879 | 162,251
IndusCamal o -. . b 4450 s08| 2o80733| 76192 - 57,45,682
Upper Chensh Canal o . | 212 |13 | 3,57,15,608 | 61,4779 - 4,19,17,335
Tpper ThelamCanal ., . | 128 &85 | 4,5037.813 | 1,03,28.608 - 5,53,64,421
Lower BanDoabCanal .+ .1 1maiies ] sassimssl 250005 - 2,60,22,520
Totel Ponysh . V2850 (11,805 | 12,33,00,161 | 2,07,90256 | 20,11,64,653 |31,40,99,430
SAEAE I SR SN it Mol
NORTI-WY 5T FRONIIER Proviace, +21,103,70,311
LowerSwatluverCanal . L} 23] 187] 4azom ¥ 529390271 22,0000
EabalRiverCamat . . .} 69] 17] 1211607 . 933,817  12,11,607
Paharpur Canal < ol 2] 1) esomel  sass2 “ 1£,67.561

Upper BwatBiverCanal . .| 16| 312 | 0848014 | 4280517 601

| — ]
"Pota] North-West Frontier Province' 200 | 531 2,72,77,561 48,21,329 62,290,744 | 8,21,01,8%

. 2,51,

+14,02,415

Corvied over . 110,903 {17,219 548,85,14,243 | 8,06, 09,352 }61,40,01,081




NO. T—contd.

- TIUANCIAL RE9ULTS OF TUE YEAR 191T-18,
= < o R
] g ET38
;= 2 ol
g 2 2 E3ES
2 g g | gzze
e H 8 =53
= Eo 2% | *BEE
2 5] g 82 | «8E% 3
- 5 H g | =228 & ;)
g_ o 2 P2 | =2tEg 1 4 3
E £E 5 £% | BLsE 2 H E
s ol 2 £ Eom B K3
84 5% 2 £y | £22% 3 3 g
S B = a2 | Bees B z 5
s [} 10 1 12 1B n 15
. -
Rs. s Rs Per cent! R s Ra Acres
27382844 78,69,760 ) 1,95,12,884 . 7781437 | 1,30.18,220 12,84,773 6,358,728
3300058 | 1370048 | 1043012 | 10908 | 58634 | 1356768 . 725,323
49,42,130 13.34,133 36,07.997 16+52 7,32 708 28,75,291 . L141.621
3105010 | 1264402 | 2180527 | 81|  Bararr [ 133n100 - 231,501
22283178 | 2460511 | ,29,02.608 { 3037 | 109950 | 1170304 . 2,277,105
150,238 332314 367,020 | 20 24 59,650  3,08,270 - 437857
701626 | 1087970 | 542806 | 4075 44923 49705 - g4z
W42 9,15765 | 33,13,394 | 21 65 B41316 [ 29,03,518 .. 65418
440,69 200,182 42 508 342 1,00,757 . 882181 - rogon3
enas0cs | 1086612 1259436 | 3521 1200612 BT84 .- 382,015
6373 | BIn05 | —280%02| .. 15,13,663 .- 19,0065 131008
wasr| oMt | 4o 32| 1sLe0s . LYY Ry,
2790340 [ 0077 | meomatz] aes [ sz | Snoosio | 188501 towan
« +19%15,030
eatoos | 1asers| 42430 | 1078 ezer|  3anms . 168,418
153320 94,815 20473 T 46 40,202 50,213 .
53,582 £1,233 ~—25473 . A48 - 8919
81403 LRSI -850 . 605470 - €99 %0
sescol | Taoo]|  sancel| 102] walesy |  dennerl T
. —3.8%, 0es
seq 2004 | 1S 467357 .. ' 18157408 ’! 685,21 { My




Ki4

© STATEMENT

GEvzRAL TIvaYoIAL RESULTS TO EYD OF 101519,
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STATEMENT
QexErat FIANCIAL RESCITS T0 I5D oF 1917418
Moy n H b ¢ g
aperatin g o led
. > g 2 <
Name of works 3 Z £ 'E‘ &
ki
a 4 =E - <5
2 £ 5 J
gzl s 33 K § EE
£1 % &3 < 5
] El gr ¥ E 5
gE] & it 3 £ 5
2 2 & § £ X3 &
1 ‘s os 4 7
o
e e Re s, Rs Rs
Brought Yorward 11, 900133 ,829 157,73,08,271 §14,99,71,185 161,80,90,835 ‘7‘2,7‘.‘,77,4'76
VAVIGATION
DEsGaL.
Tidal Canal . . . 29 I 20,14,318 37,47,656 . €3,61,974
Total Bengal s .| seasas | savess . 3,81,97¢
Brosa, -
Twante Caanl . -~ . 20 .. 58,20.713 1.18,08t - 65,3%,779
Total Burma 20 .. BR,20,715 7,18,06% . 65,33,779
“Total Productive Namgation Works 5 - £4,35,033 1,22,00,753
Grasp Torar TropreTrve Wozres [11,951 133,829 58,67,41,301 115,44,36,905 IBI,S0.0U,ﬂﬂs 74,01,78,209
|~ +a167
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FiyANCIAL RESULTS OF THE TEAR 191718,

+2,03.52.030
1

F] % 3 423,

5 £ E oy Ep%g l

- 2 S Seh

3 EEfs

2 ] g% | §Zg

2 [ FEE R

) £ g 5 N Rt 3
- o8 | usid - S

£g 3 £ £5 1 $Es3 5 H g

23 e £ [ E 2 H

£ 5 2 ie z 3 g

&4 g4 £ g8 | 5882 % = <
s ) 10 u 12 13 in 15
R Re Ra.  [Percest| Ro. Rs Ra Acres.

7,01,85,65¢ 12,16,61,678 | 4,8513,008 | $ 40 { 191,365,636 | 3.49,68,320 | 54,91,003 | 15,843,520

0,185 53,418 5709 | o022 83,680 . 82,850 .
59,155 53,418 5700 | 022 88,580 . 2,850 .

2,87.600 88450 ) 29940 | Su|  zi0e3 93,558 - .

357,010 B340 | 299100 Sl 20632 8,358 - .-

440795 ) Lasss | sousc0] 3er ) zeem 59558 LY

+5.673
5.0002,379 | 21760,572 | 4,59,18,507 | 833 [ 19133877 | 34050878 ! 5573913 | 1581382

EWD
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TROTECTIVE IRRI

Financial results of Protective Irrigation Tork

’ Gextnat Frsascrac pescis 10 250 o 191715, ©
Mdeageon % < ¢ s "
operit! =) » = g
Nawe of worka g 3 d g i3
<o fg 1 EY R | z s
cE) E % £E £g =2
250 E EE ¥ £z L
1 2 4 5
IRFIGATION. acn | Mtes Rs s Re Re
Mavmis
Roshlyasystem . ., | 80| 151 boosasz| 2004863 . 50,30,396
Blovanss Profect 3 o . L mamen 21,085 . 253,812
opad Project - . . . 19,23,203 233,941 v 22,567,147
Yeulatapuram Tank - . 3,79.202 71,315 . 4,50,517
Tomat Miomss . . .| 80| 161] 76,20,965 | 9384407 R 1,10,21,372 |
Boxsar,

Ducsan and Gujarat, -
PaasarConals. o, .| 33| 1| msmee| e 88,43,6%9
ChonkapurTank  « . ol e rsses . 2672342
GodavanCsnls ., .} 10| &7 no0s000e | 2007850 . 1,20,58,453
Nira Canssneludiog Shetphol Tavk] 107 | 139 | 65,2785 |  2047,88 - 87,1541
Mhaswsd Tank . . . €8 43 £0,96,018 23,40,838 - 44,368,854
Golol Condl MstSection . .} o | . | 43%608) saseol .. 033236
MaodewTonk « . . L[ o | . ] 3moB] susm v .| samoer
Budhibal Tonk o - . . e 5,00,57S 2,17,531 .. 21,132
XKma Right Bank Canal. . . - 1,27,32,056 12,858,585 .. 1,20,00,821

Torst Doxmay . . . 323 292 [ 4,21,30,083 | L,08,30,618 v 5,27,83,711
Carried over - 418 413 { 4,97,60,023 | 14041055 - 6,38,10,0%3
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GATION WORKS.

i1 India for, and up to the end of, 1917-18.
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TINANUAL BESULTS OF THE YEAR 1917-18

H f R
2 4 e = 2g
3 Y 2 352
3 H & |gzs
= s . e | SEER )
E) £3 g o | o528 2
g ‘g H sE | 29E2 4 3
153 ] g &3 23 Es & N E
ik £% £ 5% | 152 g H H
i3 33 H ge | 22323 5 3 g
G 2 gs 2 &7 Beca P 3 -
) ? 10 u 12 13 14 15
Re. R Re Ter T Rs Re Actes, ¢
eent.
193,428 07| 1330 | 264 L2476 . 23,128 43,738
. .- - . 6950 - €09 .
- . . . 60,400 €0,469 -
. . . 12379 12,379 -
103,491 ot 133w | 1| zaem 13| 480
—~1,07.943
29912 —13.414 241150 . 256,573 363,
EIRLTY RS TEZEY (N 1191 . 80,761 3433
1,48,910 g0y | 00|  sanm - 2,61,487 22353
1334 | 2813 ] €3)  azen L - 36431
15,832 107 0,653 - FIAE 603t
. . - L 13003 . e -
. - . . 10,450 - 140 .
. . - . 108 .- 18 -
- .- .- - ' e - e -
0| a0l Vsl 13,635 XY ELE: 2,073
l —1016,60)
LRI MR NTRITE BRRTRYCS B | 1600 SreET | LL0L1%t]|  nenie
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STATEMENT

GExrpar TICANCIAL BESTLTS 7O 29D OF 1917-19,

Mitearw | F © H g
operation 3 " & 3
‘ z : b
Nams ef works, % ] é- 5
Bz |z g0 3%
% £ 2s 2 £g
g &% & | Fe | 32
1 3 4 5 ! 6 7
ke | Rs « | me P
Droogttacmesd .| 418 | a3 feoneos [teomon] . |easteem
IRRIGATION
Tarrzp Taovsness
Tetwra Canal L. L] ] st onames o Jrsessies
RenCasal . . . | 8] s8] cosmaoz| o] L s251,732
Dhntssn Canal - . wrp 17| evcos| wrnes] 037,871
Paboj ead Gochown Cansl o wl som| seemz! L 1087145
ChonNadificheme . . .| | 1 aeaso| vaege| L 542,302
Ghoggar Canst . . . .| 63] 3] 303625( aelwr] L. 43,1742
Mihgaman Task . . .p - | 2| 39230 59| .. 41113
Borwar Lkeand Cangk < . . 273,101 2]
Bothhars Tsnk . . . 58,330 5,748 v
Jusasts Task . . R 219 w)oo.
BamCasal . . . .| | - 8,155 e . 15,518
sy Usitsp Provixers . | 432 |LUS | £82,93,502 | 117,64397 - 17,899
TrAar asp ORIssa,
Tedew Comsl . . . . 2] 1] semes| sasessef L L05.50.017
‘Dbaka Canal . . - . 19 28 524,379 347528 .. $.28,905
ToraLDus® axp  OxIssa o 81 1385 82,6312 32,03,410 1,15,26 822
Caedoves .| o5t lumes | sazosees | zooszsen! .. lnzetesu
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FOOANCIAL RESOLTS OF TI0 YEAR 101718,
3 < i 423
H H = gty
& ¥
P = < rE g
H . EEZe
) H g 2%
= H Br | 2E2%
= & R
B s ¢ B | 352 3
s ud g 28 | 3g52 4 %
2E LE £ FERE £ i 5
&3 G = £3 | £573F 3 2 H
5 N P a° Sl i “ -
o 10 n 12 13 " 15
Ry, R Re  [Percem Rs. Re, Fa Acres,
896561 | 405018 | 481487 .. 1805000 | 73642 | 11,98,104 us,s
207213} 200303] —12000] .. 277,603 .- 2,8,693 01,850
104534 | 135451 | —aqo10 .. 203,240 . 231 16% 18858
ST neassr ) ~n2n8s | L 161,864 .- 2,507 30,128
13,089 7460 5623 | o048 o7.063 . 22,310 Lon
) M| e | 13,555 . 48319 733
. B - . 1,24,660 - 1,2¢,660 mast
5635 ERTES —2208) .. 13,030 . 15,217 2587
- - . . 8387 - a3 .
“ - - - 1970 - 1950 .
- “ - - ] - « ..
- . - - 11857 - 1187 .
402610 | 505002 —rea2s3| L. 835,490 - 1932783 | lengt
—103%743 |
—_—
FRLYTEREE-TIRITY EEST AT S 251,738 - a7 X
FERTY sl izens 102 - 2 2150
150031 | 034 . 277834 e 424008 | 1
—4 W et
w0 o FECAL R RN e 2o 3ee,5
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STATEMENT

CraERal Fieasoial sravsry ro rep oF 191718,
Mitagewn | 3§ = 2 g
cptraton 3 : i E
Fame of worke H 5 H z &
8 = 2.
i 5] 3 | iE | ogf ) E
RSOSSNV F. o S . b = a
1 2! 3 4 8 t k¢
atiter ren T Rs I s
TBrought formexd <} 951 LTS 18,33,23,042 | 2,00,83.862 . 11,24,14.804
IRTUGATION ~cantd -
Cevtra Proviwes H
Khapn sravds Tank nl ossen’  samr . 432091
Chaadpor Task .+ o . T2 66188 U nesae . 833,013
Mrowds Tonk, P R - R VLY. 2L B R RV . 530878
Hbefs Taok . . - s 00,037 45,092 . 141729
Khases Toak . . . ., &1 10,356 3,29 - 185,623
KosangTank . . .1 . 8] L:est sLas . 1,794
Ebursdatoa Touk - . s 91457 33,854 . 13131
Ghotspher Tank -« . 821 9snsse| I . 187
hukerdein Tavk R al 103363 41234 IN 145,057
Baakhen Kurmd . 1] 18593 78,235 “ 282154
Hacgihian Tunk P JERENE ISt .19 B 1,80,95%
PudrowanTenk - o] ] Ls9um 50,538 . 240,852
Ehssbunds Taak o 1 s renisy 301 - 9,05,452
Tuwel Tank N . 6] 20802 96,233 - 4601337
Rountek Reservor Coob o me] mamess| vt .- 38,64.255
NaraTomk o . . L . 1 190408 50T . 258,420
Tores KalanTank . ., .| stf 20 3610 - 245340
TeadwaCanal o . L Ll oeo } ol omonms} sesy o 86,60,451
PR { o eor :..:;s.xs,zas 31,50,008 - 1.86,70.357
1oit iz a3 taksas oo oz . 13,10,87 131 | .
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FISaXCIAL PESTITS OF TTF S7aAR 151718,
i z 3
= = r
= £ 3
3 = ° S5
H H . £Z
2 H e £
= £ ‘g He
. B 3 < K] i 2% 2
t £ E.lgilegin| o E:
z £ e ze £ H &
¢ = £ EX z z 2
< 2N | =° c= “ “ <
8 ¢ 10 1 2 13 u 15
———
Pa. | 23 Pa [Peceent Ts Rs Ra Acres
MI0181, 1320207 1,035,764 - _ffo_.n_:-:_ 73,612 | 2087503 381,550
Bl 5514 808 227 1,018 . 3512 717
ws 7183 200 | 043 22,3% .- 19,440 6,580
(XY 3,9 1,303 03 13,000 “ 1,751 2,952
1e9 03 1001 113 2,150 . 2,084 863
807 100] o6t 5,460 . o420 o2
1,473 223 172 4120 - 1013 1140
7 ag| o4 2,019 . 2803 151
7128 —s80 | .. 31453 . 32,312 2,831
2112 LY 3,400 . 4,219 28
13,510 ~9,036 o 6,146 . 16,082 1410
4321 T8 | 063 4430 .- 3,604 213
4999 2,139 20| 118 6,027 . 3777 2,081
10618 8,507 2010] 028 25,352 - 21,363 PN
2,0:3 5533 —3,4%0 . 10,305 . 13,365 LY
7,308 1B 18| o038 03,14¢ . o188 103
3419 2,311 815] 043 6,636 . 5,811 .
30 2,007 082 o0 . s.a5s s
“ 244070 .- 24,004
. 4413 —t415 1o,
{ \ 87,020 c,'n:l . .- [ETT \;;__
P e
cUnssml el rvawal .. A2 NI
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STATEMENT

Gevasat FIvavCIAL RESULTS TO EYD 0F 1917 16.
Milrage sa 3 : -
operapion ped “ ¥ a
3
3 s ols |2
Rz of warks E) £ Iy B
: &
e 4 M 2 ki
g @ K 1 0
g1 51 Ba Za Z is
12 <E 2 F) 23
gf | E 25 £Z £¢ 3%
251 3 EE 34 3 B+
1 2 3 4 L] 7
Miea (Miles I, R T R
101 |23 | 08345210 [ 3,223,021 “ 13,10,85,161
‘Prought forward
60 { 667 | L85,9,208 | 3L5L052 - 1,86,70,357
IRRIGATION.
Crxreat Provixess —concld. .
Nateshwer Tack  « . .| - 22 870433 a5 . 46,192
SumwvaTank . . . .| .. ST) 497407 T30 . 5,065,501
EsttavjbenToske o o o .o | 2| 189543 24770 . 2,34313
Chorkbamata Task « . .| e b o 582,149 45,042 “ 631,191
Podulkassa Tank  « . .| .. | W[ 47200 13 - ,09,15%
Farat Tamk  « & o« a] w0 | o 82,07t 2635 - 83,916
Torar Cuyrzar PRovixces . | 60 762 | 179,23,972 | 34,04,982 - 2,13,25,958
Grasp Toray ProrecTIve Worxs [L011 2,608 [10,12,40,914 | 3,24,03.84¢ o (183743758
—3.24,93,844
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FINANCIAL RESULTS OF THE Y2aR 1917.18

—31,96,205

¢ £ |53
] 2 H g2 3
5 —é- 3 ;5’ -4
i = & ST
3 H & | 8533
EH By g | oiss 3
=8 & [ 2
£= | Z3 o 2 | &7 |ESEE 2 )
% ¥ 3 i8 | 2583 % g
te g5 1 EE | £T&3 & i <
£3 ] z £2 | £5e < Y H
55 N 2 | &% | Esss ) E 2 &
[ 10 n 12 13 1 15
Ds. Re Rs  |Pereent Re. s Rs Acrea.
1520809 | 12207 [ nazces| . 32,22,015 73.6:2 | 31,81,051 435,533
04,062 61,920 6712 | 5,02,883 . 490,146 50,995
* oz 9,783 -~8,678 . 18,718 - 27,443 121,
1980 3e32| 83| .. 16,507 . 18,150 1088
13 2,500 —te1| .. 0,257 . ari T
. .- . . 17,385 . 17,383 “
2,169 1,840 20 008 14,570 - 120t 1203
- - - - 1647 . 1647 .
1,01,863 105073 | —a010] .. | 878002 . 5.32.042 B43%¢
—3,82,012
: l S
1031808 | 1030002 [ rontss| o10| 329808 [EXTY | 2209017 G




STATEMENT
MINOR TORKS AND NAVIGATION FOR WHICH

Financial results of Minor Works and Naviga

Crxznan FIvawclas WESOLTS 70 2wp oF 1917 1B,
Mileage sn ] ® 3 g
operalion '2' ¥ ,.:
3 < i 3 .
4 5 H g 5
Hace ot works. % e
2 3 - e
e L% |8 i
$13) 88 | 28 | 3, | =
IR s R
221 & 2 2 49 Za g=
1 2! 3 a [} 1
Bies 3iles Ra Ra. Ra, Ra.
IRRIGATION
Madea . . . 6oz { 601 | 109,223t - 1,00,22,03¢
Tombay—8ind . . Jues 49,03,324 41,035 | 3.20.89,353 | 40,49,350
‘Bombay—Deecan and Gojatat 208 | 218 | ooaLITZ | neoanlls 43,038 | L90.83,298
Unted Provucea® . ., 530 | 40,564,708 . . 0,54,708
Fooiab . . . . unl 16l sg20r1| 1L00411) 1n88333 | 1092482
Barma . . . . L .. 48.20,161 . . 5,20,084
Bihorand Ortsss . . nioaef zueses) o “ 714,608
Central Provimces ., no| 2238817 - 22,39,817
Rappstona . . L 31.62,154 . 34,6215
Bahehistan . . 17 21 ) 41,97,230 19,04,178 ©1,01,406
Total Inrigation 2,979 | 1,720 | 44781450 | 1,3057,738 | 34331544 | 5.78.39.218
+2.12,13,808
KAVIGATION
Madran . . . 303 . 331,722 - . 03,31,722
Bengal FE P - | 13743004 . . 1,3743,10¢
Total Nevipation . . 304 . 2,39,74,829 - 2,30,7¢,826
Gravp Torar, Mrson WoREs axp) 3,283 (1,729 [ 678,66,306 | 1,30,57.733 [ 3.43,31,642 | 8,00,14,044
aviaamor.
- +2,233,808
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KO. 111 .
BOTH CAPITAL AND REVENUE ACCOUNTS ARE KEPT.
tion in India for, and up to the end of, 1917-18.

FixascisL BE3ULTS OF THE YE:E 1917-1%

B 3 5 823
H E] A
% 4 ER L
- 2 uBE™
] H i L2
3 H 8 | 8383
& RiZwm
3 g A 8 wE2d k
H g . 8&3 2
H g H i - R E &
- ' g £ AT q g £
g £3 H E9 ) £3°2 |2 g
32 e 2 g3 | £Ee% H 3 z
g4 g3 2 £8 | £4%2 2 3 K|
1] ° 10 n 12 13 u 15
Ta. s Re. Per cent,| Ta, Rs. Rs, “Acres,
80136 | 242300 | es008| 512 Saa3s{  2008m - 152,807
1033580 | 5633080 | 1405500 | 363 f82408 243002 - 892107
170803 | 121,963 58001 Oe2{ 292004 - 237,258 36,233
332415 |  1AATS [ 1950017 481 1,300 s6511 2 133,207
158,133 05,212 82,971 | 10-83 19,840 43,081 64,433
1893507 | 183827 | 1100880 | 2553 . 11,89,880 £19,151
1,000 503 s I 403 . [Canala clased,
[ e wan| —sas| .. - - sae] e
i 117818 kehivd G| o 1; . 71358 o
51393 22,296 28002 | o062 . 1,00,135 18,849
U 08L000 | L3LTE | Samees | T8 | 1L0sc03| 2S0SM | 417,213 ) L7miase
+33.e3
s asen| —nss| o soeem| .. 378,08 -
Tasnar)  sanees] oy | 1% . - .
— -
T3 | Toned e8| odz| 3ossm| 1e29|  asvous -
L159.485 | m:assie | 382008 53| 1sexias 20,9,003 79520 Lix1%s
. +21,20799
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STATEMENT NO. IV.

Skowing the progress made in the development of major tworks
(productive and proteotive) during the last 30 years,

Arraa® or caaxsrLe
Camtal Capital

Teon I owtiayof | outlayto et Ares
MunCanay | Dftribu- year®  |endoFyeart) reveous, | wngated
I tanes,
Miles, Mies. hhyot | Lakhsof | Lakhaof
Tupees Fupees rupess
P 51 2620 m
- 3 2,675 100
[ £ 2733 2|

. 8t 201t 13
. 80 2002 13
. % 3,030 125
. e 3,148 123
- H 3,228 18
. k) 303 20
N 74 3397 238
. 3 3,457 an
. 04 I 3554 231
.. 83 3652 250
o0z L L . 8 371k 244
w003 1 . . ot 3,819 274
190504 - o 3,951 254
190005 . . . IV 233
08 o . . 120 4,163 297
190507 - 168 4338 351
100708 . . . 183 4533 21
190203 0 . < L £795 238
L IDEIN 2y 5,030 339
B X 232 52 381
s . . 255 5363 378
FIITAT SO 213 5810 435
Te3ae . . 2 6,08 475
WO, L o 253 6,33 460
01506 . . . 188 6533 459
wielr o, . 124 6,668 503

JLTERT S 2,011 33,237 106 €788 438 17,418

* Durect expenditare only,
1 Durect and sndwect expenditure,

€., Pros, SilionNa, § PAT.D —4-6.10-1,300—E-0,3







