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1. During the summer of 1901 the Govemor-(}aneml in Council decldcd
on the formatmn of a special Commission to report on' the Irrigation of India
‘as'a probectmn aga.mst famme (see Resolutmn No. 13--61-16 of lath September -

1901)

¥

'ﬁw—“

The terms of reforence to ’x,hls Commlsmon We1e as follows 4 v

{1; 'l‘o ascertam the utlhr.y of mtgatlon undcr local condltmns of agn-
' culturc, whether in generally increasing the produce of the land

“orin securmﬂ' 1t from the eﬁects of faﬂure of ramfall

(11) ’Io report upon the extent to whmh n'ngatmn hag been provzded by

- ‘works constructed by the State and the results—productive, pro-
tectwe, a.nd ﬁnanma,l-—“ hich -have been attamed

(111) To detemune the scope vnluch exists for further extensions of State

{
' irrigation works, with particular raward to such proposals for new

‘works as may be laid before the Commission by local officers, and

to estimate in general terms, after considering the results attained
on completed projects and the data available from others which,
whether sanctivned or mnot, have been investigated in sufficient
detail, the pmbable net cost to the State of carrying out such

.extensmns ‘

(w) To consider thL éxtunt to Whlch local capacxtms for irrigation have

. already been utilised by private individuals, There are in some

districts a great number of private tanks or canals on which a

~ considerable area of cultivation depends, and the question of

stimulating private effort in extending snch works deserves careful

~‘consideration. | It may be found that when irrigation ordinarily

.yields - too *small & profit to attract the invesiments of private
capital, the Government can extend it more economically by the

" grant of loans, or by foregoing the recovery of a portion of its
" Toans, than by itself undertaking the construction of works, It
‘may, also be possible to ‘mssist the construction of works of this

class by systematic arrangements for mcludmg them in the pro-
vincial progrimmes of relief works, and by executing them as

. far as may be possible by relief labourers on occasions of famine.
. Under this head also falls the important question of the extension
“of well cultivation, which in mony tracts will probably afford
' greater and more reliable protection than any other form of irri-

gation work, The attention of the Commission is part:cularly
invited to this branch of the subject.’

(v) To consider the character and utility of the works on whlch relief

L

labour has been employed during the late famine; to make
recommendations, whenever possiblé, either for the completion or
. definite abandonment of such works as have not been completed ;

to examine the existing programmes of relief works, and to



 suggest the arrangementa permanently required, for ransmg and
- maintaining them in the most efficient manner s0-4s to_ ensure the
application of relief: labour as, far as may be possible to works
“which will have a reai protechve valu& It is essentm], mth a

view to the possible recurrence of famine, that in each province
' the arrangements for meetmg it and for the employment of local
‘labour should be in so advauced a state that operations may

' commence, as part of a ‘continuous programme, withont the dissi-

pation of foree or the delays resultmg from hastxly prepared and

: often imperfect schemes

" In the Resolutmn referred to the folIowmg mstructxons Were &lb(l mclnded ‘

for the gmdance of the Commlssmn T

In cons1dennv proposals for new mxvatmn Works the Commxssmn Wﬂl

understand that greater importance may often be attached to the
extent and reliability of the protection that will be afforded than
to the merits of the schemes regarded as financial investments.

The irrigation works hitherto constructed by the State in India
have on the whole proved directly remunerative; buf it is
recognised that the prograrome of works of this kind may. be

approaching completion, and that the great storaoe works
required for any considerable extension of irrigation in the tracts
which are most exposed to famine must necessarily be more costly
per acre protecicd, and therefore less remunerative, than the come
pleted works which draw unfailing and perennial supplies from the
great rivers in Northern and Southern India. As regards new
works thcretorc the main question is not whether they will be
likely to prove directly remunerative, but whether the net finan-
cial burden which they may impose on the State in the form
of charges for interest and maintenance will be too high & price
to pay for the protection against famine which they may be relied
on to afford. It is from this point of view that the Commission

. should consider propesals for the extension of irrigation in distrists

m which cultu ation is very insecure and precamoua

. The Commmsmn was formally constituted on the amval of the Prcsxdent
from Euglgmd and we held our first public meetings at Lahore oun the 28th and
20¢h of Octobur 1901, On the 30th we were prosent at Rasul at the opening of
the Jhelum Capal by His Ionour the Licutenant-Governor of the Punjab,
and thence we procecded on our tour through India,

3. In order that we should be assisted in our antxirlﬁs by local knowledge
and experience, the Local Government of each prov ince visited by us had byen
desired to nominate an cxperienced Revenue Officer to be a temporary Menther
of the Commission, so long as we remained in the province. The following

gentleruen therefore were tempomrﬂy our colleagues, and were of the greatest
assistance to us, faking ?an; in all our inquiries :— '

1a the Panjab. —~The Hoy'ble Mr. James Wilson, (.5 I 1.C, S v Settlement Commis-

sioner.

In Bombay.~The Hon’ble Mr F.W. B, Mmr-Mackenzw, LCS,, Clnef Secretary to the
' Bombav (:ovemment

In Bd'lgal --Mr C. G. H Aﬂen, I;C 8 Dwector oE La.nd Kecords and Agmultnne

I the United Provinces of Agra and Oudh.—The Hou’ble Mr. D.T. Boberts, ST,
- L C S., Semor Member oi the Board of R&venue. o gy

* 4. The Tonble Sir Denzil O, T, Thbetson, X.CS., accompamed us asa‘

’ceneague through the earlier part of our inquiries, and from his great experience

and mhmate knowledge of revenue questions he rendered us the greatest assist-

‘ance. When we left the Madras Presidency on the 19th February 1902, he
‘was obliged to proceed to Calouita to take up his duiies as a Member of the

cheroy s Exccutive Couticil ; and his place on'the Commission was taken by
Mr. Muir-Mackenzie who had accompanied us as local Member thlouohout
Bambzw, and aft arwards a8 an ﬁddxtzonal Membar through Madras ‘ ‘

B Durmg our - tour we suceessively visited the fullowma plaws where we

hem public inquiries and took evidence ;:—Lyallpur on the Chenab Canal, Sukkut

in Sind, Jaipur and Ajmer in Rajputana, Rajkot, athiawar, Ahmedabad, Surat,
Dhuha, Poona, Sholapur, Bijspur,  Belgsum, Dharwar, Guntakal, Bangalore,
Coimbatore, Madura, Tanjore, Madras, Ba;;ahmundry, Hyderabad, Amraoti,
Nagpur, Bazpm, Jubbulpore, zmd Pa.c})marhz, where we a,rmmd on the 18th

‘Mamh 1902,

6 IIere we sepamted for the, season, The President, whose' services had
been lent fromn the Scottish Office, was obliged to return to his duties in
London. ~ Mr. Muir-Mackenzie also went to Enola.nd, on leave of absence, aud :

M. I{&]aratna Mudaligar returned to Madras. During the recess, however, timo

‘was most usefully employed by Sir Thomas Higham up to the 26th May, when
he resumed his duties as Secrctary to Government, and by the Secrctary, in
collating and condensing the evidence alra.ady taken, &nd in obtammﬂ' fux thcr
mformat,on on the subject of our mqmms.

7. In Au"ust the Presulent terminated his service in the Seottish Office, and
on the 16th October 1802 our Commission re-assembled, and we held meetings
similar to those of the previous season at Patna, Muzaffarpur, Darbhavgas,
Parulia {Chota Nagpur), Calentts, Cuttack, Allahabad, Lucknow, Jhansi,

- Gwalior, Avm,ﬁmd Meerut, Altogether we held 01 sittings, and examined 425

witnesses. After the Delbi Durbar we setiled at Laucknow, apd t! were wrote this

. our rvpm*t

8, Before'leaving ’\é’arthern Indm/fnr Rajputana in November 1901, we had

' ihe benefit of a longihy interview with Sir Antony P. MacDonnell, 6.C.8.1, who

was on the cve of reiiring from the Lieutenant-Governorship of the United Pro-
vinces of Avra and Oudh, and we learned his views on famine protective works.

9. From the first Burma was excluded from our tour of inquiry. The Kon-
kan dlstrlcts of Bombay, Coorg, Assam, aud Eastern Bengal, are tracts in which
there i8 no special need for irrigation. We inquired into the circumstances of
such of the Natlve States a3 expressed a wwh thab we should do s0, and we were



- glad of the opportunity of , comparing
. }practme ‘with those of ad;acent British territory. . We
of onr timeto 'nmtmg those vamces ‘of India in- ‘whic

‘ protectwe irrigation is miost nrgenﬂy reqmrad or presents the greatest dlmveaﬂ;-f;

ties. | Txme and dxstance precluded us fmm vxs:tmg Baluchmta

e - 10..We desu'e to acknowledge the courtsey and hospltahty of Hls chhuess“
the Maharaja of J aipur, His Highness the Maharaja of Mysore; His Highness
the Nizam, and His nghness the Mahara}a Scindia, who invited us to their

capitals and gave us opportunities for mspectmo- important works and for

obtaining the evidence of many of the high officials of their States. At J aipur,’
Ajmer, Gwalior, and Rajkot, we had the advantage of meeting the representatwesf
of many of the States of Ragpu‘mna., Centrai India, and Kathiawar, We are

indebted to the Durbars of all the States upon which we have repm;gd for the
’ trouble which they have taken in preparing the mformatmn lmd b@fore us and
for the readiness with Wlnch thev pla.(,ed it at our dlsposal :

11. When in Bengal, we visited Darbhanva. by the cmu'teous mwtatmn of
the Maharaja, which we desire cordially to acknowledge. . We bad mot the
advantage of meeting the Maharaja, as his daties as a Member of tlie Police
Commission necessitated his absence, but we obtained much mterestlnrr 1nf01-
matlon as to the practlce -of 1rugat10n on his estates.

12. As it was evident from the first that our 1nqu1rles w ould be extcnded
over two cold seasons, and that we should not be in a position to submit our final
report before the close of the financial year 1902-1903, we addressed to the Gov-
ernment of India, soon after completing our inquiries in each province, an ad
inferim communication, in which we offered opinions or made recommendations
in respect of the most urgent or important questions which had been brought to
our notice, and on which it appeared desirable that action should be taken with-
out delay. We have referred in the Provineial Chapters of this report to the most

important of these recommendations and are O'La.d to acknowledoe the prompt

attention which has bebn accorded to them.

We"_devoted th‘ greater . part
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CHAPTER .—*PRELIMINA R Y SU P VF

‘Sxmmom Iv-CONDITIONS AFFBCTING THE UbE AND VALUL or

IRRIGATION Ih INDIA.:

Iazfroducfw Y. --—’I‘he vasf m:tvnt of area embracml bv our mqumm and

‘ the extreme diversity of local conditions pn,clude us from at tompting, in this

yreliminary survey, more than a gemml description of the- -conditions which bave

ded to the pra,c’nce of irrigation in India from time immemorial. The actual,

umhty of irrigation, or, as it is defined in the first of our terms of reference, its
effect in increasing the produce of the land and in securing it against failure

" of the yainfall, must be left for subsequent cnmldemhon We «hall rofer: to it

‘when we come to deal more in detail with the civenmstances of each provinee

_or tract, and to consider the expendifure which may reasonably be incwrred

. by the M;mw on fhc cnn}xmvu(m gf ir nfrahon "uuﬂﬁ as a pr otectmn agmnsf
‘dro‘afrht g B R R S

2. 'lhe main factors determmmrr the use and value of mvmtmn in anv
pa art of India, whether from ‘a purelv productive or from a famme-protecuve

~point of view, are the rainfall, the soil, and the classés of erops suited to the seil,

‘climate, and other local conditions. The rainfall may beso abundantand assured .

as to reunder irrigation superfluous, and even injurious; or, ‘though ordinarily

- sufficient, it may e so liable to periodical failure or unseasonable incidence as to

~ call for irrigation as a protection against its uncbrtamty ; or it may in all years

‘be so Qcanty as to make cultivation impossible - without irrigation. The

soil may be so inferior that the increased yield due to ir rlgatlon would not

. repay the cost of providing it; or it may be so retentive of moisture as to

-

render artificial waterings unnecéssary except in the driest year. The crop best
* suited to the locality and fo the means of the cultivator may be rice, ‘which in

general benefits by a plentiful application of water, however heavy the raigfall ;

-or it may be sugarcane or a garden crop, which inbut few parts of India can be

grown without n*rlgatmn or wheat, which, in the absence of winter rains, requjres -

- a8 & rule at least three or four waterings to ensure a full crop. On the other

hand, it may he barley or gram, w hich only require irrigation in a dry year; or

cotton, w luch over the wreater part of India, is rarely 1rr1gatexl even in a year

of drou“ht

3. The wwfall of Indm.w—'l he ramfall is not only a mam factor in deter-

'mining the value of irrigation, it is in itself the primary source of all means of

supplying it. - It is esseniial, therefore, that at the outset of our report we should

describe, however briefly, the chief characteristics of the rainfall of India—its

unequal distribution thr(mghout the seasons, - its still more frregular distribution

overPthe surface of the country, and its Hability to failure or serious de{f‘ iolency.
art 1, i B



“. Y6 will suffice fo siste thé factsss we find them, avoiding' s far 'ns
- all reference to causes and influencing eondstions.
T S, PR 20 R s e RS

4 Seasonal distribution.~By far the
“.-between June and October, the %Jeﬁod of the sontlh-west ' monsoon/:: This is the

- chief season of rain over most of the peninsula, and over almost the whaole of
- what is known as Northern India—the area between the Hﬁnala;as“i?ietfg

- Vindhyas, containing the great alluvial plains of the Ganges and Tndus rivers
Over a great: part of the western half of Peninsulay India, inéluding nearly thé

whole of the Bombay Presidency, the rainfall is practically eonfined tg this

season, . . |

5. In the south-eastern portion of the peninsula the season of heaviost sain..

fall is from October to December, the period of the north-east monsoon.  In |
most years, the Central Provinces, Berar, and Hyderabad, also roceive duriné thilsl N
season some showers of rain, which, théugh usually small in amount, areof great '

agricultural value, especially to the wheat-growing districts, .

6. The latter part of the winter and earliex‘-‘sprivlrig months are the sé?asi;n

of the winter rainfall of Northern India. The extreme north-western distriots

reccive at this period about half their average rainfall; and on all the oude

ranges of the Himalayas, in the submontane districts, on the plains of thz %gx(:f
jab, and over the north-western districts of the United Provinees, rain, sometimes
heavy, ocenrs during these months. It extends, though somewhat less frequently

and much less heavily, over the remainder of the United Provinces, occasionally

reaching Bengal and the northern provinces of the peninsula,

7. During the hot weather, from March to Maj o June, ’th-nm‘i’(»el‘--

storms are frequent in Bengal, and in and near the hills of Northern India;

while to Southern India also, at this season, the mango showers’ give g few |

inches of rain. But the Bombay Presidency and the plains of North-3
India receive practically no rain during thesye months. PR et » orth-Westorn

8. Geographical distribution.—The gencral distribution of *he anniml rain-

fall is shown on the map of India which accompanies this report. - One of the

zones of heaviest rainfall lies naturally along the western coast of the main -
peninsuls, where the monsoon striking the Western Ghats precipitates on their

outer slopes an average rainfall of 100 to 250 inches. - A second zone of hea
rainfall extends along the outer ranges of the Himalayas, widening out south of

Sikkim to include Fastern and Lower Bengal, and Assamn where, at Cherapunji ‘

in the Khasi hills, the annual recorded rainfall averages 461 inches.

_9. From the Bay of Bengal to the western boundary of Bhopal in C
India, and fr9m the Himalayas in the north to the I%odzma,rip in ItxllleC:(?;;lall
stretches a wide tract of moderately high rainfall (40 to 70 inches), - From
Benares an offshoot runs up to the north-west through the Himalayan sub-
montane districts nearly to the Indus river. In the south of the peninsula
there are also two narrow strips with rainfalls of over 40 inches : one on the east
coast, from the north of Madras to the south of Tanjore; the other lying along
i?e e{xster% 1slude of tldxe T‘g(;stgm Ghats, and extending northwards as far ag

aroda. e remainder of India, excepting a sms i hi; ' a
Sarola beloy A pnder pting mall pOI‘thIl; of Ka,thlajvar, has a

10. Tracts with low average rainfall—The blue lines upon the map show
olearly the .mpidity with which the rainfall decreases, from ovg') ' 11018 Tﬁ«iﬁ?ot:
under 25 inches, as the clouds drift eastward from the summits of the Western

Ghats ; leaving a long strip of varying width, extending from Kotah in Rajputana
to Cape Comorin in the pxtreme south of the peninsula, in which the rainfall is
both scanty and precarious, They show also the less rapid, but still steady, decline
in the rainfall of North-Western India, from the 40-inch rainfall line which-

‘passes through the western districts of the Uniied Provinocs, to the §-inch line -

Wwhich traverses the State of Bahawalpur,

greatcr part of tho rainfall is received

~ are not nneomnon 3 wh

ariability of Lhe rainfoll,~~The average rainfall over the whele of -
; ‘excluding the Himalayas and Burma, has been computed at 42 inches in

tlie year ; that is to say, “such would be the depth of the sheet of water, if the
whole quantity that falls on this area were equally ' distributed over its whole
surface -insteagf of being concentrated in certain provinoes to the great deprivas
tion of others,”* : Considering in this way the country as a whole, the rainfall
may be said to vary but little from year to year, the greatest known variation
amounting “‘to under -7 inches in excess or defect of the general average of -
42 inches. But if separate’ tracts are considered, it is found that in many
parts of India the rainfall isliable to very great variations, which ingrease as the
area of the tract is diminished, and become still more marked in the cuse of

individual rainfall stations. = - SRR

. o 13, Liabilily to deficiency.~—The degree to which the rainfall of any year
inliable to be so seriously in defect as to canse injury to the crops may be greater

~ in one tract than in another with a very similar average rainfall ; but, speak-
ing generally, it may be said that the lower the rainfall the greaferits liability to
- serious deficiency from the average.  Where, however, the annual rainfall is below
.100r 12 inches, caltivation becomes practically impossible without irriga-

tion.  In parts of such tracts which are devoted to pasturing cattle, high prices ox
' the drying up of natural grasses may lead to distress and famine, but famine from
. failure of crops need not be apprehended. On the other hand, in Eastern

Bengal and Assam, and in the narrow strip between the Western Ghats and the

. Arabian Sea, the rainfall, which exceeds 70 inches, has always been so
abundant that the chance of its serious failure may be regarded as extremely

remote. Between these areas, in which the crops are thus rendered safe by-
exclusive reliance on irrigation or by an assured and abundant rainfall, lies a vast
tract of nearly a million square miles, of which, in the absence of irrigation, ne

* portion can be decmed absolutely svoure against the uncertainties of the seasons

and the scourge of famine.
Pt ;: ‘

i 13, Within this tract the annual rainfall is lable to 'extra.ordinamy varia-
tions. At many recmrdLilg stations annual rainfalls of less than half the average
ile/at some, less than one-fourth the normal amount has

been recorded in a year of severe drought. - On the other hand, at many stations

. liable to these serious deficiencies the amount received in the ' year may equal

and even exceed twice the normal, Some parts of the country, in fact,
suffer as often, if not so severely, from excessive as from deficient rainfall.
This is = condition which will not be overlooked when we come to discuss the

" value of irrigation in certain localities; but we are now ‘considering only the

liahility of the various portions of this large area to receive a rainfall seriously
in defect of the normal. A rainfall considerably below the average will no
doubt, if favourably distributed, often produce a fair crop; while even an
abundant rainfall may, if it is unfavourably distributed, lead to scarcity or
famine. Tracts, again, in which the suffering from famine has at times been
most intense, are not necessarily those in which the rainfall is most liable

© to periodical defeet.  On the contrary, the effects of drought when it does comg

are felt most in tracts like Gujerat, Malwa, and part of the Central Provinees,
which owing to the sufficiency of the rainfall over a long series of years

. have come to be regarded as immune, and where the protection of the country

by irrigation has in consequence been neglected. The quality of the soil, the
classes of crops cultivated, and the character and resources of the people, are
also factors which greatly modify the eifects of a deficiency of the rainfall,
But, as a general rule, tracts in which the rainfall is most liable to be in cone
giderable defect from the average are those in which famines are maost
frequent, and the injuries from drought, in the aggregate, greatest. The fre-
quency, therefore, with which the rainfall in any tract falls seriously below the
‘normal may be taken as the best gencral index of its need for protection by
means of irrigation works. - . R
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f; (é‘l'imatec and Weathor of India, by H, F. Blanford, F.R.8., late Metoorologieal Reporter to the Government
of India. i .
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4. The degree of loast defeot from

" injury to the erops is noteasy to determine even for & given locality;: an

..still hore dificult 4o fix any - general rule; but, for .comparative  purposes. at:
least, it will be sufficiently correct 10 say that a deficiency of 25 per eent. would
be likely to causs some injury, and that ' 40" per cont,

‘generally caunse serious injury. ';;f.tThef"‘foi-mér We ma
latter a year of gevere drought, A deficieney of 40

per cen

&5 inchos would no . doubt still leave s rainfall of 27 inches. whils the same

deficiency on.s rainfall of 25 inches would leave only 153 but in the former case

rice would almost invariably be the prevailing crop, and for it af least: twice as-

much rain is required as for an ordinary orop of cotton or millet. * Indeed there
are some exceptional tracts, such as parts of Gujerat, in which s rainfall of 115
inches, or less thanhalf the normal, has been found sufficient to give » fair
crop when its incidence was'seasonable, =7 oS va

L : = . e j ‘ Ly : i : [
15. From the reoords of a number of ¥ainfall stations’ which bave been

;upplied to us by the Meteorological Department, extending .back for periods
varying from twenty-five to fifty years, we find that the average frequency of

the occurrence of dry years and of years of severe drought at-v:statipns in diﬂ’qr-l}

ent localities varies as shown below :—

NuMpza or pey yusms} = N R BRI ‘*“Nnhnu;ornn! ﬁ'.lns
§ OR YRARS OF AEVLKK ! . e . . DR YEARS OF 5EVERL
! ! DBOVGHT THAT MAYX : \{:  DRODGHY PHAR RAT:
T Ba zuzfxgl:n ¢ o - : 32 gl’:;:::: xy N
Localiby ot tract,” { Awragf . 59 xxs s e  Lyvality oy ifact, Average - N
: any i . : : 2 1 G
| raialall, | Dry yemrs, | : » : mivfoll, [ V-
} " vu‘ . !rgh{ed;r!x} I Yeurs of o gy ¥ lii’é.f&’,;?' | Yoars of
‘: "I sears o soverd Ly N I years o L gavera
| Iuches. | severe Grought, - ) Iuches. i “severe - §: drougb.
¢ ! drought. ! . : o r 1 drought. [, =
T LT
NORTHERN 1NDIA. R R ~ 4 PENINSULAR INDIA. ©
Ories .. . ol BY RN SR Centeal Provinces, Kast ‘ 85 o 6 ‘ a0
Chota Nagpur -, 5'& 4 1 1 Satara, Belgaum, Dhar- 4 4 | 1o
A ! {  war, ‘ by o
Centra! Bongal . . T B B 1 ‘ ' SR R Al B } B
) . SR ‘ i e Central Provinces, West{ - 47y -+ " ¢ P g
Bibw . 48 | 10 | 8 and Central, i e
United Provinoes, Subr 45 - 10 3 Madras, South #m] | ‘7’ 7 l Tt
© . xoentene, < Central. . ‘ i L R
United Proviness, Kast . | 41, 000 3 | Mysme . . L] B8] 9Lt
Punjb, Submontune .1 .33 10 f 4 Madras, North Coast .| 42 10 3
Dritih Busdelkband o[ 36 | 20 | & [Bew . . .| 8% .0 10 | 3.
United Provinges, West | 29 | 10 5 | BustCosst,Contral .| 88 | 9 | 4 -
I3 » Ceﬂml 37 ) 12 3 ‘ b - G\ijel'at L - 4 : ‘rg 10 . | 4 | g
Punjab, South-East .| 23 13 & | Hyderabad, Noth .| . 38 11 5
. Central o .| ‘23 13 ] 6 |Sholapue, Bi wwsand| 26 | 11| 6
v ‘ X ¥ Ahmadnagar, v ‘ : F
Ajmer-Merwara « .| 20 1 6. - : e L
‘ ; Madras Deccan .+ 25 F . 18 Y f
Punjab, West . 110 41 @ » : B B
o ‘ ‘ 5 .| Hyderabad, South-East | - - 261 711 8
- 16. Soéls.—~The varieties of soils to be found - throughout India are

iunumerable, but, with the exception of one important ¢lass, the cultivated soils
are generally suitable for irrigation. It will be sufficient to recognize the broad
distinctions between the main varieties characteristic of the principal geological
divisions—the alluvial, the Deccan trap, and the crystalline and sandstone
formations. ‘ » T AP ST : :

e
RN

17. The olluvial tract.—The alluvial formation covers the- greater part of

Northern India, from the foot of the Himalayas to ‘the northern slopes of the

‘routd the eoash fine” of the - pentnsula,

soxcasing fn width ab th delias of fhe great rivers whiok flow down from the.
Western Ghats or the fable land of Central India. - 1t coeupies the greater parts

. 8ind, the Punjab, the United Provinces, and Bengal, and of the Godavari,
istna, and Tanjore districts of Madras. - The substrata comsist usually of alternate
syers of sand and clay, but sometimes, especially in Bengal, the sand beneath the
- ‘uppet layer of loam i of unknown depth. " 'The surface shows .every variety of
_ soil, from the blown sands of the western deserts, to the rich loam and stiff clay
. of the Ganges Valley," or the fertile black loam of the Kistna and Godavari .
. fieltas,. But the prevailing soil is a yellow or red-brown loam which, in general,

- takes water freely and yiclds a largely increased outturn under irrigation. - -

F 18,0 There ME;hdwevf;r,, in the Punjab:and United Provinces, numerous
* irregularly distributed tracts which have been rendered worthless for eultivation
by the soil containing an excess of soluble salts—sulphates and carbonates of
/ soda. * Under conditions favourable to evaporation the salts accumulate on the
sprface; ‘covering it with a white efflorescence loonlly known as rek or kellar.
o Trrigation,,: if water is applied too freely in the neighbourhood of such tracts,
“*Jeads to an increase of the efflorescence ; but ithas not' been found fo inerease
materially the extent of itsarea. . . .= . e e T
© 19, The Deccan trap.~The Deccan trap formation covers an area of
about 200,000 square milef in the north-westorn part of Peninsular India. It
~comprises almost the whole of the Bombay Presidency (including Kathiawar),
i+ the “whole - of Bertir, the western third of the Central Provinces, and half of
Hyderabad and Central India, Within the ranges of the Western Ghats and
* Satpuras, numerous varieties of soils are to be found, varying from the light sandy
- or gravelly soils of the ridges, to'the rith yellow or red loams of the inner valleys
" of the hills: - Elsewhere in this widé tract, black cotton svil prevails. - It is so
. called from its coloitr and from its suitability to the cultivation of cotton. It
" waries considerably in colour, congistency, and fertility, but all varieties are
 highly retentive of moisture. When dried by the heat of the sun, the soil
' contracts to an unusual extent, seaming the swrface of the country with
- cracks to a depth of several feet; and in this condition the most fertile
_ varieties crumble intd small and friable fragments, To the black cotton soils
- generally, irrigation is not suited.  But to many crops it can be . applied
-1 freely and with profit to' the culfivator, when the soil is not of great depth and
. where the¢ substratum affords good natural drainage; even in the deeper soils
. rice can be irrigated with advantage ; and, under all conditions of depth and sub-
- soil, irrigation is useful in affording the means of sowing a crop . in a year of
- drought. G T R
- 20, Black cotton soils are also to be found ontside the area of the Deccan
. trap, gencrally in the valleys of streams and rivers. In such cases the soils are
invariably alluvial and closely resemble, though they may not be identical with,
+"the deposits similarly formed within the trap area. As a rule, owing to the
- greater depth of the subsoil and to its overlying an impervious substratum, these
'soils are less suited fo irrigation than the ‘sedentary * deposits, or soils formed én
{ gitu in the trap avea. The chief districts outside the trap formation in which .
" black cotton soils predominate are Bellary, Kurnool, and Cuddapah, in Madras ;
. ‘Buratand Broach, in Bombay ; and Jalaun and Banda, in the United Provinces.

21, The crystalline tract.—The  crystalline and sandstone formations

~ oteupy the whole of Peniosular India outside the avea of the Deccan trap
and the narrow strip of coast alluvium. Their area comprises almost the

+ whole of the Madras Presidency ; the State of Mysore; half of Hyderabad ;
-two-thirds of the Central Provinces; with the Bengal Divisions of Orissa and
‘Chota Nagpur. Northward it extends into and includes the whole or the
greater part of the Sonthal Parganas and Birbhum districts of Bengal, the
Mirzapur, Jhansi, and Hamirpur. districts of the United Provinces, the Baghel-
 khand Btates of Central India, and the eastern half of Rajputana. The
. prevailing svils vary from a dark red loam in the bottoms, to the light sandy



— v "; and
e e g ' bsoil, 7 There is ng permanent undergre ow 28 in Northem: India; and,. .
7 ox stony ola ot & cipply being ussally dependent on mers local pereoltion, the wells have to
oty O wil " of largo diameter.. Their large cizo and the rooky nature of the substratum
danﬂy Yian the wder their construction more expensive than mfhea,ﬂuﬂal frac s

92, Tha principal

DP8. 'l‘h Orops. mia e )roadl 4nto - twi

arwe rivers gencrally unavailable, and_with its -
afford‘ing 2 @ﬁrg;er;nfé ofgirriga,ﬁon and one ;unﬁuiw.d‘ to rice,
o principal irrigated arop, tgls tract has to depend for its proteetion n&amg -
pon storage of tha loeal vainfall. - For this fortunately the broken and undulatr-

. olnsses ¢ the “autumu ‘crops, sown in the spring or summer and barvested in the 29, With! the wate
- autumi ; and the spring crops, sown in the autumn and harvested in hd spring. - ells af the best

These are’ known throughout the greater part of India as the kharif and r
crops. - In Madras, however, they “are "called first and second crops, . Both in-
Northern and Southern India the autumn crops are mainly millets, pulses; ‘and '

- rice.” The principal spring crops are, inl Northern India, wheat, batley, linseed,
and gram 1,) ax(xlcll ige%outheirlx India, millets, rice, jute, and gingelly. “ The wheat | ‘ ‘ e T s T T R e e
area may be divided roughly from the spring millets and spring rice area by . L an Mhe Danean Eran—Within the- area covered by the Deeccan tra
a line drawn from Bombay round tl?e so%xthe::n extremitypof the Central Proy-: .. 80, The Deccan trap.—Within ﬂﬁ; a::z‘xlfgy is :omm{:hat similar to th?}éi
vinces and through the Patna district in Bihar. -~ = . B 1 PR f«:t)‘rémha tﬁ,‘;”’gﬁﬁﬁgﬁl gﬁ? ?mt:g:: gforvebrokéﬁ by numerous hills and ranges

. e - : - 7:4;’ # A 1 . e’ . X ] ) .J 3 ‘ . . " 5 .

?r;gf : hﬂls.{il‘he Nerbudda and  Tapti rivers have their sources within this

i $ - ilities « and the numerous tanks which -
 ing uature of the surface affords good facilities ; anc o nerous which
"/ stad the surface of the country, and collect the Teinfall from i large; port;qn of - -
! ifs area, are tho chief characteristio of ths:‘,vrysfﬂlhn‘?»:#’%fl,. san “ff‘??‘e OFIBANONS. 1.

- 93.The crops which are ﬁiﬁinly orin a great measuro Aepéﬁdxani; upop

L 0y o e T o h the sea.i The Godavari traverses
irrigation {o ensure a full outturn inan average year are rice, wheat, and barley ; i ﬁf“'”:c't-’ﬂ;m% h;ag ° ﬁ]; m[xllrg:;s aﬁegh:%ﬁﬁ» in the first two hundred miles of its
sugarcane and garden orops; and indigo, where it is grown as an autumn crop. it in the first four hundred, and tk P ¥

S Mo oyt wotaing wonertics: O 501 the impervious nature
ourse,  The moisture retaining propertics of the 501l am} : 100 .

: g(g the subsoil cause the local f'stg)ea.nm to be of a more Percnmal ”atmf | tgan

' " those in the crystalline and alluvial tracts'; but they also prevent 4 el' ree

PRI PREL I TP B ) ERE S " flow of surface water into the subsoil. Thus, except insome favoured loca 1t,§3s

T T e, g i . the wells are deeper and yield a less copious supva thaﬁl those o’i the oi;he

-SecrioN IL—NATURAL FACILITIES FOR IRRIGATION. - * two tracts, while the numerous eracks which form as the so "‘ﬁnﬁ%‘} ® of waton

‘ ' R L R " heat of the sun necessitate a frequent or a very coplous application ol water:

© to an irrigated crop. On the other hand, the soil refains sufficient moisture

"'in all ordinary years to bring the staple crops to maturity without aid from

Cotton, when grown in black soil, and some of the staple kherif millets are said

to receive but little benefit from irrigation even in a dry year,

24. The alluvial Atmct‘.,--Ea.ch of the three gi‘aat soil divisions referred to
in the previous section is’ characterized by special facilities, or by its lack of

ey S Sy e e PP : ratively few irrigation works'
facilities, for irrigation. The level surface of the alluvial plains ‘admits of - irrigation.  In this tract, therefore, there are comparativeiy g |
their absorbing a large percentage of the rainfall; and excep% in the deserts - of any kind, and irrigation is confined for the most part t‘? f‘?g moro ‘valuafl.ﬂ.ev;k
gl’cl thgr.}’unjzzb aﬁd Rz;jputana, the subsoil water is generally close enough to CCEPOPS. e gt e e
i surface to place the cost of lifting it within the means of the oultivator. In LT i g A T s e hon Fifferan
many parts of the Eastern (Gangetio %’all.ey, ‘the subsoil consists as we have said .. 3L Comparative extent of érrigation i tl“;}i’w ef (tlmc{tin g.hczsect(l).lffqenc&:
of sand to an unknown depth, but elsewhere the substrata are usually suitable in the facilities for irrigation in the three tracts vo o¢ haturaly 1o ¢ ‘x'rgsp;)im
for the construction of wells, R ST SCRREIT U B  ing differences in the relative areas protected by the various means of irrigation.
. B e L R e e R T ' This is clearly exhibited ifi the following tabular statement. The figures given
. 25, These plains, again, are traversed By all the great perennial rivers + are for areas for which there are fairly !relmb‘le B fatistics, 1?chldﬂ% Naj;we
- whose sources lie in the snows and glaciers of the Himalayas or under the assured Statest— . . BN R
and abundant rainfall of the Western Ghats; while the level surface of the e e - 4 T T
country presents no serious obstacle to distributing the river-waters over the- L A PERCKNTAGE OF CZOPPED AREA JRRIGATED FROM
- length and breadth of the land.  So marked are thess facilities for the construe- S SRS Mo A AR " P
tion of canals compared with those elsewhere, that within the alluvial tract are to -+ - Diviston or tract. B B - R
be found all the great ganal systems of India.. - & - B Thowsnnds | Canals, | Tenk. Wells, |1 Other | foray,
g oo . ’ ; Ly of acres. - [ PR B i

26. But the flatness of the surface, which lends itself so readily to the cons
struction of eanals, is an obvious obstacle to the construction of reservoirs for the

Allavial . . .| 135000 | 124 18 | 18 | 3 251
storage of water. Thus, within this Jarce tract there is practically no irrigation , i i s . N
from artificial tanks, except in some of the rice districts of Bengal where the Crystallime . 4| 100,000 1.5. 78 4 2 155
slightly undulating surface of the country admits of water being stored in - P T 8000 | o8 03 o4 o3 .
shallow tanks to tide the crop over a break in the rains. In parts, however, of Deccantrap . = . 55, : ‘ : ‘ S

the United Provinees, irrigation is extensively practised from water stored in
natural depressions. R P

o

i Lo " Tomr .| gm0 &3 | 88 | &8 [ w8 | 175
27. The crystalline trect.—This tract is traversed by all the great rivers |

which rise in the Western Ghats, but, for the most part, their channels are too
decp and their gradients too small to admit of their being utilized for irrigation
outside of their narrow valleys, Iven when the waier can be raised to the level
required for commanding the country, the broken and uneven surface renders
it impossible to construct,at a practicablo cost, systems of canals at all comparable
insize to the great canals of the alluvial tract.. ' : .

- 28. Om the central table-land, the rainfall is generally too scanty, aﬂfi, the
drainage oo rapid, for the accumulation of an abundant supply of water in the

;132‘ Evidently the alluvial tract is, as we have stated, specially favom-_ed by
its facilities for canals and wells; for in it lie all but an insignificant portion of
the canal area, and about two-thirds of the well area. On the other hand, there

is but little tank irrigation, the small arca shown under that source being watered

chiefly from natural depressions. The erystalline tract contains nearly all the
frrigation from artificial tanks. It has practically no canal irrigation, and much

. less well irrigation than the alluvial tract. In the trap area, where, speaking

lly, irrigation is least required and most difficult to provide, there are
oy T o e o by b sl



' Bucrio¥ T1.—DEVELOPMEN] AND PRESEXT EXTENT OF JRE\
e T T o N IN INDIA, L .,

"0 88, Definition of drvigation works.—Th Iy f omes. a¥% -
. able for use in artificial irrigation when it acournulates or flows, either upon 1,
- surface or in the subsoil, at a level sufficiently high to admit of ifs heing diverta
~ or raised on to the land. " Buf. in all pases bofore this can be done certain works
. of eonstruction are necessary.: Thess are called works' of irrigatio riefix,
~ *irrigation works.” ‘ Thus the term_ irrigation works includes work ' Tany
- varieties and magnifudes, ranging from the rude contrivances which enable the
_ cultivator by swinging A basket to raise water from a pond, to the huge embank-
- ment of earth or masonry holding behind it a lake of many ‘square miles; pr
~ from the small temporary well, a mere hole in the ground lined with brush:.
~wood, to the great.canal which, carrying for some hundreds of miles a volume
of water equal to that of a large sized river, delivers it into a' network of smaller
channels for the irrigation of over a million of acres. - =~ -

3

be
divided into three main classes : canals, tanks, and wells. . Under * canals fyare
classed all works of any considerable size for. diverting the waters of streams or
rivers, and carrying them on to the land ; under * tanks,” all works for the storage
of water, and all natural depressions of which the water is used for irrigation ;
and under ! wells,’ works for giving access to the subterranean supply, or to the
- waters of rivers which, running deep helow the general Jevel of the ground, have
to be lifted vertically before they can be made to flow on to the fields.  Canals
are of the * perennial * or * inundation* type according ns they are designed to
draw their supplies from the river at all seasons of the year, or only when it is
in flood. In the former case it is almost always necossary to make a weir,’
- temporary or permanent, across the river so as to divert the water into the eanal,
and this 18 often one of the most expensive parts of the canal works. Inundation
canals have no such weirs. Once cleared of silt thoy go on taking in water from.
the river until, at the close of the flond season, its snrface falls below a certain
level, and the canals then remain dry until the next flood season. =~ "< =

'84. Classes of irvigation works.—The frrigation works of  India may

R

85. Distinction between State and private works—In the case of large
tanks or eanals, works have to be made and subsequently maintained which
are beyond both the means and management of in?lividuals or village com-.
munities. Such works are therefore generally - constructed and controlled by
the State; and'we have thusa second classification of irrigation works into
‘State works’ and ‘ private works.” = All works which have been constructed or
which are maintained or partially maintained by the State, are classed as ° State '
works.” The irrigation from  private works ’ is entered in the annual statistics
of arens irrigated onder the heads of canals, tanks, wells, and * other sources ;’ the
last including irrigation from rivers and streams, and from channels which are too
small to be classed as, canals. . The distinetion between canals and the smaller
channels is nowhere clearly defined, and the classification adopted varies from

province to province and even from district todisteict. ~ o

36. Early history of irrigation works in India.~In the early records of the -
peoples of India, dating back to many centuries before the comrmencement of
our era, there are frequent references to the practice of irrigation. Wells have
been in use from time immemorial; most of the almost innumerable fanks |
of Southern India have been in existence for many generations—two in the -
Chinglegut district of Madras, which still irrigate annually from two to"four
thousand acres, are referred to in inscriptions which are said to be of the Sth and
‘9th centuries of our era; the practice of drawing off the flood waters of the Indus -
and its fributaries by means of small inundation canals has been - followed *from
a very early date; and in the submontane districts of Northern India are .
still to be found the remains of ancient irrigating channels, which have been
buried for centuries in the undergrowth of the forests. But the numerous large
works which now exist for utilizing the supplies of the larger rivers are of com- .
paratively recent date ; and little seems fo have been done in this direction.
 ~before the country came under British rule. The most notable exceptions are

g

y ¢ Grand An ad gns a period corresponding to the

"close of theae;ﬁmg xntnfy, thongh it is probably of a much laterdate. This work
‘{5, 80 far a8 is known, thB?igreatﬁat engineering work carried out in India before -
‘British rule began. It consisted of a solid mass of rough_stones, over 1,000 feet
f“i/n””}eng'tﬁ;;&() to 60 feet in breadth, and 15 to 18 feet in depth, stretching across
the whole width of the Canvery river. . It fulfilled its purposes for 3011111:& cen; &
turies, and in 1830 was still in operation, but the vagaries of _the river ind not -
been ‘watched, and by that time the main stream had begun to flow %wzlz .zz
‘northern chaunel known &s the Coleroon, and the district. of - Tanjore 1;3, ost
much of ite former prosperity. .o

; Bl G e i T T T o . o R l(,. h. and
e " Mot of the existing inundation eanals in the Maltan, Muzaffargarh,
‘Dera Ghé.zi?g Khan distriots, were constructed by the former Muhammadan and
'Sikh rulers, and on many of these canals a high degree of efficiency was attained
“under the management of the great and energetic canal maker, Diwan, Sawan

'39. A canal, known as the Hasli, was also constructed by the Sikh or .

. Muhammadan rx'zlersg of the Punjab to carry water to Lahorefroma po,mt on g:hg

" Ravi river at a distance of 130 miles. When the Punjab came under th, lsl

" rule, the area irrigated by the canal was paying a revenue of eighty-five t} ousand

 rupees.  Its general alignment was fairly good, but in detail thers had been ?o ‘
ymany errors that to rectify them would have cost more than making an cjn’mrlfi ¥

" new channel. The Hasli has been replaced by the Bari Doab Canal, which has

 more than twenty times its carrying capacity, and is one of the most importand

' jrrigation works in India. I . . . , R ‘

it

40, Owing to the proximity of the Jumna to Delbi, the Muhammadan
Ly frul/erﬂi (I)X(;iaotumed ﬂl::oir at-tgﬁon at an early period to utilizing the waters
" of that river- for the irrigation of the higher lands on both banks. In the
fourteenth century, Firoz Bhah Tughlak,construct(}d a carial takmg _water
from the right or western bank of the Jumua, a dlstan’cf: of about 150 miles,
"to irrigate his favourite hunting grounds at Hissar. This canal, xﬁr!f}x.ch_had
silted up, was repaired during Akbar’s reign by the Governor of Delhi for
" the irrigation of lands in his private estate, but for want of repairs it
. again stopped flowing.' ‘About the year 1647 A.D., the canal‘was. re;pa‘lred
under the direction of Ali Mardan Khan, the celebrated Dngineer of Shah
' Jahan, and » pew channel excavated to carry water into the city of Delhi.
' During the decline of -the Mughal empire the canal again gradually silted up
. uwatil it ceased to flow. The cansl on the eastorn bank of the J umna was alse
constructed during the Mughal Dynasty, probably during the reign of Mubhammad
~ Shah (1718-1748) ; but it appears to have been very soon abandoned, il indeed it
had ever been used for the carriage of water. ‘In 1784 the work was partud}y
restored by a Rohilla Chief who succeeded in bringing water to some short dis-
tance below Saharanpur, and there are traditions of serious injury having beer.
 caused thereby to the townsof Saharanpurand Behut. No masonry worksof any
. kind were constructed in condection with the c&m}l ; and ‘in their absence, owing
" to the excessive slope of the country, if any considerable volume of water had
" been allowed to enter the channel; it must have lqﬁ.‘lp» time to a fatal retrogres-

o

sionofﬁbed-levgl‘s. T =N o

"+ 41. Doubts have been, expressed as to whether these works, in their former
condition, ever irrigated any considerable areas or conferred much benefis upon
the people. Be this as it may, itis cerfain that it was the existence of
the * Grand Anicut®in Madras, and the remains of the old Muhammadan
channels in the Punjab and United Provinces, which suggested and led to the
construction of the earliest works carried out under British rule. India, therefore,
in a great easure owes to her former rulers the first inception of her present
unrivalled systems' of Stete irrigation works. The most efficient and useful
works which were construoted in former times are, however, the smaller works—

oo Part L ' : : ‘ . ¢



taniks; weirs; and 'Fiver-channels=which are ta be- found :seattered  througho

_ the . Peninsuls,’ and i Upper Burma. - They are most numerous in the’ Madras

. Presidency, where to this day they . irrigafe collectively an_ ares equal fo that
- irrigated by all the- larger works- which have been constructed by the British

Govornment ia that Presidency. -

.- 43, Barly development of Stale irrigation works under British rule —~With
the early history of the construction of irrigation works by the British Govern- .
ment, two names must always be inseparably associated. Those of Sir Arthur -
Cotton and Bir Proby Cautley—the former in Southern, and the latter in Northern
India. 1In 1836, 8ir Arthur Cotton constructed what is known as the ‘Upper
Anicut ! across the Coleroon river, so as to maintain the level required for the '
full “utilization of the ancient dam or ‘Grand Anicut’' across the Cauvery,
which he also strengthened and restored.  :. To this work carried out.at a
cost of about 15 lakhs, the district of Tanjore, ‘which pays annually to the
State a revenue of 587 lakhs, owes its present agricultural prosperity. Subse-
quently Sir Arthur Cotton designed the works which, constructed and improved
at a cost of about three crores, irrigate more than two million aecres in-.the
Godavari and Kistna Deltas. - It would be difficult to find in_any country three
works of similar magnitude or cost which have conferred the samo degree of
benefit upon the people and the State. - * et Tt

43. In Northern India, at a still earlier date, during the administration of
the Marquis of Hastings (1814-1823), the canal of Ali Mardan Khan, on the
western bank of the Jumna, was restored, and the work of reconstructing the '
eastern canal was put in hand. . Subsequently, in 1837, Captain Cautley, an
Artillery Officer quartered at Dehra, a town which from some time in the seven-:
teenth century had been supplied with drinkiag water by means of a small canal-
from the Rispana river, was deputed to make an estimate of the cost of a small
canal from the Tons, a tributary of the Jumna. Here, and subsequently on the
- Eastern Jumna Canal, Captain Cautley .gained the knowledge' and experience

which he afterwards utilized to such wonderful effect in the construction of -
the great Ganges Canal—a work which in magnitude and boldness of design’
has not been surpassed by any irrigation work in India or elsewhere. - By the
construction of this work was laid the foundation of the numerous. large canal
gs[ys(‘;lgms which now cgrry their waters so widely over the plains of North-Western |

ndia. : : : ; L . R .

44, Cultivated and irrigated areas.—The present state of development of
. Government and private irrigation works will be described in .subsequent
chapters of this report. It will, however, be convenient to show here the tot:l
areas irricated in the various provinees, and by - works of all kinds, Tha area
“irrigated in each province is shown in the following statement, and is  compared
with the total area, the population, and area annually under crop. . The areas
sown and irrigated are gross aveas ; that is, areas which are twice sown, or twice
irrigated, are included twice over. For Bengal, accurate statistios are not avail-
able, and the areas entered as sown and irrigated are based upon an estimate -
supplied by the Director of Agriculture :— ' S L

: Average area roa . Percentage of
Frovioces, Aren 1.11' BQUATE | ponulation. :ingally ord?narily ir’-‘fzﬂt&g on I
wilen. ) S L irzigaded. & - AT ORI
‘ ; Acres. Acres. . !
“Panjab o . 114,000 ‘ 22,387,000 28,207,000 10,450,000 80
Rombay 78,000 1 14,520,000 24,327,000 1,077,000 Y
Sind « e 47 000 4,211,000 3,593 000 2,923,000 ;B8O
Madras . R 142,000 © 87,890,000 36574000 . 10682000 . 288
Central Provinees © . #7,000 ©9.877,0% 16.814,000 700,000 42,
Bengal . 151,000 73,047,000 63,684,000 6,340,000 - 100
United Provinoes - . 107,000 47,692,000 41,088,000 11,055,000 - 269
Upper Burma 87,000 8,847,000 4,666,000 828,000 | 177
Balochistan -, / 22,000 08,000 5,000 T e
Ajmer-Merwars 3,000 477,000 A%8.000 142.000 366
Berar . 18,000 © 8,754,000 6,420,000 . b6,060 - '8
CCoorg . . 2,000 181,000 195,000 1,000 b
Torax, - 856,600 215,969,000 226,085,000 44,098,000 1¢5

: fin, C¢ British y 10 ToUnd nuy A muhon:
%p;f:am E‘rq ordinarily irrigated. . The areas in the yarious provinces -
Jrer, linble to considerable’ fluctuatiods. Thus in the United Provinees,
gdod mensoon followed by good winter rain, the area irrigated b works
£ all kintls may fall to under six and-a-half million acres; while ina_dry year
3t rises to over twelve millions.  On the other hand, a drought reduces the

ok

" supply available from tanks in all parts of India, and there is a corresponding
‘reduction in the srea irrigated by this class of works.  Similarly in Southern, |
 and in some parts of Northern India, s prolonged drought greatly reducesthe
- area irrigated from W??ng T T R el R

e 436. Areassrmgatedéy State dﬁd}iﬁvatéibarks of all kinds~The follow-
*'ing statement shows the areus irrigated by each class of works, both State and
_ private; and the percentage which the arca under each class bears totho whole

- irrigated area :

k4 i

kClaasoiwark : | gg%: E??“;ﬂf ﬂiﬁﬁf'}ﬁ?f:w
; : e State works. - . - Acres, 1 :
Clmaals . e ooty 0| spson | 856
Canke Lo L oo T L e ek | 8T
| Toan .| 18588000 | . 433
- Private works. T —
DCamls L . o0 e 1285000 | 28
Tasks « o e e .. ... o0 suesseo 118
CWelle 2 e e e o. oW 1zsmeee | 298
5‘4 Othezsuu"zce; R T S A e oW eassee | w0
| el )‘ e  Torst .| 25810000 | 58

GRAND TOTAL ™ .| = 44,008,000 - L 1000

R ‘
b
“ .)? .

Of the total arca irrigated, 18% million acres or 42 per cent. is watered by

State works, and 25} million acres or 58 per cent. from private works. Of the
latter rather more than one-half is from wells. The area shown ‘under other
sources’ of private works includes a large area (5,000,000 acres) irrvigated in

" Bengal from private canals and from water held up in natural depressions and
in shallow artificial tanks. ' 4 S T
47. Increase in irrigated area during the past 26 years~In the statement
given on page 86 of the Report of the Famine Commission -of 1878-80, the area
ordinarily irrigated in British Territory in a favourable year is said to have
amouuted to 29,220,000 acres or ‘14°8 per cent. of the ¢ cultivated area’ It is
not easy to undérstand how the figures for some of the provinces were arrived
at, and certainly in the case of the United Provinces the irrigated area appears
“ito bave been considerably overestimated. - In those provinces, during the - past
28 years, there has been an increase of 1% million acres in the areas irrigated by
Government works, and of at least § million acres in the area irrigated by wells.

i The area irrigated in a favourable year should, therefore, have risen from 113 to

13} million acres, but in the most favourable recent year the area did not
“exceed 121 million acres,  Twenty-five ycars ago the statistics of areas
_irrigated by private works were not sufliciently aceurate in many of the
“provinces to admit of reliable estimates being framed. Itseems useless therefore
to compare our figures with those given by.the Famine Commission. There
are, however, accurate statistics which show that during the past 25 years the
area irrigated by Government works has been increased by 8 million acres,
or by eighty per cent.; and from an cxamination of such records as are
Part I, ' ‘ e T . ; ¢ 2



dvallable,” we have no doubt that within the same period the ares irrigated
by private works has been increased by at least three million acres.. There has
therefore been within the past 23 ﬂem a total increase of not less than11l.
million acres, or of 83 per cent., in the area irrigated in British territory. ‘

-+ 4R, Irrigation in Native Stales.—For the more important Native States,
_excluding those of Burma and Baluchistan, it has' been  possible to obtain what'
_appear to be fairly correot statistics of the irrigated areas.;' In the case of some .
o¥ the smaller States the ‘correctness ‘of the :;‘ﬁgutesfsupyli&&; to:ng is opeq ta -
~doubt. In the following statement rn
‘been furnished fo us i e
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49. Total irrigation in the Indion Empire.~ A pumber of States in which
there is little or no irrigation have been omitted from the statement above ;
besides many smaller States for which- no information is available. = Most of
these latter are, however, situated in Bengal or in hilly tracts, and the irrigated
area within them must be inconsiderable. - ¥From the figures for some of the,
States the areas of jugir, or alienated, lands are excluded.” Making an allowance
for this, and for the States from which no returns bhave been received, the total
area irrigated annually within the Indian Empire, excluding the Native States
of Burma and Baluchistan, is estimated at about 53 million acres.  Of this
area 19 million acres are irrigated from canals, 16 million from wells, 10 million
from tanks, and 8 million from other sources. ' . - L
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S0 B0, percentage of rainfall now wtilized in. irrigation.—The data
required ; for determining ‘the extent to which  the rain-water is utilized for
irrigation, are in many respects incomplete. The. actusl ‘volume of ‘the rain
which ' falls ‘annuslly over the greater part of the country, can be ascertained
with aneat approach to aceuracy from the very complete data published by the
Meteorological Department. - But for determining - with scientific ‘exactness the
proportion of ithe rainfall which flows off the ground surface, and which might

be made available for canals or_for storage, the necessary information is not

available: for many of the most important river-basins. For the Godavari,

Kistna, Cauvery, [Penner, Palar, and Ponniar, there are records of the surplus.
flow, from: the greater part of the catchment, extending back for a sufficient
number of yéars to admit of a fairly accurate estimate being framed of the’
average flow; ‘and in the case of the Indus the detailed observations made
during recent years by the Indus River Commission are of material” assistance.
For the Ganges also the daily gauge readings at - Benares, and the few observa-

tions which have been made of the flow in the river, afford material for a rough
estimate of the average flow Il)xa:t that place; and for the Mahanadi records
are available of the :daily discharge throughout one recent year. But for
the Ganges below Benares, for the Nerbudda, Tapti, and Subarnrekha, there are
no records to show the surplus passing to the sea.  -In these cases reliance must
be placed upon a co-efficient of run off, selected with regard to the rainfall and
other conditions, and -to - the co-efficieni of actual flow determined forother
catchments. . The estimates arrived at.by this method must be regarded as

- mere rough spproximations. . There are, moreover, no records to show what .

~ percentage ‘of the ‘volume used for irrigation is restored to the rivers by

- percolation through the subsoil ‘or otherwise. " It is, however, probably very
- much less than is indicated .by: observations made in’America, and for our.
purposes it will be sufficiently correct to assume that the total surface flow is-

made up of the volume passing to thesea plus thatutilized for irrigation. Nor

‘areé the records of the volumes used in irrigation always procurable ; but for most

. of the larger and for many of the smaller works, accurate records are kept of the

" yolumes entering the fuain channels. Figures can, therefore, be arrived at,

. which, as a whole, will exhibit fairly correfst results, .

. 51. In the accompanying diagram we show, with as near an appy;:oach'to ‘

' acouracy ag seems possible with the data at present available, the total volume

of rainfall gver the catchments of the principal rivers or groups of rivers,

~ the resulting surface flow, and the exfent to which that flow is utilized in
© irrigation. The area included in our-estimate comprises the basins of the

Indus and Ganges, and the rest of India which lies between their southern
- boundaries and Cape Comorin ; the catchment basins of the Brahmaputra, and
of the Irrawadi and other Burmese rivers, and all that part of Baluchistan which
* lies westward of the Indus watershed being excluded from the calculation. Over
~ this area, covering 1,434,000 square miles, the average annual rainfall is 57}
inches, giving a total volure of 125 billion cubic feet of water. - Of this, a volume
of 51 billion cubic feef, or 41 per cent., results in surface flow; and of this
again 6% billion cubic feet is held back or diverted for purposes of irrigation. of
* the water which is thus held back or diverted, only a proportion, certainly not
more than 50 per cent., is actually delivered on to the fields, - But if the whole
volume were to reach the fields, it would represent a depth of 3. fect over the

 total area of 40 million acres whioh, making a rougli allowance for areas watered

- by river floods, may be taken as the area irrigated from all sources except
wells. The ‘depth varies from about 2% feet in Northern India, where the irri-

' gation is chiefly that of rabi crops from canals and natural depressions, to .
b feet or more dn the rice fields of Southern India. e

52, Of the 59 per cent. of the rainfull which remains to sustain plant life,
to evaporate into the atmosphere, to moisten or saturate the soil, or to replenish
the waters of the subsoil, a small pcrcentage is drawn off through wells and



i

orthern India, where three-
| aggregate depth of. th
waterings given to each erop”does not, en the average, exceed & foot in depth.
In Southern India, where sugarcane and garden crops constitute a large: propor-.

- tion of the area watered from wells, the total depth of the ‘wate ings ;

v or irigs There are ve
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‘may be
taken at two and-a-half feet. At a rough estimate, therefore, one hillion eubie

53. Thus, roughly, it may be said that, out of a total rainfall averaging 37§
inches in depth, 59 per cent., or 22 inches, is absorbed in sustaining plant life, in
maintaining moisture in the soil, and in replenishing the subsoil water<supply,
or is lost by evaporation; 6 per cent., or 2} inches, is utilized in artificial irriga-
tion of all kinds ; while the balance of 35 per cent., or 13} inches, is carried away
by the rivers. Again, according to our calculations the surface flow.amounts
to 51 billion cubic feet, and of this'only 62 billion cubie feet, or 13 per cent.,. is
utilized in irrigation, ~ The balance of 44} billion cubic feet, or 87 per cent. of

the total surfage flow, passes to waste ;fn”the sea. e L4

54. By those who have no knowledge or only an incomplete knowledge of
local conditions, it may be thought that a large . part of the great volume of
Wwater, amounting to more than 44 Lillion cubic feet, which now passes uselessly
to the sea, might have been utilized, or could be utilized in the pear future,
for an enormous cxtension of irrigation and the effectual preventfion of
famine, 'We have seen that, although there are extraordinary local varia-
tions of the rainfall, the total amount received over the whole of the Indian
Peninsula does mot vary very appreciably from year to year, ~ Why then,
It may be asked, should it not {)e possible to utilize the - surplus:of one.
tract to make up the deficiency of another; or, where the physical conditions
.. render this impossible, why should mnot the surplus of wet years be stored up
in readiness for a year of drought in every tract of which the rainfall is liable
to failure? We are, as we shall presently show, far from considering that.
irrigation in India has reached its ultimate limit. We cannot state, as the
result of our inquiries, exactly what that limit may be ; but we are convinced
that there are many parts of India where the utmost use of every available
means of irrigation will fail to afford complete protection against failure of the
rainfall. 1t seems necossary, therefore, to state a few facts and considerations in
order to dispel any erroneous impressions that may have arisen from a study
of the figures which we have given, and to prevent over-sanguine expectations
being raised as to the possibility of utilizing in irrigation any very large share of
the enormous surplus volumes which our caleulation shows to be carried off
annually by the rivers of India. B N :

55. Conditions limiting the extension of irrigation.—The nain conditions
imposing a limit to the use which can be made of the surplus &rainage of the
country for the prevention of famine are i=— ' S

(1) the geographical and seasonal distribution of the ruinfall;
(2) the physical eonfiguration of the country; Sy
(3) the difficulty of holding up watcr stored in years of good rainfall as

a pruvision against a year of drought; | : ‘
(1) the charaeter of the soil; and .o : i i
{5) the large number of different Stales and. torriforics into which the

country is divided and sub-divided. EORRT R C S S

56. Limitations smposed by the distributionof the rainfall.—In its geogra-
phical distribution, the rainfall displays a diversity which is said to be without
parallel in any other country in the world ; the average annual fall varying in
different iocalities from under five to nearly five hundredinches. Leaving mere

uestions of distance and 'cost out of consideration, the general contour levels of

the country will frequently offer an insuperable obstacle to the transfer of water .

from regions of copious and assured rainfall to those where it is scanty and capri-
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'~ the samé time, the seasonal distribution of the rainfall, which is confined
'or the most part toa few months of the year, presents a condition most untavour-
sle fa'its economical sforageand use; forif the water is to do more than merely
de the ‘autumn crop over breaka in  the monsoon, the storage reservoir must
' be made large enough fo edrry the subsequent crop to maturity by mesns of -
the volime stored  in 4 single’ rainy season.  Over the greater part of 'the.-

nlter s water has boo

 eountry,: thers ‘is Jittle or no chance of *sub_squgpﬁ rain. refilling the reservoir

i

portially utilized. =, o

.= b7, Difficulties connected with the susface conformation.—The general
- conformation of the surface adds still further to the difficulty and cost of storage.
On the flat surface of the alluvial plains of Northern India, storage on any con-
-siderable sedle is, as we have said, almost impossible. 1f we allow for evapora-
‘tion and percolation, it involves generally the submersion of an area at least as
large as that which would receive benefit from the water. There are no* doubt
. portions’of these plains in. which water is held up by embankments during the
‘rainy season so as to moisten the lands above and prepare them for the autumn
sowings. . But this can hardly be designated storage in the proper sense of the
~word ; and the system is.adepted only when the rainfall is especially - liable to-
failure, and the population so scanty that the loss of the submerged land for the
~growth of the kkarif crop becomes a matter of secondary consideration. -

- 58% On the other hand, in the Westarn Ghats, where the assured rainfall
might be stored at a sufficient elevation to admit of its being carried into tracts
where the rainfall is scanty and peculiarly liable ta failure, the steep slopes of
the valleys necessitate, as a rule, the construetion of a dam at least one hundred

- feet in height, if water is to be stored in any considerable volume ; and for this,
sound foundations and suitable materials within a reasonable‘distance are essen-
tial. Again, if these are procurable, the site must be such that the length of the
dam shall not make the cost prohibitive in proportion to the volume stored ; and
when all these advantages have been secured, the construction of the work may
involve the submergence of many thousand acres of what are generally the
most fertile lands, or even the removal of whole towns or villages. The future
safety of the work will depend mpon adequate provision being made for the
discharge of flood water during cyclonic storms, and this, in many other-
wise excellent sites, ga_n only be arranged for at an enormous outlay. Finally,
the construction of the necessary works for carrying the supply across the rough -
and broken surface of the country to the area requiring irrigation, may involve
the most serious difficulties, and necessitate the rejection of a site that would b
suitable in all other respeots. Many of these difficulties could, no doubt, be di ?
posed of, if' no regard were paid to the cost. , But, even where the objeet is pre-
vention of famine, there is,a limit to the expenditure which the general commu-
nity can be expected to incur for the benefit of a particular tract.

59, Impossibility of conserving waler for o year of drought.—~ With vegard

to storing the rainfall of good years for wse in a year of drought, we may say -
that if there is one point upon which our inquiries have eonvinced us, it is that
where, a8 in many parts of India, the only possible source of supply is an un-
certain and often insufficient rainfall, it will not be possible to provide, at any
practicable cost, the amouut of storage required to counteract the effects of severe
and prolonged draught. . There are no means of predicting a year of drought, and
" any attempt to hold over water, even from one year to the next, would entail the
loss of an enormous proportion of the supply by evaporation and percolation. In
these circuwstances it would obviously be bad economy, and fatal even from g
- purely protective point of view, to limit the cultivation under s tank, and to
- rofuse to give out water to the cultivators, which they could utilize advantageously
~+ from year to year, in order to hold it up as an insurance against a possible
' drought. The drought might come next year; but on the cther hand it might
- ' not come for five or even ten years, and meanwhile the cultivators would have
- been deprived 'of all the benefits which they might hafe derived from the snnual
- nse of at least twice the quantity of water that conld be held over for the year
_of drought. Moreover, famine is not. usually the result of one dry year. "Jhe

e
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-suitability <to: irrigation’-of - the -black e

- portion of the area of India.”In" additionthere
‘sandy or stony soils which' would ‘never ‘repay the

- And, we may add, there are enormous ‘areas of forest and wncy '
where water cannot be used, however great the facilities for providing i
British ierritories alope, in the area under consideration, the forests, cover an
areaof more than eighty thousand square miles, or eleven per cent.of the surface ;.

_and there is nearly twice that area of ancnltivable waste, Aboui one bundred
and twelve thousand square miles are said to consist of lands it for - cultivation-
whidh are now lying waste, but & very considerable proportion of this has a soil

too poor to repay the cost of cultivation.

. @1, Territorial difficultics—~The numberless . territorial - divisions of the
~ country, and the manner in which the various States and territories are . inter-
“mingled, “have also been a -material obstacle in' the past to the development
of irrigation. The only suitable site for a storage work may lie in a ferritory
whose people would not ouly derive no.benefif, but might even be putto:
considerable loss and inconvenience, by the constriction of the work ; or the full -
utilization of an available supply may only bq possible by the co-operation of
two or more States who are unwilling 10 combine.  We have found numerous
instances in which these and ether territorial considerations have offered in the
st a serious hindrance to the construction of irrigation works; but we  believe
that in the settled condition of -the country, these difficulties, will be found
capable of adjustment by friendly co-operation of the States concerned with each

other and with the Supreme Government. S L g A
: { : 8 E S B P e (LR X B T
82, Limiting effects of the condilions in cerfain river basing.- The general
effect of each or all of these obstacles in retarding or hindering the utilization of
the surface drainage in the development of frrigation, will best bie exemplified by,
n brief survey of the general conditions in the catchments of some of  the

- principal rivers. R U R b TR EpET

63. 'l'he Palar rivér in the Madras = Presidency affords - an excellont
instance of the extent to which, under favourable conditions, the surface
watets can be stored or -diverted -on ‘to the land; and yet of theif inade-
quacy under certain conditions to afford full protection against drought, even
when supplomented by a fair share of well irrigation.  Within this catchment’
the surface conformation is generally favourable to the construction of tanks ;
and the rainfall, dne to both monsoons, is spread over seven or eight months of
the year, so that in ordinary years the tanks are frequently refilled after a portion
of the supply has been drawn off for irrigation. - To such an extent have these
facilities been utilized that in most years there is but little surplus flow from the
basin of this river. -Almost the whole of the available rainfall from an area
of nearly 9,000 square miles, lying in this and the adjoining minor river-basins,
is stored in tanks or diverted into canal channels. - And yet the Madras districts
of North Arcot and Chingleput, and the eastern portion of the Kolar district of .
Mysore, which le in this area, are liable to suffer periodically from scarcity. or
famine. They have suffered severely from failure of the rainfall as recently asin |

. 1891 and 1896, although in both of those years practically no water was allowed |
to run to waste. Nor can it be said that water could have been stored from the -
surplus of the preceding years; for, if the small surplus volume of each of those
years had been stored, it could have had no appreciable effect in increasing the -

area under irrigation. SR

64. South of the Palar lie the basins of the Ponniar and Cauvery rivers, in -
each of which nearly 60 per cent. of the sarplus flow is used in irrigation. To
proposals for drawing off further supplies from the Ponniar catchment, the-
Prench Government have raised objections on the ground of possible reductions

. unsuited to irrigation. -

r tholr existing frrigation, works in, Pondicherry,
which ‘one-third of the total catchment .of . 31,000,

a:Native State of Mysore; the  main obstacle to the further.

utilization of the surplus flow resulting from an average rainfall ‘of 38 inches,
.lies in the fact that, throughout the upper part .¢f its course,: the river flows:

‘through a’ 'deepand 'wide valley ‘at right angles fo the general direction of the
drainagé from the Western Ghats on its right bank. - It thus cuts off all this

§

-drainage - from- the dry tract on its left bank where the water would be of the,
" greatost value,’ "This triot therefore.is dependent for its irrigation upon a local

ainfall which," though ususlly suficient, has sometimes failed.  When, ss in

st il to it ful profection fo enléivation.

e

Selecting no , the more central portion of the penin-
‘find that in the basin of the.Godavari 12} per cent. of the flow from

"a catchment of 121,500 square miles, with an_average rainfall of 43 inches, is
“used n irrigation. But of the volume thus utilized 33 per cent. is accounted for
"in an area of under 2,000 square miles where, near the mouth- of the river, the

flat surface of the delta affords excellent. facilities for :the irrigation of the
'greater part of its area. ~ Only 8 per cent. of the, total flow is utilized in the rest

 of the catchment, while the balance of 873 per cent., or more than 8} billion cubie

feet, passes away in floods, chiefly during the short period of the south-west mon-
soon. A small percentage of -the surplus can be ufilized in the Bombay Deccan

'if storage works are construoted, as we have recommended, on the main river, or
“on the Mula, or at Maladevi on the Pravara; a little more could be utilized in

the valldy of the Wainganga tributary, a comparatively small tractin which until

‘recently the rainfall bas never seriously failed ; and small works may be proposed

in the upper part of the Godavari district in Madras, . There is little scope, else~
where in British territory, for the further utilization of the surplus flow.  Nearly
‘ong-half of the whole basin lies in the territorics of Native Stales; and of the

area in British territory over a third consists of black soils which are generally- .

Lo 6&.‘ ‘In the adjoining basin of the Krishna, or Kistna, viver there is an
. average rainfall of 34 inehes, of which 38 per cent., or a volume of 3. billion
" cubic feet, results in surface flow... Of this only 355,000 million cubic feet or
12 per cent. is now utilized in irrigation.  Within this catchment lies a larger
- extent of exceptionally insecure country than is to be found in any other river

basin in India, and within a hundred miles or less of a great part of that area

~ stretches a long strip of hilly country within the region of the assured , rainfall
. of the Western Ghats.” We have already referred to the obstacles which iuter-
" fere with the full utilization of this abundant and certain supply. But we are

hopeful that within the mext twenty years it will be found possible to store or
divert sufficient water for the irrigation of a ;considerable area in-the insecure

 Deccan districts of Bombay. . There are also possibilities of irrigating a very

large area in the equally insecure Deccan districts of Madras, and in the adjoin-
ing district of Nellore. In Mysore, the great Marikanave tank will afford the
means of storing 80,000 million cubic feet—a volume but little short of that

- held up by the great Nile reservoir at Assuan ; and there are, in addition, a num-
* ber of minor schemes proposed for the utilization of the supplies of the smaller

rivers or for the storage of local rainfall.. This river basin will therefore be.

" the great field of operations for the construction of protective irrigation works ..
_ during the next twenty or thirty -years. But if every project that has been
proposed by us or brought to our notice is' pushed to completion, the result
- will be to effect a reduction of n#t ‘more than two-thirds of a billion cubio
_feet, or of* about one-fourth, in the volume now running to waste.  Sixty-five

per cent. of the total surface flow will still pass to the sea. - == . .

® 7o

! - 87. In Orissa, the Mahanadi, Brahmani, and Subarnrekha, carry annuall

- to.the sea more than b billion cubije feet or 97 cent. of the water whic
flows_on their catchments.  With a fairly :stea.c;)eI

 B4iriches, and which falls below - 50 inches only in one small tract, there is but

2+ Yittle demand or necessity for irrigation over the greater part of the basins .of

 these rivers.: ' o T e e

y rainfall which averagesover -

 pat] i o
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-drainage "  aTen 00 he' vrevalen - ihe gurface
”soil throughout almost the whole of the watchmen _"f’o’fé pois rive Tﬁ&{;’{’:ﬁ‘;ﬁ

the “infinifesimal  percentage "of water utilized.!’ We do :not’ despair of the
possibility of making some use of the water in certain tracts of suita 1&3* ﬁ%j
at'the best,ﬂ}qzje__wjﬂl be held back from the sea only a miere fraction Ok-the !
2} billion cubic feet of the surface drhinage of these two river eatchments. ™

- 69. Finally, before leaving the peninsula and pessing to Northern Tndia, wo.
may point to the erormous volume of 8 biﬂionpissbig feet, or nearly d{% wi
- cent. of the whole surface flow of India, which annually rushes down to fﬁe
- Arabian Sea from the steep slopes of the Western Ghats. . Hy the bold device of
- constructing a reservoir at Periyar on the outer slopes of the Ghats, and carry-
 ing the water by means of a tunnel through the intervening hill on to the eastern
- table-land, the Madras Government have been able to utilize about 10,000 million
“¢ubic feet or 0125 per cent. of this flow. = The chances of being able to repeat
- this measure in the Ghats further north do not appear to be promising.  No gﬁl'
opinion can be passed upon this point until every possible site lins been examined ;
but there are certainly no prospects of ever making any appreciable reduction in
the enormous volume now annually lost along thiscoast. .~~~ . :

R

~70. In Northern India, in the great valley of the Indus river, we find condi--
- tions which are on the whole exoeptionally su%table “for the effective utid]i(z:z?i%ﬁ
- of the surface waters.« The snows and ~glaciers of the' Himalayas provide

storage on a scale that man cannot hope to rival; the level alluvial pbﬁns
lend themselves to the economical construction of large canals; while the
demand of the thirsty soil for water renders all such works remunerative.
in the highest degree. And yet, under these exceptionally favourable condi-
tions, only 9 per cent. of the total rainfall, or 30 per cent. of the surface flow, is
retained for purposes of artificial irrigation. 'We have no doubt that, notwithe
standing the enormous areasalready irrigated in this catchment, amounting if well
irrigation be included to 18 million acres, it will be possible to make very large
extensions of jrrigation by utilizing a portion of the, present surplus drainage
But if all the works which are now conceived to be possible in the Punjab and
Sind are constructed, although they may absorb an additional half ~billion
cubic feet, not a single large tract that is especially liable to famine will be
appreciably .affected thereby, and 60 per cent. of the surface water will still
run to waste in the sea. No human skill or ingenuity will carry any portion of
this volume of 3} billion cubic feet to the high lying plains of Jaipur and
;ﬁ:vgg,lor 1<i)ver the ridge of the Indus valley to famine-stricken tracts in other

ndia. ' ‘ RECR S A T

71. In the Ganges Valley, with a more copious. rainfall and eonsequent
smaller demand for water, out of 17'5 billion cubic feet of surface flow, only 2
billion, or 9 per cent., is utilized. In the portion of tha basin which drains into
the river above Benares only 0-6 billion cubic feet is. retained, although the
waters of the Jumna and Ganges proper are drawn upon to the greatest sxtent
that has been found possible by the highest engineering skiil. - No means have
yet been found for storing any portion of the enormous floods which are brought
down from the Himalayas during the few months of the monsoon season.  In the
outer ranges, where the rainfall is greatest, the steep valleys of the hills,
with their decp and porous beds of loose boulders and shingle, hold out small
hope of affording any suitable sites for reservoirs; and even if a site could be
found and a reservoir coustrucied, it wonld, in all human probability, gilt up in
a very few years. The fine and slowly settling sedimeut of the Nile or the Betyg
can be carried ’throlggh a reservoir many miles in length, but the coarser mate-
rials of hlll strbams sink to the bottom as soon as their veiocity is appreciably
ch'ecked.. On 'the right bank of the Jumna, in the tract drained by the large’
tributaries of that rivey with their cources in the Vindhyas or the table-land of
Qengral India, more than three-fourths of the catchment lies in the territories of
Native States. - In the eomparatively small tract in British territory there are,
no doubt, at least six districts which are peculiarly liable to suffer from drought ;
and to some of these it will be possible, although at a considerable annual loss to

“will till flow past Benares,

But, there will still remaiu & number.
irrigation. will: lie deficient. -and

‘every mgasure which might reasonably.

nd, eve

'be contemplated for increasing-the area of irrigation in thess British distriots

‘4 earried to completion; the addition  to_ the utilized wolume will not exceed
200,000 million oubic feet,

hus more than 85 per cent. of the surface drainage

. Over: which drafns into the river below Benares the

“rainfall gradually increases. towards the north, east, and south, both in amount

“and cerfainty, and there is & corresponding reduction in the need for irrigation.

There lie, however; within this portion of the catchment many tracts which are

to a: greater or less exfent in need of further protection. . But, when in the
‘whole catchment of the Ganges all has been done that can be done, it may safely

be aserted that, uiless there is a remarkable change in the physical or agricul-

tural conditions, the river will still carry annually to. the sea at least 15 billion

oubio feet of water. . Thus, from this single catchment and from the outer slopes

. iof the Western Ghats, there will still be a loss of over 23 billion cubic feet—a

volume which falls but littla short of half the total surface flow - o'f_ India,

_ equudi‘ng“Bmfx»naund.Assam;l;}; S

L 93, In anotherch&pterweput j_ forward ﬁ"ﬁmgra‘,xiﬂx‘mét "of new irrigation
. “Works, which should, if completed, have the effect of increasing the area under.

frrigation by 6} million acres.. This will involve the subtraction of about
one billion cubic feet only, or of less than 23 per cent. of the surplus volume

' which now runs to waste in the sea. . .

4 Limits to the. extension of well-irrigation—In the preceding para-

graphs we have discussed the limits up to which irrigation from the surface flow
of water is capable of extension.” There remains the question of the, degree to
which the subsoil water-supply can be more widely utilized than at present. We

“have estimated the volume of water expended on irrigation from wells at about

one billion cubic feet, or not more thar 1} per cent. of that portion of the rainfall
‘which penetrates the soil. ~ As far as supply is concerned, this percentage might

~ no doubt be more than quadrupled ; butthe quantity of water in the subsoil can

no more be taken as a roeasure of* the possibilities of well irrigation, than the.
volume of surface flow passing into_the sea can be taken asa measure of the pos-

. sibilities' of irrigation by works other than wells. The limitations, however, to

- which irrigation from wells is subject are no loss Xositive and definite than those

. of irrigation from the surface flow. The soils an

crops which are unsuited to the
latter class of irrigation, are generally equally unsuited, and in some cases even

- less well suited, to the former. Thus on some black soils, even where canal or tank
" frrization might prove advantageous, at any rate in a yearof drought, well-irriga-
_ tion very often would not pay, owing to the inordinate expense of raising the
large quantities of water required. ~ For the maturing,of the rice crops well-irri-

gation rarely, if ever, pays...But the principal distinctive limitations to the
extension of well-irrigation eohsist in the amount and quality of the subsoil sup-

" ply, the depth at which it is found below the surface, the conditions of soil and

subsoil favouring or impeding construetjon, and the consequent expense of con-,

* struction and raising the water. In the alluvial tracts of Northern India, down to

the line of the Jumna river, the subsoil supply of good water is practically in-
exhaustible, and its depth generally moderate; the soil andasubsoil also generally
favour eonstraction. - It is difficult, therefore, heré to place any limit to the even-
tual extension of well-irrigation, exoept the requirements of cultivation. There
ave already districts of the Punjab and United Provinces which have all the
wells they require. . South of the Jumna the water lies deeper, and is less abun-

.1/ dant; it is also more liable to exhaustion in times of drought; rock has to. be

penetrated, and the expense both of construction and lifting is greater. In
addition, more numeérous waterings are required, the total area irrigated is
smaller, and well-irrigation generally does not. pay except for a valuable crop.

© Tere'the extension of well-irrigation must be exceedingly gradusl, and can only
 incresse paré passn with u development of the general resources of the people.

- But while this extension cannot be rapid, it can and doubtless will continue long
Patl = ' '
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and which will be proteoted from famine, by
at present, notwithstanding the utmost devele

f th

T 5. ~From  this bri of the conditions prevailing fna
number of the principal river-basins, and of the (‘ige“z‘;emlf:gfconﬂitims“ Jimposing

] be evident that in many tracts -
which are necessarily dependent wpon the local rainfall, even the ntmost possible
use of the.available supplies of water will fail to afford complete protection against -
famine ; that the volume of the rainfall, 'or of the waters which passunused to the -
sca or percolate into the subsoil, affords no ‘index to the possibilities of extending
irrigation ; and that the limits to its further extension are those imposed by the '
local and other conditions which have here been briefly indicated, -and which are
discussed in fuller detail in subsequent -chapters of this report. . But, although -
there are limitations to the protection that. irrigation can’ be.made o afford, -
the very impossibility of its affording complete protection makes it all the more -
incumbent to utilize to the utmost such means as exist for ifs extension. -t
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~exceeds the annual interest charges at four per cent.

of two kinds £ amall works originally consiructed by the former rulbrs of
“tha ¢ountry or'the owners of the soil,.and now confrolled and maintained by
| Government 5 and large works which have. been  constructed. or reconstructed
by the British Government as productive or protective public works, or, in other
. words, " s financial ‘investments which - were expected to be either directly or
 indirectly remunerative. . The most important, though’ not all; of the latter are
technically classified as:* major works,” while the class's minor works * includes all
. of the former and also a few of the latter, The minor-works consist for the most
 part of small! loeal works yhich are maintained by Government in consideration:
" of the revenue derived from or dependent upon them, but so little capital outlay
""has been incurred on them by the British Government that capital accounts have
. not been opened for them.  Between works of this kind and major works:
(there is, however, an intermediate olass, known as ‘minor works for which
’ capital and revenue sccounts are kept.'. Some of the works in this class are old..
“pative worke which' have been improved or enlarged by Government at a consi-
 derable oost ; others are new works, generally of small size, which have been
_constructed by the British Government, but which have not, for reasons which
' it is unnecessary now to consider, been classed as major works, ' State irrigation
~works must, therefore, be considered under three heads :— =~ .= T
7 (a) Majorworks. L. e
(). Minor works for which capital and revenue accounts are
(c) Minur works
. f_.;, MA_JOB WOBKS-.-E.,;;”.'.':Z e N

hioh capital and revonue accounts are kept.
 which capital acoounts are not kept. - . -

. T1. Finansial results.—~The followitig fable exhibits the fmancial results
attained on major works during the year. 1900-01, which /may be regarded as !
fairly, normal m the aggregate, though not in all cases for individualppro-

it o g
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el 71010730 | 106 0 700 { 4,643,852
Bnd - . L0 s |
Bombay % v . u il Bp—1876 | 13 | 622 | seus | 972 ) 4 | o5
Madms . T . 0 Rl n2e8 |86 | 706 | 2015270 | 367 | 41 | 09
o : y
8

) '‘Acres. ' Ra. " Rs. Rs.
I T - N
25 . ¥4 | Ll
| 18 | 77 (765 _;961,434.' 156 {19 | o4

k‘yl’\‘mja_\b : R e

Bengd .. v 6168 | 08 | 288 | misgn Ats 19 17
~United Provinces }‘_J, b BT }!, 73,1 664 | 1888001 | 393 [ 43 | 1y
i I ‘;' : - X . fasl it

o Toras oo} seesr | 7l | 678 |11208301 | 316 | $5 | 11

. It will be seen that the works in Bombay (Decoan and Gujcrat) and in
Bengal do not earn enough revenue to cover the interest charges on capital
outlay. Not one of the twelve works in these provinces has proved remunera-
tive, and with the possible exception of the Soné Canals in Bengal, there is no
prospect that any of thew will ever become so. Inall other provinces the works,
a8 & whole, have proved highly remunerative; but there are three Wworks in
Madras, and one in the United Provinces, which give no promise of ever -
fulfilling the conditlons of a productive public work. Nevertheless, taking the
works’ for all provinces together it will be seen that regarded merely as a
-financial investment the works have been very profitable, and now yield a net
revenue which i equivalent to 8 return of 71 per cent. on the capital cost, and
by more than 113 lakhs.

*
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“8omp of the works. however, aré hot. yet.

- twice to-four times:the ‘vama_‘_"f'#nﬁmﬁy ‘irrigated.  In some ‘parts, as zgl;gm

there oan be no cultivation, aud therefore no population, without ranal fer
- tion.: - In others,” the -efféct of the works mpxgﬁmmnlil;xgor xamm?&g hﬁx}gﬁ;
- the subsoil water, on which the well-irrigation depends, is of  the utmost. valye
 and importanca.” Tho valuo of tho orops ferigated by the oanals n o stngiq
- year is about equal-to the whole capital cost of the works; and in" years of
- famine the . produce of tﬁq irtigated area, being largely available for tmmPort

o sirosod ractay bovomés an important ffem in the general food supply of

U9 Magnitude of the works.—~Excluding the Cau #erf ﬁéi'ks, which meysl

. regulate the supplies in the river channels of the ‘delta, the combined ‘dischay y__
~ing capacity of the head channels or main lines is over 100,000 cusens,* = The - |

works in Bombay and Madras have also storage reservoirs with a combineq
storage capacity of over 80,000 million cubic feet, while the total lehgth‘ of

Government channels, including main lines, branches, and all. distributarics

about 36,000 miles.: It ‘may be added that the table which we have given foos

does -

not include two important works which were completed and opened in 1901-02, .
Yy

* viz,, the Jhelum Canal in the Punjab and the Mandalay Canal in Burma
| These two works will probably irrigate before long over 700,000 acres. . .-

- - MINOR WORKS FOR WHICH CAPITAL AND REVENUE ACCOUNTS Aﬁ% KEPT.
80. Character of the works.~Under 'this head are included a fow smal]

works which bave been initiated and carried out by the British Government.
but the majority of the works of this class were constg:ucted by formgr M% o
the country or in their time. They have, however, been enlarged and improved
by means of expenditure which has been charged to a capital account, and the
works ate credited with the increase of revenme which is attributable to that '
expenditure, In the Punjab and in 8ind, minor works consist almost entirely '
- of groups of jnundation canals from the Indus or its tributaries, which -irrigate
very large areas. In other provinces they consist partly of tanks or storage '
reservoirs, and partly of small canals or groups of canals which generally take off +

from above weirs bu‘ilt across the smaller streams of the country. - Thereare, in

all, seventy-three minor works for which capital accounts have heen opened. .
81, Financial results.—~The following table  shows the ﬁnncxal results

. qtta.ined on these works during 1900-01 :-—-g L e ‘a" :‘femts'

Percentage of | - LY »
. ‘I::;gi:f | Per cent. Areq. Re. , ;l
Punjsb . . . . 5 2548 128 | 402,189 18
$ind . . . 1| 98 | 269 ‘ganuss | wa
Bombay . . . . . . e | qesr | o~re | sege | /o
Madras . . .. . . . 2 { 9790 53 '] 611,603 | 83
Baogdd . . .. . . g 706 | —03 B
Usitd Provioers .+ . C .. 4| wre | st negm |28
Rejpatana o~ « . o . . | 3 | sem | w01 | serer | 8
Baluchistan . A 1612 o8 T R
“GuawpTorar .y 73 | 32004 | 60 | 9,190462 | 24

§ Throughout this report the word * cusce ? is used for © cubic foot peé second.

TR
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§ thoy fail t0 yleld & met teve-
'sufficient ' , ses..The works- in: Bajputana and .
Baluchistan ar unremurerative, ; but, for the former province the results -
for 1900-01 are distinctly below the average; and 1n all ordinary.years a. return -
of.2 or 3 per cent. is realized. Taking the works as & whole; it will be seen that -
they yield an ayerage return of 8 per cent. on capital -cost, an are: almost a8 -
profitable to the State as the major-works. . This result, however, is mainly due
10 the large Teturns earned by the inundation canals in Sind and the Punjab. - .

489, Protective value and. magnitude. of the works.—The works irrigate

over ¢ millions'of acres annually, but the irrigation is"more variable and un-
certain than' ‘that effected from. the large. works, both inundation canals and .
tanks being liable to fail in*unfavourable seasons.:..Nevertheless the protective,
valué of these minor works is very great when compared with the capital cutlay
incarred on them. The total length of the Government .channels  pertaining to
‘them - exceeds . 7,000 miles, and there are storage reservoirs with an aggregate

capacity of over 25,000 million cubie feet, - v oot oo e

J 5o MINOR WORKS FOR' WHICH OAPITAL ACCOUNTS ARE NOT KEPT. .~
© " 88, Nature of the toorks.—We have noxt to Yonsider what may be - called
the indigenous State irrigation works, the maintepance of which has been
undertaken by Government. - These works are essentially of the same kind as-
those which we haye just been considering, the difference being that in respect
of these no charges have been made to a capital account. It must not be sup-
posed, however, ¢hat Government has never undertaken apything more than
the bare maintenance. - Considerable sums have been spent in improving and
developing  the works, but it has been found more convenient to charge such
expenditure against a revenue account, and to avoid- the complications of &
capital dooownt. oo oo E

. 84, Under this head are included all the inundation canals in the Punjab
and Sind which bave.no separate capital account, and also all the old or native

" jrrigation works in Upper Burma, which resemble those in Southern India, and
_ consist of either tanks or small canals taking off from above temporary or per-
. manent weirs across the JJeds of minor- rivers. " But collectively the most

important item under this head is the 40,000 tanks, river channels, or other

petty irrigation ‘warks; which are to be found in the Madras Presidency, and

which irrigate between them more than three million aeres. :
85, Financial resulls.— The ‘foll‘év?ing statement shows the areas irrigated

- by all works of this class, the revenue due to them, and the expenditure incurred

Y

on them during the year 1900-01:— '

R »mﬂ“»"", o R wﬁ,’.‘:’“‘ ) ”::f;“:_' . Charges. - | Mot revenve,
T ‘Ams' | . Lakhs of - { Lakhs of‘; Lakhs of -

“rupees. - | - rupees. rapees. *

Madm | e kol Ui auseso | ovese Tz | ares

Pusisb e e e VI, i) Cvorkss | 708 | 4w 21
' Bombay, fvoluding 8ind . . T ;700 teerses | sram | lone | mor
CBeagsl .o oovel e e o) e | o oa’ | —015

Burma T Lo e a e . Lol eree3

1338 | 5 613

1961

-

 momr .| &7ssms |
. ) . i

-

89 | 5108 | eper

- Here also the revenue due to two small works in Bengal was insufficient to
cover working expensés’; but, taking the works in all provinees as a whole, it
will be seen that they irrigate nearly six million acres, and that the outlay in¢
curred by the State amounts to about 40 per cevt, of the revenne derived from



"therefors ba said that the Sate frrigation ‘works
‘éeting all charges including interest of about two
er iineteen million"aoress s, =y N

them. Tt must bo. rememhered, however, that part of this® expenditure is
- incurred on improvements which: will tend to . increase ‘' the efficiency of the. .
works and the amount of the revenue derived from them:,~ This is particularly

the case on the inundation canals, and on the works in Burma, where heavy = of 1he area under  vigation sino 880 ,Ejggé,.ﬁThef?'
expenditure has been incurred since annexation in putting the old works into f 1898 gave a table'in paragraph 561 of their veport, com«

gated under the three classes of irrigation works Enown as

p otective, and minor, during the thres years ending 1896-97, with

thorough order, and in rendering them more substantial and permanent. - = "

86. Geyzyeéal""_’vf/inar;oial results fbrfu}d}ks of all classes—The geneﬁﬂ 'ﬁﬁéﬁ& ‘

_ ol Jin 3808~ ! bie areag di ears ending 1878-79. © Wo Liave hitherto considered
cial results attained in the year 1900-01, on all the irrigation works' then in - productive snd protective work %imsder?the‘tmé_he&&"of‘\f msajor works,” but . for .
actual operation, may now be brought together as ‘exhibited in the table - purposes of coanpuring the areas irrigated during the last four yoars: with: those
below :— . A SRR N RNt R .given in ;;r,the:‘;;jepors,acpg 1898, it may be convenient to adopt the classification -

i : ‘ there folhwgé,’ a8 iu the table below, in which the average areas for three
y ’ Cnpﬁtﬁlontﬁy toterent harzent ‘Net ' “Net ravenne tne iR P@?lﬂds € C UmPal'ed' W’jth the ﬁgu l:eS f@1~1900°01 :‘-_ ERE s e
Class of waork. _ ) toend of atdper oot | o aveols | less charges for R S R e
19000L Og‘;ﬁg‘:“ 1a 1900-0l. intereu, SRR - " :
= ‘ . . Average ares irrigated sunnally duﬂnétlwtgrien-, R
Lakhs of | ZXakhsof | Lakhsof Lakhbs of Pl .fnit,lm endmg ‘1‘,‘1, mi‘i“‘ FEE L : o
‘ » rupees. rapees. . rupees. .  rapees. bl T B At.eaaf?rl?oo ¥}
Mjorworke ... .ol 868372 ) ddesh |t 25970 | 11315 1 aemae. |1 mogte00.” | N0
Minor works for which capital acconnts have been kept ‘ 3,20'0@_‘ 1280 19-18 638 TREK MCaeEe & o - e
Othsr minor works . . . . oo S 8787 8787 SR e e “3 S Pl
. , : . -] Acres. i Acres. | . Acres. |  Acres. -
Toraz . 398376 | 15085 | - 3,6675 20740 Productiveworks .., o f 4,845,001 | 7,774,860 | 10,465,882 | 10,868,976
From this it will be seen’ that in 1900-01, which may he taken as a nor- y’@wﬁ‘{e e el el 22_1'030 e 309’5“ | 839418

mal year, the net revenue derived from all the State irrigation works then in
operation exceeded all charges for interest on the capital outlay and for mains

tenance by over two croves of rupees.t LI 4',6;45’991 k ‘7’99,5’890 ,10"775’4*4’3 - »11"2 08,891

87. Abstract of irrigated areas.—The areas irrigﬂe& in '1900-01 by each 'M'iz;b‘l“wﬂik#‘“ﬁ: (N 45;9_55:277 7,200,848 | 6,860,355 - | 7,897,224 °
of these three Cl&s.%'s,F of works in the several provinces may also be brought PR R R LR S : A A
together as shown below :— : ST e e ) LN . , < S : o
S GrAND TO"I'AI.E .1 10,601,368 | 15,286,233 ! 17,644,803 | 18,605,615

) ] |
. Major works IMinnrworknlnr = & : i RO I e e .
Provinee. | U'!‘I?gnch_ve ! n’hich"gnpiml Othtfr rgmor Total, 1 * o B . : L L & . . . - E .
L Sede. ‘ e - ... 'The aveas irrigated in Upper Burma, which had not been annexed in 1878-
, : et 79, have been excluded from the table, With regard to them it will be suffi-
f on, “ cient tostate that the areas, which are all under minor works for which capital
Acres. ! Acres, Acxes. Acres, . ] : " <
. ‘ "aceounts are not kept, bave increased gradually from 254,000 acres recorded in
P\ln]ﬂ‘) . . . . . . 0 . 45642,852 602,]89 . 707,525 5,952,5‘36 : o 1894'95’ t‘n 576’936 aci'es in 1900_01' L - : : . . ‘ : - .
Sied ... L L Lo 061434 882,056 |} N ’ T g T e P L o
Bombay . . . . L saar 35,622 }1’29"368 5,266,153 . 89. Slow rate of expansion on minor works.—An inspection of these tables
' ' ) V ' ghows that, although there has been a remarkable and continuous expansion
Madras .o oL 29 511,603 | 8,173,250 | 6,600,124 " ginoe 1880 of the area irrigated by major works, the increase has been mainly
Bengal 71 5 oy : " under the head productive.- The absolute increase of area under protective
g e e . e . msen 98,619 744,890 ande , hes roducts TeA ur
Onited Provi i N ‘ work® during recent years has been small. - Few works of this kind have becn
TReBrovites e e e e ] 1SSR0L T 113,793 2,001,864 - sanotioned, and those which have been sanctioned are not yet completed or in
Rejputama . . ., . . -, . - 34,767 . 34,767 ‘1. operation. . It is more important, however, to note the very small increase which
Baluchistan : g3; - has oocurred in the area under minor works. It seems probable that in the
[ e 5.482 1 .} 5232 o course of a few years the area under major works will be nearly three times as
Burma . . . . IR - 576,936 | 676,936 great a5 the average for | the triennium wemhqg ’1878-79, but that thé minor v
| ' : ‘ — A works will show aun increase for the same period of less than 25 per cent, It
Gravp Torar .| 11,208,391 | 2,100463 | 5783698 | 19,162,551 is not difficalt to account for the slow rate of increase under minor works,
e e e e - | 'As long as-the expenditure on the construction of new minor works, or the
: i ( - improvement and extension of the older works,” is charged against general
. * The e]‘mrgel for interest has bgen ro.dnced to;S% per cent. in respect of all capital outlay incnrred since the nues T . 18 sure to- be slow end uncertain, ‘and there is a constant.
81at March 1900, but the difference will be immaterial, : . reve P 1 t ‘ , ts that b dl' than sufficient
tIn a statement prepared by the Acccuntant-G 1, Public Works Department ' » tendency to restrict the grants 0 amounts ¢ are Lardly more d putiiclen
At Y WV 3 o o nt-General, , rk Ners , ) . , . ’ . \ . - . \ s » )
his ncte No, 10-1,, dated bth May 1802, on the Irrigation ‘Accounts fo‘!)' 1?,019-?2, ?f: ﬁnaasnzln?:‘ﬁg!&?:m:;‘frt : to meet ﬂli} GQSt of .‘!Pk%P of existing works.. We' have v pointe 1 out, in soms :
iug the genersl tax-payer wers slown usa net guin or proft amovnting (o Re.1,74.21.486.  The difference is “of our Provincial Chapters, the great ﬁeli mlrhwh exists for extensions of the area
ne to the fact that for the purpores of that stateruent it was receseary to include cupital ortlsy on works like 1 : o ich i directly remunerative ; and
Jhejum and Mandalay Capals which have notbeen brovght i:to]zpemtio;, :nc; }t)o exc]rud“eyt(l}]e ﬁgxrzs'}o': H]; under mlIlOl: "Wf}l'kﬂ, manyOf Whl Amhey tobe o y e em;a ? S
mintor works in Mndras for whizh eontinuous revenue seronnts sre not keypt, end also all charges for interest on L r_‘gr 1. e S x e R L e

ceapital expenditure which bas been chnrged sgainst revenve. Tor the purrose of this chayter the amount now
given may be accepted.
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90. Other State expenditure on mis prks. y
give in this chaptér & gencral view of the financial, productive; ‘and: '}
-results attained on Stais irrigation works throushout India, and have refervbd

in greater detail to particnlar works'in the worresponding sections of vur Pro-
vineial Chapters. - We may obiserve, hiowever, that the figuros which: we have
given relate only 1o those works, the aceounts and retarnsfor: which a pear in.
tlie administration reports of the Irrigation Branch of the Public Works Depart-
meont, and that the idea which theéy give of the connection 'of - the: Btate: with
irrigation works is »vot fuite complete.  There are some works, suck se the
- Kabul:River Canal, or: the Firospur District Canals in the Punijab, or others
- undertaken for the improvement of estates belonging to or under the administra~
~ tion of Government which aré carried out or managed by Civil officers, with
or without oceasionnl technicsl assistance from ‘the Public Works Department,
and - are practically State works, but -of which no aceount is'taken in this
~chapter ; there are also -other important works which have been nndertaken
and cirried out in Native States under the advice or supervision of Government
~officers. Lastly, we have excluded  from- these stalements a -cousiderable
- expenditure which is met from the minor works grant and ' incurred by the
Public Works Department on irrigation and agricultural works, such ‘ss the
flood -embankments in Bengal, Burms, acd Madres, - Works of -the latter
kind may have a grenat protective value in' tracts which are liable to heavy
floods, but we have thought it more convenient to confine our attention in. this .
chapter {o works which give protection against drought. It is difficult to |
obtain reliable information as to the’ pratective value of fidod embankments,
but in Burma alone between 400,000 and 500,000 acres ara mmtmliy assessed at
rates averaging more than Bs. 2 per acre on account of the protection‘afforded by
such works, on which a capital cutlay of nearly forty lakhs has been inenrred.

» 91. Comparison of arens irrigaled by State and private irrigation works. -
Before coneluding this chapter we would juvite attention' to the’ statement
given in paragraph 46, from which it appears that great as is the area which is
now irrigated from State irrigation works, the area dependent on private irriga-
tion works is even greater, although it is not always so’ fully and reliably pro-
tected. -~ Out of a cultivated area of 226 millions of acres in British India over

183 millions receive irrigation from State works ; whereas. the area reported as

irvigated from wells, private canals, tanks, and other sources, amounts to over 251
millions of aeres, of which more than half is under wells. Considering both the
extent and the cfficiency of the protection afforded, it may be said that State
and private irrigation works play an slmost equal part in the protection of the
country from drought. We shall consider in the two following chapters the
scope tyvhichye'x ists for the extension and development of both these means of
irrigation. = o R o :

% Lotroductory +lihag } 1& “down in our instructions {hat fth:egiﬁmn,
gaestion ;as regards new works is not whethet they will bodikely to prove-dirvotly

rersunerative, bué whether the net finaneial burden which they nay frnpose bn
theBlate, in fhe form of charges for interest and ivaintenance, will be too high'a .
prigt Jor-the protection against famine which they may be velied oft ‘toafford 5
pnd that it is from this point of View that we should consider: proposals * for tha:
extension of irvigation .in distriets in iwhich cullivation, is very insscureand
precarious. . This instruction renders it necessary that we should consider very .
carafuily the financial prospects of all proposals, with & view té deteyminidg the.
actual price which the State will have to pay for the protection which they will -
afford, and the real yalue of that protection, " © e e
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<. 98. Indirect advantages of irrigation.—1t has often been urged that the
indirect advantages of irrigation in India are so great and incontestable that the -
- question of the direct financial return which may be anticipated on the capital
_ outlay is one of minor importance to which- very litfle regard should be paid.
- This proposition is not likely. to commend itself to those who are responsible for
finding the large sums of money required for the construction:and - maine.
“ tenance of irrigation works; and’ it seems desirable to form a clearidea of the
nature of the indireci advantages which are claimed for irrigation works, and of
- their comparative, if - not absolute, value to the State in different circutmstances.
These adyantages are of three kinds, each of which must be considered
sepagately om0 i o T
" {(a) The increase in the general wealth and prosperity of the community
© 7w s résulting fromd the incresmse in the produce of cultivation due to
- irrigation even in years of normgl or more than normal rainfail.
. (b)The effect of irrigation and of large water storage works in ine
5 - oreasing the humidity of the air, and in raising the level of the
. - underground water-supply. - - - YA g ey
' (c) The prevention or mitigation of tho horrors and the cost of famine,
o 94, The value of Jrrightion in increasing the wealth ‘aad fo0d supply of the
country cannot be doibted 5 afd aithough “the awgunt or.‘percerltage of this
.inorense varies greatly for diffcrent tracts, it oan generally be estimated approxi-
‘mately for particular fracts i which' rrigation works have been for some. time
in operation.. Thercare, however, obvious limifs to the pesmanent ehiarges which.
the Stale may reasonably be expected to meet for the purpose of inereasing the
produce or the profits of caltivation in* particular. tracts, ~ ‘The value of the
crops which have been irrigated in a single year is often compured with the
oppital cost-of the works. . The comparison may be intéresting, but it is very
misleading as an indieation of the value of the work,” In the first place, the value
of,the crops which receive irrigation from .a canal does not. always - represent
the value of the increase of produce due fo irrigation. . It may do 50 in parts of
Sind and the Punjsl. ‘where cultivation without irrigation is impossible, but ‘not
on the Orissa’or Kurnool-Cuddapah Canala: on the former canal, owing to the
generally copious rairdall, the difference in the value of irrigated and unirrigated -
crops is small in ordinary years ; and % the laiter the people tind it more profitable
to cultivate large areas of dry crops, for which the rainfall is ordinarily suflicient,
than to put a smaller area under wet (ride) cultivation. : But when the increase -
in- the value of prodlce due to irrigation has been determined, it thust be som-
pared not with the capital oost of the works, but with the annual net:charge for
interest and ‘maintenance which they impose-on the State. © We have found that -
there are many works on which this eliarge varies from Rs. 5 to Bs; 8 per acre irri-
gated.  Premd facie, there is no more reason for calling on the Btate, or, in other.
" Parr L. SRR N
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i ‘annum, for the sake of inoreasing by - produse:
- belonging to a private owner, than there be for calling on it fo-
.- amount for the purposs’ of supplying another man’s acre with magure par
. Trom the qu tion of famina protection, which will be considered separately, th

maximum- permanent charge . which the Btate masy  ‘reasonably - undertake

.. in - providing irrigation, - shonld ' theoretically be limited by.. the share of
the inorease in the value of produce due to irrigation which it -will be able o
- recover indireotly. It is hardly ‘ necessary to say mueh here.as to the manner

in which a share in the incresse of the wealth of the comraunity comes back,
. in some indirect form' or other, fo the State, as by the increase in railway.

.earnings or in the revenue derived from exoise, stamyps, income-lax, eto,, or by
other ways in which the State shaees in the prosperity of the country; buta

 measure of this share may be proposed which will be . sufficient for our - present

85, The best measure of the inerease in the profits of “cultivation due to
irrigation appears to us to be the amoung which the people ave willing o pay for
it, that is, the gross revenue of the works, “The two main factors ‘in this item
are the area under irrigation and the pitch of the water retes, with each of
which the inorease in the value of produce is Likely to vary more or. less

directly, - We have found that water rates vary from one-twelfth to one-fifth’
of the value of the crops irrigated, the proportion depsnding to a great extent
on the value of irrigation in ineressing the produce. - If, then, the gross revenue
may be taken as a measure of the profits acorning to the cultivator from -

irrigation, a cerfain percentage of this revenue may again be taken as a

“measure of the indirect veturn to the Btate which results from these profits, .

‘We cannot say what this porcentage should be, but for comparative purposes
the exact rate s nob a mauier of great importance, snd we will asume it at 25
per aent.  That is o say, that if the State yeceives Rs. 4 per aere from the culti-
vator as water rate, in consideration of the increase in the profits ' of cultivation
whioh he will derive from irrigation; it may be assumed that it will receive 25
per cent, of this amoint, or Re. 1 per acre, In some indirect way, either from the
cultivator himsclf or from those who share in bis prosperity, This will pro-
- bably be thought an cutside estimate of the share of the increase in the wealth
of the country which comes boek indirectly to Government,; but it enables us

to form a definite idea of the compurative effect of the indireat advantages
on the financial position of su irrigation work, ag shown in the following table,

which has been. prepared for 2 number of typical canals or systems of canals.
The term ¢ indirect return* is used in jt, and in this chapter, in a speeinl sense to
represent the intangible return which is assumed to acerue to Government, and
not in the technical sense referred to in paragraph 229 (Chapter VIII), This in-
divect return is assumed to be ineach case one-fourth of the gross revenue shown
in columm 4. It is added to tbe net revenue in column &, and the retwrn on
the capital cost shown in the last colamn is then strack, . 1 o

on the capital cost 3 bub for

s 33 per cent.; bu

‘. reivre of B

“agricultural community, .

’ Rerugx 0¥ Cirtrar,
Aren irrigated . Co T e

Nazes of worts. amy Gt | STLEN Mitgeme | 5 | 31 9

: BE2ES. . Tupoes. . g 5= 5 s

- . = B2 } ™

-1 2 B 4 6 6 |7 1.8
Punjab Major Works (@} .1 4957 (o) | €278 usls | 1314 [ sl se] 152
Godavart and Kistna Canals {a) 1,375 {dy) - 26959 ). BUBe 45'18 68 b6 224
Kurnool-Unddapah Canal () 61 21733 ) 177 B8 ) 08 &2 05
Coue Canals (4) . . N (] 287438 ! 11'13% 507 ¢y ¥ 29
Osleen Canals {3y & - ; 2002 2448 ) 359 Coee33 T 02 04 02
Betws Cuval (3) > o a3 507 5T —36 =B { 03 |-05
Nombay Croals, Class B {e) . ; e : 8671 158 . 68 | 08 S o5 138

(a1} For the yosr 1800:01, .

0} Avorsyes for 8 yeure enlding 1991-0% . ¢

(e} Fxolaaive of 258,000 kores irrigated on Native States branches of Sirhind Consl and Patials Section of 3irsa
Branch, Western Jutena Oenal :

() Bxelasive of 59440 sares aswumed ax old frcigabion. o - 7

(2} Averagea for 1¥ years vanding 190001, :

ang thet theed s a veal, n«iﬁﬁﬁu%}finfm-
| iceigation works b may-praperly bo faken
g Y orks Bra. proposed 3. but “the foregoing fable. indicates
aso indirect: retnons may. be exaggerated. - As might be expected,.
nsiderable’ whe direct: returns are high, but of little sbsolute

¥ r i {

hen the provisional assumption that they amount io
25. per cent. ol fhe. gross
works in the Madras deltas

verue, the indirect return for the great productive.
and in the Panjab will vary from 4 o 6 per eent.
~unremunerative works the percentage is fractional
and the amount of the, indirect ‘reoeipts ‘very -small 1t we assumo & lower
percentage on: the :gmsr.;i"revenue;: they will become quite inconsiderable. iThe
rata of interelt to he vharged on future capital expended on irdgation works,
: | : bute1f sllowanoe be made for interost charges during con-
struction and , until, rrigation is fully developed, it may be assumed ihat no.
work  will fulfil the conditions of a productive, work unless it will “yield
3, ; per oont. on the actusl capitsl cost, excluding charges for inferest

g S v » T e PP I R .
‘during construction - M awerk 4 likely 1o yield this yoturn, 16 is wnnecessary to
‘consider the guesiion of {ndiveet reburns 5 and if 3 will not yicld a reburn ol 3
‘wergent.. thar Indivect foturns fu- thomselves ava not Yikely fo bessonsiderable

enotigh to justify its sonstouetion, Wherd the divect ypburn s Lkely io %;:,fgrg
betwean & amd, B per vent, oo weight may be given to the elain of indirect
retnrus, and the work may p

Rhably be copstrucied withont involving much pisk

of nnty vesl loss 10 the Sfate. Spoaking generally, we may say that, althoughethe
of nuy veal loss to the State, - Bposking generally, W ndy say tant, ad gl-rhe
Yindirest returns on 8 hishly produciive work, and the increase in the wealth of
“he wont I of ;:‘Vlﬁ‘jiﬂ“ th B;l;’ ArS 5 INERHUTY,, A0 g?t&t NI "ﬂ’?!fd%lﬁ'é’a&f)iﬁ; ﬁhe‘f Bre

small and fnconsiderable on works which are wnreraunerative, aud that it is only
in & fow cases that it will bg necessary to' tuke them “into aceofini. When the
advaptuges offered by irrig#tion works are so small or restricted thaf the peopls
who enjoy them areuot able to pay-the vost of providing them, it may be inferred
that, whatever value they may have in years of fawmine, their effect in increasing
the wenlth of the country is also small. . This may seem almost a trujsa; but so
much s often said about the great indireet valie of irrigation works which will
not puy their way, that we i}m?e thought it necessary {0 discusy the subject af
gome lepgth, .0 I PR S

o

V. 8%, When fhe charge for irvigation fakes the form of an enhancement of
" land revenue, there is a consequent inerease in the proceeds of local cesses which *
~deserves notice. This increase is nob efedited to the works because the money
~is spenty locally in providing improved roads, schools, dispensaries, eto., for the

benefit of those who contribute i, ~ It is not therefore a State assgt; but one of -
the indirect advantages of new irrigation worke lies in the fact that they lead to
un increast in the cesws, or local funds, availeble. for the betterment of the

. 88, The effeok of irrigation and of farge storige works in incareasing the
* hamidity of the sir, or in raisipg the speing level jn wells, can bardly be

disputed ; but ifs value necessarily varies yory much in different localitive. It
can be of little bensfit in the descrts of the Punjab and Siad, whers the spuing

Jevels in wolls arq st unworkable depths, aad dry het ‘winds are continualiy

" blowing ; or in the Orissa delta, where there is & pormal rainfull of 60 inches and -

. woll irrigation js hurdly proctised; or in tracts which now syffer from water-
logging and very high spring levels.  But tanks and irrigation miay have agreal

indirect valie in such tracts as Bundelkhand, Cectral India, the Rajputana

 States, and the Bombay or Madras Deccan. . The exposare of laxge surfaces of

water to evaporation must teud to inerease the humidity of the air, and wator
evaporated inone place will be precipitated in another. Still mare tinpovtaut, ar
at any rate more palpatle, is the effoct on the spring level, and on the percolation
flow whioh can be pieked up from the biyls of sireams by spring channels or from

~ above small weirs.  But it is impossible to nssign any guantitative, and still less

any money value to these effects. It is sufficient to recognize them as operaiive

in " various ‘degrees in the tracts in which proteciive irrigation works are most

reqidred, and vs constituting an additional” argument for iheir construction,
although it is one upor: which, by itself, much stross cannot be daid. .~

Ty



799, The important
. preventing or mitigating

.- . protection, thera is no reason why the Stats should acoept B purmenentueharge
.. on the revenue for the sake of increasing the productiveness of ld: ‘
. private owners ; and that at -any ‘ratd snch e
- - aviount which may be yveeouped by the shaxe of ihe incrensed progduse which will
“come back {0 it .in an indirect. form. ¢ The reservation in respeotof famine’
- proteation is, however, all-important. .. The cbligation on the State to inowr
~ whatever expenditure may: be necessary o save life during famine, involves
future liabilities which caunot be evaded, and of which full saccount must: be’

fﬁmn of the vhlus of proteative
g vost axd - horrors of famine, has.
dered. . 'We have already observod - that," apurt: from.the guéstion-of faming

4

noli charge shoutld - b

taken. = We have therefore to consider what immediate expenditure en nnremu.

- nerative profective works may be justified by the reduction that it will effeot- in

the amount of these future lixbilities ; or, in other words, what reduction in the
future direct oost of famine to the Siate may result from a given: expenditure
on such works. . For the present we may disregard the indirect cost of }ammv to

the State, and the loss and misery which famine imposes on the people; and

confine ourselves to the purely economical question of the comparative demands

-on the tax-payer, involved in an immediate expenditure on protective irvigation

works, and in the future relief of the distress whie

‘ ] h nay be antioipated if these
works are not construoted.. - o o S p

f

~100. Thisisa question to which we have devoted a great deal, offa.i'taiifi({n, but

“of which a direct and satisfactory solution appesrs to be bardly possible.  If we

t L sk,

could obtain reliable particulars of the expenditure op difforept graups of villages;-

enjoying different measures of proteciion by means O irrigation, but all situated

within an avea in which all other  conditions affecting  the cost :of relief were

approximately identical, it might he possible fa estimatc $he saving in the cost
of relief which could be attributed to every irrigated "acre ; and to equate the
estimated annual cost io the State of extending the irrigated area with . the
saving which would result in the cost of famine relief, on.the reourrence of
famines of similar intensity after assaumed intervals of time. 'Fhe svailable
statistics do not, however, show the expenditure on relief works hy villages, but
by works, and it is not possible to ascertain the number of units from particular

villages who were relieved on the works. The conditions which induced the

people to resort to relief works varied so much in adjacent: aress, and even at
different times within the same aveas, thal no reliable conclusions could be
derived from deiails of the atiendance, even if they wers availuble. - It i3
unnecessary, . bowever, to explain at length all the difficulties which prevent a
satisfactory solution of the problem whieh we are considering ; but a few figures
may be given which will indicats & maximum limit to the expenditure which
may be justified as o preventive of the direot ¢ost of famine~ -~ -

101, Thore e few distriets in which the cost of famine relief has been
greator than that of Sholapur {u the Decoan, * During the last 83 yeurs, of third
of a century, this distriot bas sulferod from famines, as noted below—

1878-77 - . -+ Severa fatuin‘.ea axpenditure not kuown. . .

180192 . S
’ o - under similar conditions, -
1896-98 . - Acute famine—cost 43 ikhs -
F1899-180% .  -« Intense and prolonged faminem—cost 70 lukhs, -

" The amounts shown as ihe oost of the last two famines have been based

on figures supplied by the Collestor of Rholapur, whish give all expenditure to

the end of November 1901, including the losses due 1o irrocoverable advances
and to remissions of lan rovenne. - Five lakhs have been added to the cost of
the Jast famine as showa by the Colleetor, to cover expenditure inourred subse-
quently 1o Novemnber 1901, If we assume that one fumine such as that of
189303-1002, and two famines such as that of 1896-98, are likely to ocour in every
third of a oentury, we mayestimate the cost at 160 lakhs, or say b lakhe a
year. Capitalised at 4 per ocent. this amounts to 123 lakhs, which'is the
arithmetical limit to the unproductive expenditare which may bo inonrred for

urigaticn whrks in
s Bext $aha: oonsis

belonging to

carcitym=no ralisf given, bub it would probably be given fow

voiding havges for - inferest -is’ likely-to fmpose a

. wpenithe paynieat, ‘of 1t x inferest s like
Beavict Norlon, om th' ey ha the oot of faruine relef.

K. 3 atédz};mére;m
res to e brought w rde
ng oxtent  necessary o prévent-any -charges for
her 8holapur district has a population of 721,000,

_ y sown ‘and ciltivated ‘may be taken at 2,000,000
spedes, or about 24 acred for each  head of * population.” After. eonsidering
the velation -of  the ‘protested arca elsewhere!to the normally eunltivated area
“and: to the  population, and to the demands for famine relief, we. think
- that the minimum ‘area that should be protected by irrigation in order to
.. prevent: charges for famine relief in: future, cannot be estimated at less than
- U4 pores per head of population, which should, however, be assumed at 800,000,
to.allow  for future incresse.: The population inthis-district decreased by
80,900 during the decade ending. 1900-01, and this deorease will no doubt be
- more than made good with the return of more favourable seasons and the exten-
- sion of irvigation. . For such a population there should be a protected area of not
~lesw than. 820,000 acres, of : which it may be said, that 100,000 are now pro--
~ teofed by wells and existing irrigation works, leaving 220,000 acres for which
frrigation should, if possible; be provided.: Assuming that Rs. 1,25,00,000 is the
masimum unproductive expenditure which may be incurred on the strength of
the saving anticipated in the future cost of famine relief, the amount which
- ey be thus spent for every acre brought under irrigation will be Rs. 7. This
1auy be called the “ direct protective value of an irrigated acre’ in the district
- of Sholapur.” "If it be thought' that a larger area than this’ must be brought
wnder irvigation in order fo prevent all liability for the-cost of famine relief, the
" divect protedtive value ‘of an nere will be o yanch the less, IR

" uo . 108: It has already been observed that, when allowance is made for interest
~ charges- during construction and up to the time that” sn irrigation work is fully
developed; a-work cannot be considered as likely to prove directly remunerative
. it the ultimate net revenup will yield a retwrn of less than 3 per cent. on the
. capital oost, excluding charges for interest.. The limit to the ocapital cost per
" avre for a remunerative work will thus be the capitalizod value at 5 per cent.
of the net revenue which may be expected per acre of average annual irrigation.
Thizs; if the net revenue from & work in the Sholapur district were estimated at
Rs. 2.8 per scre, the work ‘would be remunerative if the capital cost did not
exceed Re. B0 per acve. But if allowance also be made for the direot protéctive
value of ah ivrigated acre, a capital expenditure of 50 + 57 == Rs 107 peracre
- might be contemplated. There is, however, very little prospect of any irrigation

- work being consfructed in Sholapar at so low a rate as this,

104, It will, however, be said, and truly said, that the protective value of an
_irrigated acre cannot be limited to the saving that it may effect in the fnture
- oost of famine relief. There is an indirect loss of revenue due to famine, of
- which account, must be taken, in the loss of land revenue due to land geing out .

- of cultivation or to the great impoverishment of the eunltivators ; and there are

+,eorresponding losses in the revenue from exeise, oustoms, salt, stamps, ete.,, all of
.- which are likely to continue {or some time after famine bas passed away. The
* totalof these losses, if it could be fairly estimated, would possibly not {all short of
" the recorded actual cost of famine relief, including remissions of land revenue, ete.,
~'which is all that wé Lave hitherto considered, But, over and sbove all this, it may
-be-contended that the expenditure which Gavernment may legitimately incur on
i famine prevention cannot be limited by a consideration of the reduction in the
* tuture cost of famine to the State which will result from such expenditure ; and
~,that a.much higher scale of expenditure may be justified, for the sake of
saving the inbabitants of insecure tracts from all the losses and demoralization
and miseries of: fami_nq'._‘?,:,:; : LT e e T R AT R A

0105, Tt is wineoessiwy fo expatiate on this srgument which we shonld be
the last to contest, . It is diﬂiquli;.to propose any Limit to ﬂzé_ expenditure which - -




< the Btate ma If 11 Drde
< famine.” But’ vagud generaliti
 of'famine are of . little use-in cops
- burdens which particular works may in
 pay for the protection which they will afford. A s
by which we can measurg the comparative weight,
. corresponding” protective ‘advantages . some - definitc -idea
- share of unproductive expenditure on.a work which may b

o]

ground of the saving that will be sffected in the future direct cost of famine to.

the State ; and it may be left to Government fo decide how much more than

this may be contempluted for the sake of protecting the community fror all;

the evils of famine. -

106. The best seale which, we ean suggest is that afforded by ‘
protective value of the frrigated acre.: Tt may be estimated, os ‘we have shown,

for any particular tract, .,h{f considering, in the light of past experience,  the-
probable cost of famine relief in the future, the population, the area usually

cropped, the area which may be regarded as protected, and' the minimum ares

that should be protected in orider o tide over a period of severe drought. The
ressod symbolically by

caloulation which appears to us most snitable may be exy
the formula— B L S i
¥ . r}“ v , - o8 ,'\1',' == _;;._,Z’:.,,'._

Proa” L

RN

Where #=The- direct protective value of an irrigated acre, .or the
o capitalized value, at 25 years” purchase, of - the saving in

average annual cost of famine which will be effected by

every acre brought undey irvigation. .00 &

- F=Estimated total cost of famine iun the given tract _for a period
of 25 years,"or quarter of a century, -~ . R

- P=Population of the tract, with necessary addition
oo tive inerease. | oot f el e
==Apen in acres which should be protected by ir

4 4 & ]
- each head of the population, .
i== Area in acres already protected.

" The oo-efficient # will vary in each tract, but for insecure iracts it will’

probably never be less than 008 ormore than 05, Other thiugs being egual,

the value of # should diminish as the arga normally eropped per hesd of popuda-.

tion increases ; butb the character of the cultivation, nature pf staple erops, and
other points affecting the question, requive eonsideration ; and when possible the
conditions in villages which are adequately protected within the ssme tract
should be considered. The value of a (Rs. 57) which we have proposed for
Sholapur may probably be regarded as nearly a maximum for a whole distriet,

as there ave few districts which have suffered so mueh from famine. If thero-

fors the value could be worked out for all distriets (although a 'smaller unit,

such as the {aluka, would - be preferable}, we should expect to find it varying

from a maximum of Rs. 60 in the Deecan, to #il in those districts which wmay
now bo ragarded ps secuve. I IRE SRS AL U DERI S S i
| " ' ! . 1{ N
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107, Pevwissible copital outlay per aore—~As we have’ before stated, we'
do not desive to propese that the unproductive share of ‘the capital cost of-
bringing an aere under irrigaiion should be limited to the wvaluo of 2.
although it should prohnbly be limited with reference to this value, for the

direct proteotive value of an irvigated acre will be a very falr messure of

its total, or direct and indivect, protective value ; or, ‘in cther . words, ihe
recorded famine expehditure is a fair measure of the intensity and severity

of the famine. Let it be assumed, for the sake of example, that this total pro-
tective value may be taken at three times the direet protective value. or & ; that
is to say, that we may contemplate an unproductive capital expenditure of 3«
rupevs per acer, in consideration, not only of the reduction which will be effected
in-the future direel cost of lumive, but also of the indirect profite which will

the direct

for prospeo-

rigation foi

33

~ acorue to the State under the heads (a) and (5) ‘referred to in paragraph 93, of

a reduction in the unreported, or indirect, cost of famine, and, sbove all, of the

_.protection to be afforded to the community from all the evils of famine. Then,
- if it be assumed as before, that every acre of average annual irrigation will yield

S @oxwsEGasmwL
templated on new irrigation works for the Sholapur district ; or generally, if

a net revenue of Rs. 2-8, a capital expen-
diture of Rs. 221 per acre might be con-

C=Permissible capital cost per acre.
" a=Direct protective value of an irrigated acre. '
~ p=Anticipated net revenue per acre of average annual irriga-
- tion. o B A K
m=A multiplier, representing the ratio of the total protective
' value of an irrigated acre to ibs dircet protective value.

' Then C=20'r 4 ma. L ‘ o

108, Our inquirics indicate that the cost of irrigating an aecre in many
parts of the Deccan, by canals with'a plentiful or reliable supply, is likely to ex.
ceed Rs. 200 per acre, while the net rovenue per acre may vary from Hs. 2 to
Rs. 8. If canals are to be constructed in this tract at all, it would scem that a
value for m, not differing very widely from our proposed value of 3, must be ac-

_eepted ; or, in other words, that Government must be prepared to face an expendi-

ture equal or nearly equivalent to three times the estimated future cost of famine
relief end remissions of revenue, for the sake of preventing famine altogether.

Then, if the average direct cost of famine in Sholapur be estimated at 5 lakhs

r annum, the antual cost of preventing this expenditure may he estimated a¥
15 lakhs,  The net direct cost to the State would therefore be 10 lakbs. Some
of this would be recovered by the avoidance of all the losses of revenue indirectly
due to famine, but the balance will ropresent the cost of substituting a policy
of famine prevention for oue of fawmine relief. i

109, 'We do not mean fo say that this value of the ralio m 8 foo high, ov
that it will ir.volve, in the particular casss to which if may beapplied, an expen-
diture out of all proportion to the advantages to be gainel by preventing famine
in place of relieving it. - The proteotion which it would furnish would not be

more ¢ostly, when considered with reference to the liabilities {oe famine expens

diture which it would prevent, thau that which has been affordad by sueh works
as the Orisss, the Kurnool-Cuddapah, and the Betws Canals, and many of the
existing irrigation works in Bombay. Tt is truc that the construction of these

“works was not deliberately sanctioned, with a full foreknowledge of the unsatis-

factory financial results which would be attained ; but we believe that the pro-
tective value of all has been great enough to prevent any one from regretiing
that they were constructel. We are inclined to think that the value of this
ratio m which we have assumed, is not too high; provided always that it is
applied only to,cases in which the water-supply is so seoure that the contem-
plated protection may be regarded as assured even in the worst years of drought,
when the protection will be most urgently nesded. When there is doubt on this
point, a much lower value should be taken, We think, too, that the value proposed
should be regarded, at any rate for some time to come;'as a maximum. But the
final determination of the limits to the expenditure which may be legitimately
incurred for tho sake of preventing, so far as irrigation works caun prevent, all
the great evils of famine, does not rest with us. All that we can do is to direet
attention to some of the elements of the problem ; and to point ont, in reply to
those who ocontend that the whole of India can be securely protected against
famine by the construction of irrigation works, that even when this is physically
possible, there is a limit to the expenditure which may be incurred, and a risk
of imposing a burden ou the country which may be even graater than that of
famine itself. | ‘

110. We have considered here what we have called the protective value of
an irrigated acre, as the only possible method.of approaching the problem to be
dealt with. . If we could bave obtained for every famine district reliable esti-

mates of the cost of all the protective irrigation works which conld he proposed,
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‘of “the nef revenue which wonld be Eierive;& from them, &31(1 of the aress which
they could efficiently protect, wé might probably have hazarded a sonjecturs as
to the probable net ﬁc@ to the State of carrying out such works, ' Bit such estis

mates were not and { could not- have beens available. ¢ The cost and the net
returns of a protective irrization work eannot, like those of & protective railway,
be approximately estimated at so much a mile. » Nor can we say, as has actually
been said, that inasmuch as the capital cost of the Godavari works hag not
exceeded Rs. 18 pet ueve, it is safficient to allow -something moro than double
this rate, or Rs. 40 per acre, as the probable cost per acre of the great Tunga-
bhadra projact. The mere cost of the works in any particular case, and especially
- when storage is involved, can only he a‘ppmximateilyy estimated after long inves-

tication and careful inquiry. Bub this is nothing to the: difficulty in deter.
mining the areas which will be irrigated in wet, in normal, lor in dry years, or -

the revenne wiich can be dovived from jwrigation—factors which profoundly
affect all estimates based, as all estimates must be, on acreage rates. lebihie
estimates on all these points, without which it would be very imprudent to sanc-
tion any espensive work, ean only be submitted separately for consideration on
their mevits. It will not be possible to protect every tract which iz in nead of
protection, and individual estimates will relate only to small portions of these
tracts. 1t thus becomnes necesssry to form some idea of the permissible ‘eapital
cost por aere to be irrigated 1 n any particalar tract, as the only possible guide
to the probable net cost to'the State of carrying ont such projects as may be
proposed. S N ’

111, It must not, however, be supposed that we estimate the probable nat
oost of protecting any tract which is now liable to famine, st & sum which is
equivalent to three times the probable expenditure on farpine relief. Thore are
no doubt many tracts in which protection cannot he provided al a less cost than
this, and they are generally the tracts in which protection 'is most wrgently

required. DBut there are others in which it may be hoped that the unproductive

outlay will be much less. Works ‘which will be produoctive, or in which the
capital cost is nob likely to exceed 20 times the net ‘revenue, will not involve
any unproductive outlay, and it will be unnecessary to consider the question
of their protective valne atall.. And we think that, in all tfracts in which
the cultivation is at all insecure, protective works may be sanctioned withous
hesitation whenever the capital cost is not likely to exceed thirty times the
net revenue, or Wbenever a net return of more than 3 per cent. on the capital
outlay may be anticipated. The indireet returns which will acerus on’ the
expenditure, and the protective wvalue of the work, will certainly suffice to
justify the sanction. When a lower refwen than this is  antieipated, it
will he necessary to pay closer attention to all the eircwumnstances of the case ;
and espeoially to the urgeney and the ocertainty of the proteotion which the
work is designed to afford. In such cases the work will either be abnormally
costly to construct or maintain, or the value of irrigation, except in years of
extreme drought, will be so small or doubtful as 1o jusiify csution in
according sanction. This examination of the subject leads to the conclusion
that, kowever great may be the indirect value of irrigation works which may
be classed as productive, it will diminish rapidly for works on which the direct
returns are likely to fall below the productive standard,’ and may beeome so
inappreciable, even in distriots which are liable to frequent famine, as fo vender
the construction of the works inexpedient. ST ST

 Szerrox IL—PROBABLE COST OF NEW WORKS,

112. Productive works.—It has been shown that the major ierigation
works hitherto constructed by 'the State have, on the whole, proved so

remunerative that they yield a surplus revenue, after all charges for interest

have been met, of over 113 lakhs, the net revenue being equivalent to a
return of 7L per cent. on the capital cost. The first point that strikes us,
in approaching the question of the wmcope for further extensions of State
irrigation works, is the limited field for the construction of new works which
pre likely to be equally remunerative, or even to be at all directly remunerative,

There {s not a prospect of mew irrigation works, on any considerable scale,

‘proving directly remunerative in any of the provinces in’ which protective,

irrigation is most urgently required, namely, the Deccan districts in *Bombay
and Madras, the Central Provinces, and Bundelkhand. The only provinees

in which there is. a conmsiderable ficld for - new - irrigation works which

are almost certain to be remunerative are the Punjab, Sind, and possibly
Madras.  In the Punjab, there is first the great project for the irrigation of
the Lower Bari Doab, which will probably prove highly remunerative,
whatever may be the form which it will ultimately take, or whatever may
be the magnitade of the scheme. The prosecution of this work iy likely to
extend over several years, and if the next great Punjab project, the Sind-Sagar
Canal, is then wndertaken, it will probably be in the expectation that it will
fulfil the conditions of a productive iirigation work, altheugh itis not likely to
prove highly remunerative. Any cther new works that may be proposed in this
“provines are likely to Le remunerative; and the same may be said of Sind,
where all capital expeaditure on the inundation’ canals has hitherto proved
excecdingly profitable, Almost all proposed new works in Madras involve the
vonstruetion” of storace works, and aithough many of the existing storage
works in the Fresidency are remunerative, there are some which axe pot 5 and it
is at least donbitlul whether many of the new works will be so, and almost certain
that the greatest of them all, the Tungabhadra project, will not.  If a sufficiently
large area of rice-growing land can be commanded, it is possible that the
proposed Tapti Canal may fulfil or nearly fulfil the conditions of a productive
irrigation work ; but this is al present doubtful, and it is almost certain that no
other large work can be proposed in Gujerat which will be directly remunerative.
All existing works in the United Provinees, north of the Jumna, arve highly

remunerative ; but there is rot much scope for new works outside the Sardah
project, and it may be doubted whether that would fulfil the conditions of 8

productive work if carried ont as originally proposed, but this we have not

recommended. The new works proposed south of the Jumna, or in Bundel-

khand, are certain to be unremuserative. In Bengal no irrigation work hitherto
constructed has proved remunerative; although it appears not improbable that
the Tribeni Canal, now under coumstruction, may nearly fulfil the preseribed
condition, as if has the glseat advantage of an assured and ample supply, and if
commands a rice-growing country in a very insecure tract. We have, however,
been umable to propose any new works in Bengal which are likely to be
remunerafive, L

113. Although the field for now productive works i
in almost every provines for considerable expenditure in

s limited, there I8 soope
extending or developing

existing works.  Expenditure of this kind, which i3 chargeable to the open
capital avcounts of the works, is almost eortain to be remunczative, cven when

the works themselves laken as a whole sre not.
114 Many of the new productive wo

£ a1l extimsions of existing works, will
which aré aleeady adequately prof and  they will not e
= for proteciive purposes. Nevertholess all productive works must
pssentinily yproteciive,  The direct reverue which fhey earn iy
hie asset, more especlally a9 5 s wsually at 5 masiumuvm iz yearsof
draught when so muny other sources of revenue are linble to sonirsch,  As
already shown, it is & measure of the incrcase in the wealth of the countyry due o

onosed in fuiure,
sted i provinces
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the works, a large shure of which comes back to the State indivectly. Pepulation

is atiracted from the more congested districts, and in times of famine many emi-

© grants from distressed tracts find agrieultural employment on the new

areas brought under cultivation. very extension of irrigation inerveuses the
sgeurity of the food supply of the country in yrars of drought, and, in these days
of cheap railway freights, the produce of irrigation can be carried to those parts
in which it is most required. For thess reasons we think that the programmes
of future expenditure on irvigation works should provide for the constiruction
of as many productive works us can be proposed, in whatever parts of the country
they are situated, and without reference to the urgency of protection for the
Parr L Fl
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locality. Promising projects should be held i;n"ahey‘anoe o‘nly when funds cannot |

be allotted for them withou! interrupting progress on irrigation works of any

kind which have been actually commenced, or withholding money from works
more urgently required for proteciive reasons ; or when adequate establishment
is not available for carrying out the works; or when the success of the works
‘depends upon colonization operations which it may be more convenient on general

grounds to postpone.

115, Protective works—We have next o consider the olass of works

which are called protective, not nocessarily beeanse they have a greater protective
value than the productive works, but becouse they lave been sanctioned in

consideration of their protective value although they were not expected to falfl

the condition of a produetive work. The majority of new works are likely
to be of this kind, or only partially productive, o R

- 16 Tt is not difficult o understand why the works to be constructed in
futave should be mnch less promising, ss financial vestments, than those which
have been construeted in the past.  Before {hose works were constructed, the
distriots in which they were situated all needed protection, and it was but
natural that attention should first be directed to schemes which promised not only
the best financial resulis, but also a much larger measure of protection to the
country at large, than could be attained by works of a less remunerative
character. The result of this policy has been an incresse to the revenue of
the country which now exceeds three-quarters of the amount of the Famine

Grant, and will before long fully equal that amount—an increase which may now

be fairly utilized, as reoommended by the Famine Commission of £878-80, in ex-
tending the blessings of irrigation to tracts which are less able to pay for them.
But, although this sufficiently accounts for the fact that possible new works are
nch less promising as financial investments than the works which have been
constructed, the fact itself may be expressed in another way. The works of the
past have, with few exceptions, heen canals fed from luarge rivers, on which
storaze works were unncocssary.  Lven the exceptions are significant. For the
excepted works hiwve all proved unremunerative, owing either to the great cost
of the storage or to the inefieiency of the work for want of storace. For the
works of the [nture, storage will be essential. Except in the pro'ek"i.nces of the
Punjab, 8ind, and Oudh, not a single work of any importance can be proposéd
which does not involve the construetion of expensive storage works, or for the

full development of which storage works will not eventually be required. We -

have already given yeasons for anticipating that, in many tracts, the net cost to
the Staie ol protective irrigation works may be equivalent to not less than threo
times the cosl of relieving famine within the area to be protected. This {s
misinly due to the great cost and uncertain operations of sturage works, which
are 50 scldom adequately realized that it may be couvenient to consider ihe
subject in greater deduils ' T

117. The Provincial Chapters of this report show how much has been done for
the protection of the eountry by existing storaze works ; and we have just poinfed
out that sll future extensions of irrigation, in the provinces of India which are
most subject to famine, depend on the eonstruetion of storage works. But to us
the word “storage™ s as suggestive of the limitations as of the possibilities of
rrgation as o means of protection. We have pointed out the diffienltios
cenmected with the construction of storage works, aud the physical corsideras
tions by which the possibility of impounding any large proportion of the waters
which now flow usclesdy to the sea is limited.” We shall here consider, thero-
fore, only the limitations which are imposed by the question of cost. '

118, We have obtained _Darticulars of the cost of twenty storage works in
il(\\cﬂl}%aoml‘my Presidency,  with an _aggregate eapacity above outlet level of
20,792 million cubie [eet, the capacity of individual works varying from 15 to
5,000 million cubic feet. We  find that the actual cost ©of the reservoirs,
including dam, excape, outlet, and compensation for land, but excluding estab-
lishment charees, hus averaged Rs, 465 per million cubic feet. ThistJ is the
actual cost of impounding water, to which has tobe added the cost of the canuls,

“

o

| distr'ihuta)fi’es, and other works for conveying the supply to the area to be pros
" teeted, and all charges for establishment, tools and plant, etc. With these

additions, the total cost of the works averages Rs. 1,275 per million cubic feet.
With these figures may be compared those for the Periyar project in the Madras
Presidency, in which there is a storage of 6,450 million cubic feet. The cost of
the reservoir, including the outlet, has been at the rate of Rs. 653, and that of the
whole project at the rate of Re. 1,364 per million cubic feet. s

'119. Tho area that can be irrigated, per million cubic feet impounded, varies
very much according to the. circumstances of supply and demand, the range
being from 2 to 12 acres. Insome works, like the Periyar or Lake Whiting
(Nira Canal), the veservoir impounds only a portion of the annual yxeld of the
chtchment, and for several months in the year there may be an abundant
surplus which greatly brings up the daty. ~Other tanks seldom or never fill, they
have no surplus, and rarely store up to their full capacity. The area will also
depend upon the kind of erop sown—an acre of sugarcsue taking as much water
as, perhaps, eight acres of wheat —and also on the character of the -season. The
average area irrigaled from the Bombay works during 10 years has not efv;ccedf‘zd
3'6 acres per million cubic fect; but the maximum rate, which is attained in

'~ dry years in which the tank supply bas not failed, may be taken at 6 acres. If

this ‘rate could be worked up to in all years—a consummation which may
perbaps be hoped for as the advantages of icrigation become more appreciated—
the oapital cost per acre would not be less than Rs. 212, If a net revenue of
Rs. 2-8 be assumed and capitalized at 5 per cent., the share of the capital cost
whick would be productive may be taken at Rs. 50, leaving Iis. 162 upon which no
direct return would be received. This is a much better result than has yct been
attained, and there are reasons for anticipating that the net cost of new works
in the Deccan may be even greater than that of those already constructed, and
thut, after deducting tho share which may be regarded as productive, it may not
fall far short of Rs. 200 per acre. The irrigation of 500,000 acres at a rate of
Rs. 180 per acre would involve a permanent charge on the revenues of the country
of Bs. 44,00,000 per annum, and would not entirely prevent famine even if very
evenly distributed. We do not say that the advantages of such exemption from
famine as the works weuld afford, would not be worth the vost. But it is obvious
that we arc apovoaching a limiting rate beyond which protective irrigation will
beeome financially impossible for any Government; and that, cven at the rate
assumed, there arve limits to the area which Government can prudently under-
take to protect.

120, The net cost of storage works per acre irrigated will probably be less
in other provinees, even if the cost of impounding and distributing a million
cubie feet of water be the same; although this also should be much less in tracts
well suited for tank irrigation, as for instance the Bhandara district in the Central
Provinces. In Madras a higher rate of net revenue per acre will probably be
obtained, and in the Central Provinces a higher duty may be "expected. But
these more favourable tracts are, as a rale, in less urgent need of protection ;
and, although the cost of protection may be less, its ratio to the probable future
ocost of famine in the tract concerned may not be less than it is likely to be in
the Deccan. From this point of view there is a limit to the expenditure which
may be legitimately incurred on famine protection, even when the actual cost
of the works is not very high. It may, for instance, be better to spend s, 180

~ per acre in Bombay than Ks. 90 per acre in Chhattisgarh.

121, It must also be pointed out that, on most of the works which we have
been considering, the arcag irrigated in a year of keen demand have been limited
only by the capacity of the storage reservoirs, which have not been designed to
hold more than a year’s demand. It is unnceessary to'discuss here the question
of the ratio which the capacity of a storage work should bear to the minimum
or average yield of the catchment area, or to the average demaidd for irrigation.
Each particular case must be considered on its merits. There is an undoubted
risk that storage works which are not situated in the regions of unfailing rainfall
may fail seriously in a year of drought, although experience shows that failure
occurs lessoften than might be supposed. 1f, in order to meet this risk, storage
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works aro designed, s has sometimes been suggestad, to hald » supply oqual o'
twice the requirements of the arves which they aro iniended to protect, the

cost per acra irrigated will be very much higher than in the examples which we -

have_econsidered ; and the double eapacity, although it will reduce the risk, will
pot be a complete insurance against failure, especially if a succession of dry
follows 2 series of wet years. It may often he very desirable to provide excess
storaze ; but in many storage works complete insurance against failure can only
be.Obtained by a prOhib]‘.tiVe increase in cosﬁ‘. R L M

122. Trrigation by means of storage works is, in fact, subject to the same
practical limitations as the storage of electricul epergy. = Secondary batteries or
accumulators are of the greatest value for the purpose of equalizing the supply,
and for continuing it when the machinery has broken down or stopped; but
unless they can be recharged ab frequent intervals, their size and cost are so
great as to render their uso impossible. 8o it is with irrigation. Storage will

be indispensable in almost-all works of the future, and, in spite of their cost, they -

will be of the greatest value in maintaining a supply for irrigation through
all the vicissitudes of a single scason. They can do mors than this only if
they are constracied ina region of unfailing rainfall, or with a capacity greatly in
excess of the average anrual demand ; but compliance with either of these con-
ditions must often resnlt in an increase of cost which will be regarded a8 proki-
bitive. Storage is so coslly, even in the most favourable circumstances, that
very fow irrigation works whieh depend on it ave remumerative; and under
adverse conditions it beeoraes flnancially impossible. : | L
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Secrion IITL—CONSTRUCTION PROGRAMME AND EOREOAST.

123. Iutroductory~We have shown that very few of the new State
irvigation works which can be proposed are likely to be remunerative, as the
most promising projeets have already been carried ounf, and almost all those
which remain will depend on such uncerfain sources of supply as to necessitate
the construction of expensive storage works. We have also discussed the
relation which the net cost to the State of these works is likely to bear to their
value as a protection against famine. It remains to summarize the various
schemes which are resomuended in  the Provinelal Chaplers (Part II)
of this report; and to frame a construction programme, and a forecast of the
expenditure td be provided for if our proposals are generaily aceepted. For:
this purpose it will be conveunient to assume a perind of 20 years ; but the actual
length of the period, or, in other words, the rate of annual expenditure, will
depend on the funds which Government can provide for the purpose, and on the
rate of progress which ean be attained by the local Public Works Departments.
The period for-cach province can be extended or shortened when these points
have been fully considered. -

124, We must also premise that we are unable to base a programme on .

any accurate estimate of the cost of the works which are to be included in it..

We bave endeavoured, by a study of the records of existing works and of

ostimates for some vew schemes which have been prepared in difforent degrees
of detail, to form some idoa of the cost of providing irrigation in those tractsin-

which frrigation appears to bo possible, and in which protection is most wgently
vequived ; and also of the probable scope and protective value of tho works
proposed.  Tuvestizations of particalar projects have also been undertaken on
our recomuendations, and reports and detailed estimates relafing to them will
no doubt be submitied in due course for the orders of Government; bwt our
present programmies and forscasts must necessarily refer to general schemes
of irvigation rather than #o particular projects. It may be added that the
programmes relate only fo capital expenditure upon works for which regular
capital and revenue accounts will be kept. Whatever cxpenditure may he
incarred in future on minor works, of the kind for which we propose (paragraph
251) that no capital accounts should be kept, will be met from the ordinary minor
works grant, and will be outside the programme which we are now considering.

39

0128, Classification edopted in forecast.—~It willihe convenient to divide
~ all the proposed works in our programme into three classes, which may be called
. progdotive, intermediate, and wnproductive. We assume, as we have done
elsewhere in this chapter, that a work may be considered produective if it is
likely to yield, ten years aftor completion, a net revenue equivalent to a return
of not less than 5 per cent, on the direct and indirect eapital outlay. "This
“definition is more convenient for our purpose than the technical or codal
definition usually adopted (paragraph 224) ; and the two will -be identical when

- the accumulated exoesses of inlerest charges over net reveuue, at the end of the
- tenth year after, completion, do not exceed one-third of the total capital cost.
‘They should not exdeed this in the case of a moderately productive work if, after
' the work has once been corfiinenced, construction is carried on vigorously until
completion, - Works that are certain not to pay 5 per cent. have been classed
by us as wnproductive; while works of which it cannot be said with any
certainty that they will be either produétive or unproductive are treated as
intermediate, .. -+ S SR A

. 128. - Punjab.—The first place among new praductive works in the Runjab
must be assigned fothe Lower Bari.Doab projest. There is a doubt at present
as to the uitimate*form which this project may assame ; but whether the canal
be fed froin the Sutlej, imvolving the construction of additional weirs lower

“down ths river, or from the Chenab, with a feeder from the Jhelum, an expendi-

- ture of 600.1akhs is the least that should be provided for. Another 300 lakhs

_should be added for work on the Sind-Sagar projeot; and an expenditure of not
lesg than 150 lakhs should be contemplated on £he open capital accounts of both
perennial and inundation canals, for all of which we have re.i}'om‘mcndcd that in
future regular capital and revenue accqunts showd be kept. + - e

127. We have also recommended a moderate expenditure of 50 lakhs on
new minor works, such as smaltsdnundation canals, for traets which cannot be

included in existing systems. No special or separate provision has been made |
for new works in the -North-West Frontier Provinee, but part of*this sum

may be applied to such works.

128, Bombay ; Sind.~We allow 100 lakhs for extensions of cerfain canals
in 8ind, and for improvements of existing works. Al this expenditure is likely
to be highly productive, . - .

i

'129. Bombay ; Gujerat.—~The most important” work that can he proposed
is that for a cansal from the Sabarmati; but we have Lieen wnable to recommend
the small project which has heen put before us, partly heecaunse of the uncer-
tainty of the supply, and partly because its construction might prevent the
construetion of a work of much larger scope which would be possible if a

“sanitable site for storage works can be found. We have entéred 100 lakbs for
pessible expenditure on this project and the Mahi river schome, both of which
should be investigated as soon as may be practicable; but we do not think thag

~either work will be productive. Without storage they will be very ineffective,
and the demand for water will be small. On the other hand, storage will
involve a great addition to the capital cost. An expenditure of 20 lakhs may

" also be allowed {d¥ other protective works, such as tanks, which may be proposed

in .certain parts of Gujerat. We bave entered 50 lakhs for a canal from the
Tapti which should be constructed it further inquiry shows that there is a fair,
altiough not necessarily an assured, prospect of its proving remunerative. If a
suflicient area of rice land can be commanded, the canal may possibly prove re-
muncrative without expensive storaze works, the construction of which on the
Tapti we are unable to recommend, after full consideration of the circumstances
in the Surat district. ' . -

4 | | ‘ .
130. Bombay ; Deccen.~We have allowed 600 lakbs for the construction of

storage works at the most eligible sites in the Westera Ghats, and for canals

- therefrom into the Deccan districts of Bombay; and 50 lakls for smaller works
and for the completion of some of the storage works on which relief labour, has
heen employed. We estimate that this expenditure will lead to an increase in
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- the average irrigated area of about 325,000 sicres; which may amoust £ 500,000

acres in a year of extreme drought. The amount of protection thus provided

is of course far from commensurate with the necessities of this famine-stricken

tract, but the physical conditions are such that further provision, at any reason-
able expenditure, will be wholly impracticable (11,3171). . - °

131. Madras.—The three most important works proposed in this Presi-
dency are the Tungabhadra project, the Kistna project, and the proposed storage
work on the Cauvery or on¢ of its tributaries. For the latter, 140 Jakhs may be
allowed, and there is reasen to suppose that it will be a produetive work., - We
would also propose an expenditure of 100 lakhs, to be charged against the open
capital accounts of existing works, to provide for such works as the improve-
ment of the Kurnool-Cuddapah Canal, the Divi Island pumping schems, and the
provision of additional storage on the Periyar, Rushikulya, and Srivaikuntam
projects. We assume that three-fourths of this expenditure will prove remu-
nerative, while one-fourth may be classed as intermediate. We would also
propose a further expendifure of 100 lakhs on new storage works of moderate
size, of the kind hitherto classed as minor works for which capital and revenne
accounts are kept., We think that half this expenditure is likely to be fully
productive, while the remainder will fall info the intermediate elass. :

132, From the information laid before us regarding the Tungabhadra
project, we can hardly hope that it will prove a productive work, although
it is urgently needed for protcetive purposes. It is possible that, in spite of
its great cost and the doubtiul character of the demand for irrigation, it may
in time proveeless unremunerative than many of the works proposed in
Bombay and the Central Provinces, but we cannot at present classify it as any-
thing but an unproductive work. "We can form no idea of the nltimate cost of
the complete project, which will depend mainly en the sterage that can be
arranged for; but for the purpose of a forecast we allow 600 lakhs for expen.
diture within the next 20 years. .

133. We have also incladed 600 lakhs for the propo&iéd Kistna storage

work, although it may be doubted whether it could be undertaken in addition to -

the other works during the period assumed. It may, however, possibly take
the place of some of them. After it has been more fully investigated, a better
“opinion can be formed as to its probable cost and the place to be given to it in’
a construction programme. It is thought that it may prove a productive work,
but we consider it safer to elass it as intermediate, ‘ _

134. Centrul Provinces~—The works proposed in these Provinces are not
likely as a whole to be productive, but there may be exceptions, especially in
the case of river channels, or such works as the Ramtek project. We would,
however, propose an expenditure of three hundred lakhs for the whole period.

135, Bengal.—Although unable al present to form any opinion as fo the
feasibility of the proposed Karamnassa scheme, we allow 90 lakhs for it in our
forecast, as we consider that if possible something should be done for the protec-
tion of the Bhabua Sub-division of the Shahabad distriet. 'We can hardly, in the
light of past experience in Bengal, suppose that the work will be other than
unproductive ; but it is possible that it may in course of time yield a net revenue
suflicient to cover the charges for interest on its cost, just as we think the Sope
Canals might now be made to do. For works in North Bihar we have allowed
a sum of 80 lakhs. We doubt if a large sum can he spent on irrigation works
in this tract, as long as the people are nnwilling to take or pay for the water
except during periods of drought. 'We have recommended a systematic expens
diture of about 1 lakh a year in Chota Nagpur on petty works for conserving
the water-supply of the country. These works will not be wholly unremunera-
tive if they receive crcdit for the enhancement of rentals in Government iands
which may be expected to ensue on their construction. We have, in addition,
made a provision of 30 lakhs for expenditure on the open capital accounts of
existing works. It is doubtful if it will be fully productive.

| gramu

roduotive i

ard this

' egar&ed V “#Pmducti‘w_fg”out‘layi

¥

: 138.‘15]’Genm"‘ai.‘é&mw allowance must be made

TN

T 13*5! ’Ab&é’rdbi.@ﬁ’ﬁé forecast of éiﬁenditﬁre for each Fr@aﬁn;éé may mﬁ%r bc

?}ﬂtx_acqu;@w‘beﬂow';_j— TR S T G

g
; :Areai:o";ze} ‘ F‘onnc:usf oF EXPRNDITURE 1N La% B3 OF RUPBES, . .
, PP | gL TR e Rt RETE D
dvrigased it ARt . MR
J;k}:oasaudsgf : : ui?tfm'_’“‘” S o S R N
S aeres ; Productive, Intermediate. Wnproduetive. Total,
I RN LT I : . N ' . i . -
;H:I‘;"l;njal's S o e 1050} E0 { Sy -1100
.h‘ . . 10(2 . { ‘ .._"'_‘ - M]ﬂ
F o - E S b o “ o
Gujerat  « el g o L B0 L 30 LR
aia; < . 5 N ety b N S .
‘ J-‘{j‘)ﬁ('veﬂn POy * v “' ot e - e . 650 {' Gau .
TUAEE L gD e SRR A RN SR T
F Madras % 5 s 266 - 675 . 600 -] 1330
‘:; 450 R’}g; tral Provieos .« o1 e 3(!0_ i 300
Ca00 e U 4B 45 130 220
400 Uﬂtt@ Provirses = RECIRRCINN ISR 1) B 100 | 90 240
. 80 . | General . L., R v I I 80
e500 D Total .l 1510 | 820 | 1970 4400

o

A
E}

= W’el&ve indicated the avea Lkely to be irrizated for the éxpanditum' '

propeséd, b"ﬁut {his can only be very rough}y estimute_d at present. Th.e tabla -
does not include Burma, nor the expenditure to be incurred on works in other
‘provinees wiach have already becn sanctioned and are in progress. The period of
the forecast‘may, therefore, be regarded as commencing about two ycars hence,
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37. "No provision has been made for any expenditure that may be incwrred:
" indiverting the waters of the Sardah and Ganges rivers, for the purpose of setting
. freo a share of the Ganges and Jumna supplies for the proposed Eastern Ganges
~Qanal, and for the protection of the insecure tracts in and adjoining the district -
" of - Hissax in' the Punjab. Our only reason for omitting provision for these
* important proposals is that at present our information is quite insuflicient to
f;]%uhhit_,fofgeven‘ a’ rough estimate being framied of their probable cost or of the +
° aress whith may be brought.under irvigation. ‘We do not, however, think that :
 the proposals should be allowed to stand. over indefinitely. We rogard it of -
. great importance that the question of utilizing the unfailing supply of the Sardah,
. in.those tracts in which it will have the greatest protective value, should be

- thoroughly investigated with as little delay as possible, and that, if a satisfactory .
~ project can be prepared, it should be included in the detailled provincial p

In’the United Provinces the only expenditure

P tive is that which will bo incurred.against the open
yxisting productive works; for this' ‘50: Jakhs have been’
made of 100 lakhs for a modified Sardah project ; but we
a8 obrtain to be productive, ‘and hate elassed it as inter-
:For'the Ken Canal, and other now works in Bundelkhand and other.
“of the Junmna river, 90 lakhs have been allowed. L‘he-.,}vh‘ole. of this

1

o for the cost of investigating -
~ ‘projects which are not afterwards proceeded with, and for small works in other ;
 administrations such as Berar, Coorg, Baluchistan, and British Rajputana. "For .
this we have entered 80 lakhs, which will be generally unproductive.-. .. " .7
; ; e RS e b e e o ¢ ; . ; .
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- of 635 per cent. on those Which we haveclassed as likely to be fully productive :*
. and allow for works of the inteimedinte elaws' an ayersgo return.of (338 per

cent., and one uf only 1'25 per cent, fof works which are classed as dnproduetive..:

The direct finaucial loss on the works ag'a wholg would then stand as follows j= '

iR

Lakhs” eriontng
" 1510 Productive at- 50

520 Intermediate &

| 8b
1970 Unpreductiveat :

' ‘i"hére'wou-ld th:us be a nét‘ibséin. '_;'73‘72;1&13%155 a8 - 8 set-off - ppains \ﬂnqh

- the finances will be relieved by the reduction dn the fudure cost /gif‘,-nanﬁm‘;wmﬁhf

-ywhich do not sulfer from famine, - The oultivation on theso works will, howeve

will result from this expenditure. “If it were possible, insanctioning protective
works, to be guided by the principle ‘which we have sugpested, - that the net

burden which the expenditure wounld impose on the State should never exceed

three times the amount of expenditure on famine which wounld be averted by -
the works, we could safely estimate the reduction in the eost of {araine, dus to
the construction of works of the intermedinte and unproductive classes, st a great
deat more han ono-thied of $2:60 lukhs, thal helue the proportion in the worst
or most wulavouralle cases only, - As a matter-of food it 18 of course fmpossitle
to delermine seonrately wither the direct cost of foture {awines, or the effect
of every acre of irvigation in vedueing that cost. Bt aivk wora tmade |
to regulate sanctions in accordance with some such piin as that wiugh we

have proposed, we might Tairly sssnme that ab Jeast one-thivd of the net cost of .
the works, or say 31 lakls per annwm, would be covered by & reduetion in the
iate. would “be

divect eost of famive, aud that the psemancud chargs on the Siate %

reduced to about 43 lakhs. We have nob, however, consdered the savipe in
the cost of farcioe which will he caused by the “produciive works, #s we have
no means of sessuring this, . Ths actual ssving in eost of fumine roliel will |
not be very large, because most of these works will be constroeted in. fracts

food supply of the country, and by uttracting labour from adjacent distressad
distriets. . The net burden on the State will, thefefore, be a groat deal less than
forty-three lakhs; but it will be further reduced by the shars in the inexiise of
the wealth of the community which will aucine to the  8tate indiesetly :in all

veduae the cost of famine indireetly fn other ways, by increasing the availahle

‘years, and also by some reduction in the indiriet eost of famine, The residual

burden, whatever it may be, will ropresent the costto. the Btate of preventing
distress within the ureas-to be protected, instead of providing relief when it
oocurs —relief which is almost necessarily restrioted fo the baetrprobsoiion of
buman life. It i not for us to propose any fital Bm$ to the expanditure which
iy be legitimately incurred with this objeet; in which are involved not only
the eredit and good name of the State, but algo the  well-being  of the wmillions
who, in all but the most unfavourable. years, add fo ils revenues and fo (ho
wealth of the country by the precariows cultivation which they carry on din-

these unprotected tracts. W cunnct bat think that the programme which we

now put forward will nof, if our caleulations are even approximntaly corroct

Sk LRty

imgmm an, undue burden op the State, DBut our main purpose. \i;;s rathor to

Limits beyond which the State cannot be expected to go.”

iadicate what that bueden is likely to be, than to offer an opinion s to the -

141, Detailed proviucied programmes.~This progldmma must  be res

zarded mercly as an outline.  We have endeavoured to distribute the proposed

expenditure between different provinees in accordance with whut wo conceive

#

- other meany which we shall' now proceed fo consider. ™

12¥ - next doons
cordance wi s
ara favourably regarded,
\dministeation be 1

prepare & revisea genera ;
jal arrangerents will bo framed, When' the  provingial |
fited, Local Governmenits should bé held: responsible.
sally and fully worked up to, matovial deviations from’
moade only with the sanction of the Covernment of
it also of the greatest inaportance that when the commences

o8 hoen sanctioned, progress shonld never be interpupted =
he loeal officors: showld be encquraged to complete the
possible, and ‘the commencement of otber works
if this will inyolve any diversion of the grants requived -

1 Lowe consbruction: of irvigotion 1worke—In . connection with these
provineial programmes there v & limitation to. the rate. of progress which must -
always be horng in. mind in comparing. forecasts of expenditure on new irviga-
tion works and on railways. The annugl outlay on eanals ean pever equal that
which has heen aftained in. the construction of . railways, the greater part of the
cost of which is incurred on permanent-way, iron work for bridges, fencing,
ete.,. and rolling=stock.  The earthwork forms a minor chatge. When it iy
dexired to pusk on a vnilway very fast, it is only necessary o call for more
tenders for iron and steel pland, and the markets of Europe and Ameriea can
meeh the supply. with little delay. On an irrigation work, on the othér hand,
alrmost the whole' cutlay is on account of earthwork and wasonry works, the -
progress: of ‘which dopends to a great” exient on the local supply of labour.
Thus, we. have contemplated sponding. on now irrization works in the Deccan
the sum of six-hundved takhy, but we have, boun told that an outlay of 25 lakhs
per annum would extisust’ the labeur available i the neighbouring districts,
We have no doubt that i will be possible to atisin a hizher rate of progress
than.this, if establishiments are snitably strengthened, and if Goverpment will
conimit itsell to & continuous poliey of ierigation extension, which will induce
private enderprise to import labouy. But, even allowing for this, the same rate -
of progress will never be possible on irrigation works as can be attained without
difficulty in rgilway work, on which six crores could be spent in a fuw years,
Thiis facility of rapid construction is ona of the many advantages which tend to
mwake railways, most valuable protective works, - Much more time is requived
not only for the actual eoustruction of irrigation wovks, but also foe the preli-
minary investigations and detailed designs; buf,. on the other hand, the outlay -
ineyrred is spont almost entively in fhe districis which the works are inkended -
to protect. . ! Sl s el e T
0 143, Present programme nof exhaustive,~We should -add that the pro-
gramme which we put forwsrd must not be regarded as oxhaustive,.  'We do
not propose tolimit future expenditure on irrigation works to 44 erores of rupees,

‘nor do we cousider that irrigation cannot be extended, by new Btats works,

to a preater aged than 6} million acres, so long as the condition that
they must hg' divecily remunerative is set asito, But we have thought it
hetter to subfnit a definite programme for a limited period, than to consider
all the unexhpusted possibilities of irrigation. 1If some such programime can he
carried out within the period proposed, we have no doulit that by the time
it approacheg;mmpletion other projects will be fortheoming, and a new proe
‘granime willbe prepared. But, allhough much may then remain to be done, we
canuot buk ek press an opinion that the limits to the arca which ean be protectod

by State irrigation works at a cost which will not be prohibitive, will then hg -
- within sight.; Lven now there are many arens which such works cannot. reach,’

or which ha¥e been, or may be, more effectively or economically protected by.
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e 144 Tmportance of privote works ppXC

“tion from private works;: a subject to which our partienlar’
directed in the orders of reference, end which mx
in imporfance to that of irrigation from works

e supje ,
io1 -aﬂ:enti]m has: bee
st be regarded as af loast equs

‘Government.  For, a3 we bave already shown, more than half of th isting
- irrigation depends on works made or.owned by private individuals, and there nre.

vast tracts of ‘country which in the absence of such works eould

tected against the effects of drought..

145, Classes of private works,~— Private works consist of canals, tanks,
and ‘ other sources,” under which turm are included chiefly small channals taking

off from rivers and streams and provided frequently. with dame—generally small,’

- inexpensive, and temporary.. Thetotal areg irrigated by private works is returned
at ronghly 26 millions ont of the fotal of 44 millions of acres under irrigation of

all kinds, * Out of the 26 millions," about: 1} are irrigated from canals; 5}
from tanks, 13 from wells, and over 6 millions from other, or nnelassed sourees,’

These figures, however, do not include large arcas whioh are annually watered by
~viver floods. - Nor do they include the many thousand ‘scres which, though not
directly irrigated in the ordinary senso, are artificially saturated by rain water held
up behind or impounded within - fieldiembankments, large. and small  Exton-
sive areas of rice and wheat depend wholly npon the water conserved in this way.
In the Central Provinces, where alone any record has been kept of the areas so
treased, 600,000 acres, almost wholly under wheat, are embanked. ' It might have
. been doubted, perhaps, whether the subject of field-embankments was within our
refercnee.  But we have bad no hesitation in dealing with theni as one of the
- most important, antl in many places the only, means of conservig in the soil,
water essential for the protoction of the country in dry xeasons, N

146. Prirate canals—Private canals are found chiefly 'in the Punjah,
Bengal, and Upper Burma. In the Panjab they irrigate abont a “million acres
in a favonrable year, and in Tpper Burma 300,00 acres. In Sind, a large nrea
is shown in the annual returns as irrigated from private canals, But in all or
nearly all coscs, these are raerely privaie water-courses ta.ki.ngﬁfb‘tf from Gove
ormment canels, . In Bengal, where there are no annual records of aress
irrigated. the Inrge area irrigated from small private canals is
“other sonrces” in the estimates which have been supplied to us
canals in the Panjab zre fully treated in the chapter upon that provines.  Here
it is unnecessary to say more than that, geverally speaking, while itis inexpedient

to discourage the making of private canals in tracts where Governiment is not

ready to take up such works, it is rarely advissble fo offer any ‘special enconr-
agement for this purpose.  Works of such magnitude as to be dignified by the-
wame of feanals * should, 28 in Egypt, with rarve excepiionsbe constructed and
 taintained by Government in {hie general intervests of the publ
owners, who would usually be nutives pf India, are seldom able (o provide
the capital or skilled direction reguired, and there are many reasons why it is
unadvisable t0 eotrast the development of Inrge irrigation schemes #o the agenc y
of public compunies. Tu support of this proposition, ity suffeient
to obsarve, thal I the only instonces in which canals have behn made by
companies, they baye proved conspicuous failures, ‘and it has_ hoen frnad
nocessary for Government to acquire the soncerns, * In India, the aanal revenue
and the land revenue arc so elosely connected as to make it essential for the
adwinistration of both to be in the hands of oue authority, Far a company
fo mamage with any ohance of success a large irrigation scheme, it would
be requisite that it should be made proprietor of the land commanded. Buk there
is no case in which Government would he justified in conferring stich a statug

iga-

mstructod or maintained by the

: be pro- @

wells,

8 shown under
The private

Individual

xoept perhaps where the tract to be brought under irrigation

o1 8- comj

¥

‘consisted entirely of erown waste. " But 'the “most remunerative projects for
drrigation of such tracts: kave already heen taken np by Government and ara

Jbeing admiriistered with great: success. The remaining projects: of this. kind
‘are: few, and!they would require for their development extensive colopization
Afrom congested tracts.«Thers would be an: uncertain ehance of their. yielding

such a ‘return as would satisfy a body of private capitalists, and they-are most -
likely to sit¢ceed. if managed by the same ageney and.on the same lines as the -
{gﬂxﬂi\stiﬂg “?'Sten]s B :..:v ER T o e e T 3R L e

147. Tonks—~The tanks of Indin generally consist of reservoirs or lakes made
by throwing dams across valleys and “streams. 'In this category, however; are
-included- §hils, or natural depressions, which are scattered af - intervals over the:

flat allavisd plains of the Uited Provinces. The areas frrigated from tunks, both:

and private, ave distributed as fcllowst-s

._&131'38;.: ‘ i
7 80,000
8,019,000
4:198,000
408,093,000
594,000 -
174000
86,000

198,000

’Zx.""Ui)?ﬁ‘g‘ Burma
 Ajmer-Morwara ¥ |

i
g

) -;.rl‘atal :

_-.—u-q-—.«-’

148 Most of the tanks in Bombay, Upper Durms, and Ajmer-Merwara,

“belong to Government ; as do those in Madras outside the zaminders tracts.  In

the United and Central Provinces they are, generally speaking, privately ow ned.
In Bengal, also, there is a considerable privately owned area of tank and jhdl iepi- . -
gation of which gt present thore are no separats returns. - Excluding Bengal, the

_ irrigation from private tanks may bs taken roughly at about 5} millions of acres

as against abouti3 millions irrigated from tanks belonging to Government.  The

irrigation is generally h}}lﬁow from atank proper.  Bui iu the Coutral Proviness

. . . . h 1 : . RPN B 3 s
considerable aregs are supplied hy percdlation ; and inthe Unitéd Trovinees the

 Arrigation fror fhilais pearly always by lift. Inayear of actusl drought there
~is nafurally & graat decrease i the aveairrigated feom tanks.  Thus in the United
. Provinees in }896-97 the aeen foll to under s mmillion acrees, and in the Central
“Provinces in 1R99-1900 to barely 176,000 acros,  Bubt when, 85 is mors fre-

quently the cage, the rain, though ill-distributed or insffivient to mature the nn-
irrigated crops; is sufficient to fill the tavks, they arve of the greatest value. Thus-

in 1896-97 inthe Central Provinces, where the rainfall was normal in amount

although it deased so early as to ruin the unirrigated crops, 613,000 acres
received wagor from the tasks. Similarly i the United Proviness in 1699-
1900, whenlhe autumn rains were execessive at the beginning but ,.@:m\ntjw
towards thesend of the season, the tankas supplied walcer fo 2,273,000 acres.

148, In years when the rainfall is both abundant and telerably well-distri--

buted, theveiare psany tracts in whiah the tanks may be compatativelylittle drawn,

;- upon. - But throughout the tractwwhere tanks exist, experience: has shown

that, - even when the rainfall is”considerable, there is hardly afsingle year
in which the tank water has not. been found useful. Privile {anks vary eonsi-
derably in ‘capacity, but they are seldoin so larve as to place ‘their con-

-struction and management beyond the :resources-of a’ single proprietor.
. On the other hand, as has beehfouhd in Madras, and even. in Bombay where

tanks are far less numerous, it is. very difficult for a Government Department,
to construct, maintain, and superintend; the management of 2 large number of
these small works scattored over a considerable area. The assistance of Govs
ernment -can best’ be -given by loans and grants to supply the funds required:
for construction, iniprovement, or extensive repair ; and by professional assis¢-
ance in the Selection of sites, in the supply of designs for the larger worlks
and for sueh useiul appurtenances as sluices, outlets, and escapes, which serve to

_increpse the efficiency of irrigation, and pr’event breaks-down and breacheg




‘when the woeks ‘ate subjected o abnpemal: straisi The frentest $00ps for the

extension of private. tank irrigation is to:Be fornd ¥4 thewuﬁhe 2 dind westerti:

%:rtions' of the Central Provinces; the southern and ‘eastors “portins: of the

nited Proviness, such as the: Thansi and Miraapudt distriots; swd in purts of the
Shahabad, Bhagalpur, and Bankura districts,” Chiota Nagpur, jand . #he  Sonthsl
Parganas of Bengal. - 3t will, however, beia difficult task to induce itho zamin-
dars to do much for themselyes jn. this:mdttes 1 and wheve, ss-is Haguenily the
case, the existing tanks are cut. of repair ov il provided: withsubsidisiy: works,
endeavours should, at the commencement at ary rate, be conventrated npon the
task of getting these defects remedied. The time for a step forward in thd naiter
of extension will probebly be the flust severa drought,” when, besides- inducing
the praprietors to de:alk that they oan,: Government. will he able to' give: the aid

of famine relief laboyr, : i

ela}ea%mg
om * other :

ok is

. Punjab.
. Bombay
Co8ied
C Mudew . . 25,000
Bengal . W4b,000
United Provinces L855,000

. Upper Burma
Central Provinces.
Berat. . ., 0

Tho figure for Bangnl includes. a- lurge avea which: ]
or stream-fod  tanks,; in ‘addition. to a very large. ars
chanuels. - The: grostest development of this latter form.
in-the distriot of Gava, where a system of small. canale Yo
made in the timeof the Tikarl Raji Some of the channels g
as two hundred villages.  In the faming, of 1898-97 {emaparary’ghannuls wera

N

opened out by the Rejah of Tarhbanga i the north-anst of the diskeiot.  Further' +

west,  too, in the submontane tracts of the distriet of Ghazipardo the United

" Provinces, Mossrs. Beppé and:Holdsworth have constructed on' their estates a
1t 19 probable

network of ivrigrtion ohannels leading off from permanent dams.
- that throughout the submontane tract st the foot of the Himalayas jrripation: is
- capable of considerable extension.hyameans of these small works, Fér, aithough
. the rainfall is copious,.it is-90 veri '
" in which. irrigation is nob- useful.jiand, by supplying ity thoe landowner gots fax
better segurity for hisrents, even if he does not obtain any enhanceindnt of their
nominal smount. * We have oitedisepsrately (I1,.364) the figures of this class of

irrigation in the Central Provicees in'order to draw attention to theip smullness)

But in these Provinoes the scope-whichéxists for invigation:from “t.:lmnnels in

years like 1803-974 when thevivers are full but- the rain stops earlys} is. shown X
by the cxpansion of the imvigated. area in that year from the awerage of 18,000:up

to 52,000 acres. Theve can be nodoubt that irrigation from: these: sourees

- might be largely extended in: these Provinees with advantage.  Im thisclass

of work,. thera is special scope for professional expert-aid in the! alignment
~of channcls, the choice of sites for their heads, the design of suitabile head-works,
rexulators, and the like.  Some of the existing channels, especially:in the district
- of Gaya in Bengal, are jn extremely urgent need of these improvements, - In
~ such oases it may ho advisable to bring cousiderable pressuve to: bear uwpon: the
landlords to execute them, and.in all cases it 'will be worth while to - give liberal

assistance by fekeri or grants, according to circumsiances:: . There are slso cases

drpigated " from: river
pigetion i found
il a8 Podng “was
gole &8 many

bl in-its distribution thet there ave few years

. of works, as.th 37 : ‘ :
" jn the aceumulation of silt and soil till the terrace is formed ; and & succession of
i torraies is often formed by = scries of-bends. . By means of these works many
" peres of 1and have been rendercd fit for cultivation, and gapable of withstanding

151 Hpintendiice of Mq:z_tia.’my%&m works~The works of these throe
classes——nriwates canals,” tanks, and channels—have frequently been. allowed:
to. fall intodisrepair 4o gerious as fo- diminish largely, and in. some cases
eveyj ' destroy. altogether, “their efficiency. ; The fault lies partly with the

.osvners and ‘partly with the fenants, on both of whom the obligation to perform
‘oertain olasses of -repair has been placed by immemorial custom, sometimes
confirmed ' by’ statutelaw, and generally entared -in rpcoxds-of-rights  where
‘saph recordshave heen kept. - Usually it isthe business of the landowner to repair
Tbpeaches, and maindain putlets and regulaters, so far as may be requived for the
‘distribution df water from the main ' wovk and distributaries. - The duty of the

tenant is generally to keep in order the minor water-courses leading from the

ioain channels, and to effect other small repaivs, such as the clearance of silt,

the filling np of rat-holes, the clearance of vegetation on the tank bends, and

o ke, - There 18 a eustomary obligation, also,.en the enltivators of land . iryi-

‘gated from . any. work, fo twn out - themselyes or provide Jabour to eope! with

sexiogs entergencies, such as a sudden breagh or flood.?* We have found in some

provinces the need of a clesrer definition of these obligetions, and of stronger
authority to enforce thery ; and we bave made in our Provineial Chapters recom-

‘mendations suifed to local condiions. . We have also proposed that when repairs

requived on any wark are so expensive as 40 be beyond the resources of the land-

‘owner he should be granied Joans, and even free grants-in-aid. ~ Ukless such aid

‘be freely given when required; n¢ tsélill end will by attained by placing legal

pressure upon the landowners. - o R

S s Field embantments.—— Excepting wells, there is perhaps no class of

Innd improvement which s more extensively employed, or more useiul than those
which we have included under the geuerig torm ¢ feld-cmhbanknent,” which

aauprises the lollowing two classes \of work§ i— . .o
(i}’ Embankments proper, kuown as bands or bandhios in the Central
et Provineces, bemds in the Punjab and United Provinoes, dhare in

" PBongal, béndhe in Gujerat, and fdle in the Bormbay Docean. In

broken voantry these works consist of dams across vavines or the
betls of sl strenms and wator-courses ; and, in flatier ecuntry, of
arcas embanked on owe, two, three, or even four sides, the bawnks

" being of widely varying height and dimensions, from the low

bank which encloses a rice field, to the high and long ewbankments
which enclose many acres of wheat in the Central Provinges. In
these Jatter Provinges, and in Bundelkhand (United Provinees),
fiedd embankments are found to be of special value in eradicating

_the noxicus weed-grass known' as kdws, which succumbs to the

. completo and continuous flooding given by water held up within

.. the embankments. RS P T R

(i) The termcing and levelling of sloping lands, with the objeet of pre-

v venting evesion of the soil and couserving moisture in it, o

'153. Generally no hard and fast line can be drawn between the two clalsos
(é damming up of a dry water-course or drainage depression results

the effects of drought, in most unpromising tracts of counfry, such as the barren
uplands of the Bombay Decean and Central India. In more fertile tracts alho,
‘they render possible the cultivation, in the rabi scason after the close of the

' mumsoon, of the more valuable wheat crop in place of the less valuable millets
i a-ifd other anomsocn crops. In Seuth Bihar (Gays, Patna, Bhalabad), Chota
" Nagpur and elsewhere in Bengal, and in the Mirzapur district of the United Pro-
- yinces, they: secure the rice crop againsh the vicissitudes of ill-distributed rainfall.

1o hilly siftations pultivation is generally impossible without tersacing on an ex-
tensive smle, and * bunding’ ocours extensively in most submontane tracts. Ravine

* \ands-oceus mostly near the banks of the large rivers traversing the great alluvial. -

Gangetic plains. An excellent examplo of reclamation of such land istobe

in{%m%h the constmotion:of these.channels will be a very useful formeol faminer
relie] wosk, L : I R R - g R AR ACTL

¥

. fourd on the Goverament Dairy Farra at Allababad, But, with regard to the
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}immediate purposes of our inguiry, the main value of the embankmant consists
“in the prevention of the escape of xaiu-water until the soll has been theroughly
saturated, in the permancnt storage of moisture, and in the consequert raising of
the subsoil water level to the benefit of well-irrigation in the vieinity., Insome
cases, as in the Central Provinees, the size of these embankments mizht bo suffi-
cient to justify their occasional construetion by Governracnt in ordinary yesrs,
Sut in the great majority of instances, the worle lad best belett to private enter-

- prise, for which it is peculiazly well suited.© A good deal of xoone
~yanced for %his purpose in the Bombay Presidency, both in ordinary years and

.

‘in years of farnine.  Nubstantial sums were given also during the famines in the
Central Provinces.  These embankments have also been made with considerable
-suceess as relief works in the State of Gwalior, where we saw several satisfactory
“instanees of land reclaimed, or in the propess of bising reclaimed, by their means,
Reliel was also employed on them'in Bundelkhand, in the Central Provindes,

- and in the Bundelkhand States. - They are likely to be useful in ‘many tracts of
* black soil where direet irrigation would not be suitable:: In the ¥arious Provineial

Chapters we have recommended that strong encouragement should” be given ia
ordinary years -to the construction “of these works, by liberal takasi advanoes, |

and by free grauts in tracts exposed to famine ; and that in districts’ where thefr
cuns]t‘ructxon is likely to be of use, famine labour should be extensively employed
on them. S ‘ SRR P g LTS Cl T
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13t Numbers of wells and  arens irvigated.—The greab importance of
wells as sources of irrigation may be - gathered from the fact that they supply
water to moroe than one-fourth of the total irrigated area, and to uearly one-
half of the flotal area irrizated by yprivate works; and their immense
vilne in  years of  drought, from ~the faet  that  in - the famine . vear
of 1806-97, the aven wnder well-irvigation rose a2t ouce by nearly ‘two

and o ball  million acres, whils that nnder tanks fell ' by-nearly one and o

half million.  And again in 1893-1900, notwithstanding that in many perts the
'g%“(;ﬁ supply had bezun to fail owing to the suceession of dry ‘years, woll-frrd

tion rose hy more than a willion acrés, while ierigation from tanks dimin
Some of tho wmost interesting statisticsl fuels relating to well-irrigation arc
summarised in the following table :— B R

¥

CiNemes P LLS U6 B TR R o v H}s{bsa ,A.Eﬁ;h TRRIGATRS | Pementige
‘ ; NUMBER Qm‘ WHLLS URBD FOR IKBIGATION. 10 4 BORXAD TRAR, )
Proviaee, - . TTEEIITITTT T e
,E‘n,e:nnammt, ? T'.‘?lll'i'»()f‘&ﬂ' N ? “ Tt L 7. : ar\'ta‘w. i f AVI“.ITDEC “.’ﬂiin...ll
' I; : ‘y ! S S por W*L'l"; ' gakiom
. - No. j No. . No. | Acves. | Acres. | :
Punjab . 0 00 RUB000 74,000 0 349,000 | 3,760,000 | lo7. 18,
nited Trovinoes HOD, 00 ] B30,000 ? 1,330,000 ‘ 5,781,000 4&3 oy 14‘
Madras . 1 B26,250 L g28,280 ! 2,000,000 VR
‘ : |- i - NI . R RN
Bombay o . | RI000 L if 34,000 | 630,000 1. 26 | gy
: . 1 : i ! ‘ B ' o LR
Cenbtal Provinuus™ ) 14,0000 42,000 | 56,000, 77,600 Pors oy

K pEraTle e Nz g 9 e e e P
y 1‘.”5 Weils dn Northern India~The above figores velating to the distribu-
bion of woll-irrivition ave execedingly striking.  Out of 2 total of 13 willion
acres Irrigated Trom wells in British torritory, no less than 9% millions are
fourd 1 the two No :

to o well-deeization. ! Boudth of 1his thero are some 2% million acres, of

Fa ey - “‘K“r‘ur. 0 D M W H > 3 3 y B Yy '
roeghly three-Tourths ave in Madeay aud one-fourth in Bembay, "This di

[P 1 s it T e e 4 e e e
o rR At e s = <’ < % uber s agmnie s o

* Toetedas 150000 bulf musotry wells ; ¥ Yoot e A o e
v\*all\.lm.;l;\b 170,000 baldl mwsctivy wells, i1 Incindes the seen tridgated from $anke sasisied by walls,
C vefee-derarate fignres .
a9 10 ke newibor of
v vilkiges bat do oot ¥

Tor permpment wnd teonorary wells ar ¢ ayailable ; :
Jor };ﬁg{:;m b wnd tomporary wells are not available for Bombay, snd no fizmnne

wlude rameadard arene [t which bo lnformsiing iy peniiahie,

a5 berm ad-

e Ll

L

sthorn Provinees, In the Coniral Provinees there g pext

for Bengal - The fignrss for Medees ingieds byth ety Lrnets and
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’bution of well-irrigation is, of course, far from accidental. The most favourable

conditions are found in the alluvial plains of Northern India, the subsoil of which
contains an inexhaustible supply of water. Here, throughout a broad zone of

"the plains, water is usnally to be found close to the surface, and a well canhe
sunk through soft and pervious sfrata until it reaches a bed of firm elay which

forms an excellent foundation, By penctrating this bed, which is generally of
glight thickness, by a boring.of a few inches in diametor, a porous substratum

s reached, the water from which rises into the main cylinder of the well, and
sives & supply sufficient to frrigate very considerable areas.  In - the Punjab,

e * . s 3 q
where the great bulk of irrigation is carried on from permanent wells, the avea

“{rrigated by each well averages as much as 11 acrcs, while in some of the
distriets double that area is watered from a single well. There are® indivi

dual wells which water asmuch as 50 acves. In the United Provinees also

~ large aveas are watered from permanent wells. But in addition thers are

many thousands of tepporary wells. The numbers of such wells in use in
these Provinces, and the arveas irvigated by thom, fluctuate largely with the
charactor of the seasons—rising in dry and falling in wet years. In the
famine year of 1896-97 the cultivators are reckoned to have dug 550,000

.of these wells. In 1899-1900 the nurber of temporary weils was 1,002,000,
. In the next year it saxk to about 834,000, and in one wet year it did

not exceod 828,000, The area irrigated by them is small, not more on the
averange than 2 acres at 1he oufside, but they cost littlo or nothing. In these
Provinces also frequent use is made of what is known as the balf-masorry well,
which consists generally of a cylinder of sun-dried bricks uncompacted by
cement of any kind. The cost of these wells is frequently trifiing, but some of
them last for years. ,

156, Wells in Peninsular India.—8outh of a line which may be taken
as that of the Jumpa river produced through Allehabad to0 the east
andl Agra to the west, theve ave few places where at all comparably
favnurable conditions for well-irrigation prevail; although to a cerfain extent
they are found in the low-lying belt of alluvial soils on the west ecast of Gujerat,
and the east coast of Madras, But this has not preventdd the digzing of a
large number of wells. fo the construction of which an imwmense stimulus was
given inthe years of famine and drought. Thus in Bombay, where there ave
comparatively few temporary wells, the permanent wells apjroach in number
those of the Punjab; and in Madras, where all the wells are said to be perma-
nent, there are more wells of this elass than in the United Provinees, and twice
as many as in the Punjab.. But the hest wells of Madras and of the Bombay
Leccan are genetally sunk in hard ground with a foundstion of rock, or
in the vock itself. In the extensive black soil tracts, irvigation from wells
hardly pays except for very high class crops, and then only when the
s0il is not doep and overlies a permcable steaturm of lighter soil. Often
in the black soil the subsoil water lics at a great depth. On the coast,
too, the water-supply is apt to be treachercus both as to quantity and guality.
Tn the Central Provinees wells of all kinds are fuw in number, and permancnt
wells e‘xiceecli?ﬁg!y few.

157. Comparative efficiency of welis in Northern and DPeninsulor India.—
Tt will not bave escaped notice that it takes four Madras or Bombay wells
to irrigate the same area as one well in the Pumjab. DBut this does not
zive a correet idea as to the relative eficiency of the wells. In the latter pro-
vince the wells irrigate extensive aveas of cereal erops without any very special
“gr high cultivation. With the cold winter climate of Northern India, and the
rich alluvial s%ls, highly retentive of moisture, very fow waterings are required
to bring the crop to maturity. Considerable relinnce also is placed oun the
winter rains, which seldom or never wholly fail. In the Peninsula the condi-
tions are very different. Throughout the year the climate is warin and the sun
powerful. Frequent watcrings are necessary to matuve the crop, and it rarcly
pays to irrigate from wells without the expeetation of a very heavy outturn of
vereals, or of some specially valnable erop such as sugarcane or garden produce.
Highly infensive cultivation and heavy manuring are required. In Modras, it is
true, & number of small wells are ypade mostly for the purpose of supplementing
Paur 1. :
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irrigation from fanks, the supply from which is precarious, and these wells are
- used to matura the winter rice and for the rearing of seedlings of the later varie.
ties. But thoss-wells which are used for high cuitivation frequently produce by.
repeated oropping & touch larger grea than would be inferred feom the figures .
of ares irvigated. The value too of the produce obtained must be at least as
groat as, and in many instances greater thaxn, thai obtained from the largo areas
irrigated by the wells in "Northern India. e T N NI L
158, The « Uentral = Provinces,~In . the Central # Provinces, as’ the
figures show, the total aren irrigated by walls is insignificant, and the total’
nuraber of permanest wells is lirtle moxe than nominal in relation to the
cultivated area. 1bis to be fearsd that physical conditions are somewhat
unfavourable for well-digging in these Provinces.. The eastern rice distriets
resemble to some extent Bengal, in the rice tracts of which wells are exceedingly
rave. In the rest of the Contral Provinoes conditions would seem more closely
to resernble those of Bombay, whera more than four timés as lavge a- proportion
of the net cropped arca is irrigated. - The negleet of well-irrization in the Central

Provinces is probably attributable fo the sparsity and backward character of the

population in many parts; ths unfailing abundance, until recent years, of the

rainfall ; and the existence, until recently, of large areas of good but uncultivated
land, to the reclamation of which the encrgies of the people have been directed,

rather than to the intensive cultivation of the more valuable soils.

139. Bengal.—~With regard to Bengal, slthough the statistical informas

tion is partial and meagre, we have heen able to ascertain that, except

in the west of Bihar, there is litle or no well irrigntion.  Hastern

Bengal is o vast sheet of unfailing rice crops, and despite the teeming popula-
tion, there isno need for intensive eultivation or for irrigation of any kind. In
the rice districts of Bihar the crops are subject to failure, ococasionally
extremely wide-spread and severe, Wells, nevertheless, are little appreciated.
They would probably be of small wse for the saving of the rice crop, whick
requires far move water than they could give; and in ordinary years the wainfall
is 80 ammple, and the moisturs retained inthe soil so abundant, that laree aress
of sugarcane can be grown without the aid of artificial irrigation. In many
places also, owing to the loose and sandy character of the soil, the counstruction
of wells is difficult and expensive.

160. Diversity of local conditions.—~As will have been partially gathered
from what hos been stated above, the extent of well-irvization varies litile less
within the limitsof each province from district to distriet, or even from
one part of a distriet to another, than between one provinee and snother.
Thus in the south-eastern districts of the Punjab, the subsoil water lies at
great depth below the surface ; wells accordingly are few in number, and the
areas irvizable from them are comparatively small. In such districts as Jullun-
dur and Sialkot, on the other hand, there is a permanent well to every 20 or 30
acres of met cropped area, each well irrizating atleast 6 acres. Similarly in
pavts of the Thandelkband districts of the TUnited Provinees, whore the subsoil is
roeky or black eotton scil prevails, wells are few and the water difficult to get:
wheress insome of the Oudh distriets, 20 to 40 per cent. of thenst cropped area
is irrigated {rom wells. In Madras and Bombay, wells are generally speaking
most numercus on allavial soils on the coast, and in the districts or parts of
districts adjoining the mountain ranges ; for instance, in the Madras district of
Ueoirabatore, there is geverally a permanent well to every 80 acrss of eropped
area and each well irrigates 5 acres. Onthe other hand, wells are almost
non-existent in the great black soil plains, whether inland or un the scast.

. i e

161, Modes of 2pnstruction.~Wells differ of course widely in their mode

of construction. Ia the alluvial soils of Northern India and the coast line, a

permanent well cousists of a brick work cylinder, resting on a wooden kerb
which is sunk into the subsoil by excavating from below, and by utilizing the ex-
cavated material to add weight to the well and assist it io’ sinking. A tem-
porary weli is a mers hole lined with wattle or wood work., In Peninsula

India, where, as in Bundelkhand and the Deccan, the rock is often near the

o

in process of time.

surface,” the well is a round or square excavation, 20 to 100 feet or ever. more
in width, The excavated rock is utilized to line the sides of the well.  In soms
cases all four sides afe lined ; in others only so much as is required as a staging
for the lifting gear. With ordinary attention a well of this ¢lass will last for an
indefinite period, while even the best built woll in an alluvial soil will fall in
. 162, Cost of construction and working.—The expense of construction varies
avith the conditions of soil, subscil, and water-level. Temporary wells in adhesive

‘allavial soils, where they are little more than holesin the ground, ean be made for

a few rupees and form an ordinary incident in the expense of cultivation, being
often renewed anpually. - Where the soil through which the sbaft of the well has
to be sunk is Joose, or where hard rock is encountered, or the water lies deep, heavy
expenditure may he required.  In such conditions, only permanent wells will pay ;
and they only when there is a certainty of an abundant supply of water suili-
ciont for the irvigation of & considerable aves, or for the matwing of abnormally
heavy or valuable crops onsmall sreas, The cost of such wells runs into hundreds
or even thousands of rupees. It is hazardous to give any sum as the average cost -
of & well, the variations are so great. But the following ficuves may be taken
as a rough indication of the cost of construction, in some. of the principal
provinces, of a permanent well capable of imigating:the average arca
with water at the average depth: Gujerat, Rs. 500 to Rs. 700; Punjab
and  United Provinces, Rs. 300; Central Provinces, Deccan, and other
districts with rocky subsoil, Rs. 300 to Rs. 400, It would be fairly safe to say
that the capital ‘cost of a permanent well in Northern India would be
seldom more than Rs. 40 per acre irrvigated. In Southern and Central India
it would seldom average lass than Rs. 100 per acre; except in the tracts
where the semi-permanent well can bo used, when the cost - would run between

s, 60 and Rs, 80 per acre.

- 163, The expenses of labour, cattle, and plant, required for working a well
also vary greatly. A large well m‘? require four or even six teams of bullocks,
with two, and sometimes four, animals toa team.  For animal power; employment
is made of the Pemsian wheel or the well known water-bag. On many of the
large temporary wells, and generally on all the semi-temporary, animad power is
employed. But there are numerous small wells in Upper Indis, Bihar, and
Madras, from which the water is raised in pots or small bags by manual labour
working with a wheel or a weighted lever. Wells of this kind are frequently
worked in groups, all supplying the same water-course.

164. The quantity of work which can be done ona well varies immensely
with the season, the area to be irrigated, and the character of the crop.
It is almost impossible, therefore, to arrive at any satisfactory estimate of
the cost of irvigation from a well, for such purposes for instance as comparison
with the cost of irrigation from a canal. ¥ut there can, of course, Le nn
manner ‘of doubt that well-irrigation is by far the more espensive process
of the two, except perhaps when water lies so close to the surface that irri-
gation can be done by mearnsof the lover. To arrive at evena tolerable estimate,
the most claborate and careful experiment is required, -~ Yhe only set of such
experiments with which we are acquainted are those of Captain Clibborn pub-
Yehed in his veport on well-irrigation in the United Provinces. Here, the irri-
gation of a crop of wheat, with the mean water level at 30 feet, is shown at Rs, 7.

. peracre} and this is doubtless the lowest fignre at which the eharge can be fairly
[ ) o

estimatefl.” In Southern India the béavy walerings required must largely in-

- cresse the charge. Thus the irrigation of a erop of Larley- in the sandy soils of
-the Ahmedabad district is estimated to cost Rs. 22-8 per acre, and that of garden

crops in the neighbourhood of Surat ranges from Bs. 30 to Re. 60 per acre.
(Mellison’s Indian dgriculture, Vol, I11.) : -

165, Liability to fuil in drought.—Figures have been given ahove it illuse
tration of the value of wells in time of famine, owing to the large extensions of

irrigation which are made by their means. These extensions are due partly

to an increase in the number of permanent wells, but chiefly to greater activity
Parr L. : ' H2
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in the working of existing wells, and to & larg

supply appears to be practically inexhaustible, elthoyoh - el rises and fs

perceptibly in years of heavy and light rain falf%i%i:;f' é;;:l léigzasﬁn)&iﬂi%ﬁ\
generaliy ample in the first year of drought, but the effect of & Ic;h? \ serie 3t IE )",{Ls_
years is to diminish steadily the area that can be gorved by each f{o . ril;y
diminution, however, is not wholly attributable 1o ethauétiscrm of tf? uppl .
but to the dryness of soil and atmosphere which necessitatios more. ,bm%]i ¥
watering to mature the crops, and tothe harder work imposcd on tgemclf ft?f
as the Lift increases, and the difficulty of maintaining *‘hﬁ}; i wood oo d:".‘ e,
owing to the dearth or scareily of fodder.. Rt m good  condition

168. Scope and measures for extending well-iprigation.—It his been shown
that well-irrigation varics in exfent to an extraordinary deeres in the i Toant o n
vinces, and that the variation is principally due to immutable diffor c,rer; o
T e R TH e Rttt e 4% 0 Imwmutable differences of phy-
sical conditions. It is, however, certain that thers is no sinele wovinee in W% -
this form of drrigation might not be very largely extended with nd ‘T}"““
in the Punjab and United Provinees, fn which fhe e eor with advautage.  Even
o Hah B sed Urovinees, In which the lapgest areas are irrieated, thevs
aro bracts very poorly equipped in relation to fheir capacitios, In some distrivts
abundantly cquipped. wells are so essential to successful oultivation, and to the
33940V 1 g . P ) RO ] ) et S RY S " < £ 1)
nmy.t-m;,&u(.e ()L‘a duuse popu lation, that endeavours to multiply th G‘I}ft should he
made and sustained wntil the cvts WEHL BUGHI DO

Very maximur mhers hate hoo i rt
van be profitabily emyployed. There are dl\:"”:}:&:lfgl‘:{age :Mﬁl I“i?;a;che(l which
‘:‘,h.e‘ surface that canal-irrigation may benot anly 1-11;4;';,@'.,‘1541):‘» 'ﬂ{{fq lfs ??wc %(tge...m
ful; but in which, vevertheless, irvigation of some kind s y'f.‘:"""py;ilcuuzt Y. ‘?‘ffi“?f
order to get full produetion from the soil in ordingry veaps m? h ertgmrf: n
in times ol drought. Tor such fracts wells are maym‘c@;s:ﬁfv lkI;ila })%}1 x ;Ojt)s
which depend on inundation eanals or tanks of uncertain supplr. vell or W . ;
immense sorvice in supplementing deficiencics in g,-ui,l)‘g y ' 131 En e’s’u:.']s &ia z.m; ﬂo.
c,:(:)nm:}'uch()n of wells should be liberally encouraged. In the two pN(;;ﬁie;g
Yrovinecs above mer}ummd, it may be said hroadly that onl fn . : sial t“ b
wheye wells are equired to give protection in farmine, 'W{mﬁl it Il)wwh‘t'gi‘i?
for purposes of sueh encouragement to incur spy ‘e ¢ Ln\ )G ]Jlfﬂ ,1 LU AC
Elsewheve, the people may he trusted to inorease “' e f"“h ; Ranola &;Lff‘.”ﬁm'
them, without any stimulus beyond the ]’?l’l‘ﬂ"isiio'n of‘ (: .‘:i?zfl ;“-1”‘““3 ) ‘“'?._ Wflﬂ pay
terms than they can obtain in the open market, Tital on more favourable

167, In Central and Southern Indis wells are rolatively fow, and the ape
whicli can he protected by cach well ave small Thé m?ed ¢ <;xa)2h mtat] ~as
o , I R R A -1 -G oY £ A3
ur zent, not only for the inervase of production and (he support of & dense po )1?1;?
tion, but because they supply the only efficient means of "I’Otf’(}'["i(; I m[ “‘t
sovere and frequently recurrive droucht in v -Ans 0. prolection agaims
it €4 S, TYCUINDG Arought in vast tracts, into which, except at
prohibitive expense, at is physically impossible to take canals or if taken, to
assure them a supply ol water when it is most needed T e

168, Thus within $wo hundred miles of
t}u; 1_5.9’,“}1“‘3 }_)gc(m'u 01 f‘;&fu"‘@{}{1'1’1%&11011 by canal will, according to our estiraate
require a eapital expenditure of not less than Rs. 200 per acre, ont of which .
revenue roalized will pay interest only on Rs, 50 in :deitin;u Tl‘-o ’workin" ;1Li'1 tf .
Ihe net cost to the State will therefore be at least Ry ‘150 her ac ; ei] ‘ttrimh
tracts the people can build wells for themselves fc;z:labohtlﬂs‘ 1160 iy
Lven, therefore, if the State supplied the whole of the (::a.])i'ta]‘ rec ;{ire d fpw a:l‘;
the finaneial Joss, provided the wells are efiicient, would be Eonqt'{e ;OYI;l“LI 'i”
than that which would be entailed by the Provision ;_;t' c:11151~ir;i<’af=£0;1 ml:‘oz t? is
regson it is perhaps even of greater importance in these tracts, t?mn in & ortb?i'lr:
J}uh:‘;, to avoid taking canals into places which can be equally well served b
\\‘L‘Hb.. Here alf() the State is justified in giving far ereater stinulus to w 11 y
rigation, and in making considerable financial sum'?ﬁ;‘-{’-s‘ for the - )\;1 POSE ) ‘:T“L
that caution cou be dispensed with.  The annual rate of inerease 1111 t‘;ll ; Ab(j re
of wells, although capable of great acceleration, must be o.raldml h eI;mrlI;l ‘(‘il
parts of Indin cultivators cannot afford to irrigate in ordi nm'; vcm:s unless tl:ff:
obtain large and valuable erope to recoup tho heavy expc&ﬁi*ure andqf-lah‘o{z}-
required lor high cultivation. Care will have to be taken fl;atz money is nolt

the Western Glats the provision in

, o | 6 increass T the nu1 o
porary wells. In the great alluvisl tracts of N 0Pﬂm{;?‘s;gﬁ;ﬁ%gtﬁé«?ﬂozxﬁ :
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thrown sway on the construction of wells by porsons who are destitute of the
encrgy and resource required to work them. But boldness is required no less
than ecaution. The cuitivator will have to faeo risks as well as Government,
and Government should not hesitate to take its full share. ‘ :

+

-

16&1. We have now to consider what special steps Government should take
to facilitate the extension of well-irrigation. And first we propose to discuss {

briefly the suggestion which has been made from time to time that wells shonld.

be made by Government, like any other irrigation work, and a revenue levied E

“as a return on the cxpenditure incwrred. The proposal at first sight appears;

plausible, when considered with reference to tracts mentioned above, in which |
irrigation from wells entails smaller capital cost than irrigation from canals.
It has also been adopted, since the recent famine, on a small scale in many of
the Native States, such as Baroda and Gwalior. We are nevertheless olearly
of opinjon thatit must be rejected as unsound. There is scarcely a witness
who does not agree that the cultivator is able to make wells for himself

. much more chesply, and quite as efectually for his purposes as Goverament

ean make them for him. If new wells are to be made in large numbers,
they will be dispersed over Jarge tracis of country. For, as already obsorved,

" well-construction must be! gradual, and operations cannot, therefore, be

conventrated on any single tract aund there completed before pushing oun
to the next. The difficulty of superintending the construction and maintenance
of a number of small works, scatterod over extensive aveas, is obvious. Some
expericnee Lias already been gained of this difficulty in the case of tanks in
rayatwnrs districts, where they belong to Government, and their maintenance
and repair by Government agency is found extremely difficalt. Per contra,
it wells are made for himself by the cultivator and belong to him, he will be
interested in their etliciency and maintain them as Jong as they pay him.

- Insupport of the view that Government should not make wells, may be wrged

.

the fact that few even of the most enlightened landowners construet them in the
lands of their permanent or occupancy tenants, but prefer that the tenants
should make the wells, and to give them assistance in materials if not in money,

“besides possibly making things easy in matter of reut. In their own lands, the

samindars, large and ‘smiall, eonstruct wells for themselves, just as the oceu-
piers do in reyetwari provinces. And therc can be no doubt that the cul-

" , . . . . ) Y .
tivators, whelher tenants or peasant oecupiers, infinitely prefer to mike wells for
themselves if given the necessary capital and facilities.

170. There is, however, ona rare case in which it muay be ovcasionally usctul
for Government to construet irrigation wells; namely, in places where, notwith-
standing that there is a probable scope for well-irvigution, the people ont of
apathy or ignorance neglect it.  As an example of this attitude ou the part of
the people, we may instance parts of Chbattisgarh, where the people have such
a strong antipathy against wclls that they even refuse to use them for drinking
purposes, when they bave been provided for them and no other decent water is
to be had.  Iu such cases it may be worth while for Government to build a few
wells in order to demonstrate their value to the people.  Bul as soen as any well
thus built has proved a success, the land, with the well under i, should he banded
over to an enterprising cultivator with the object of getring him to set an
example to his neighbours, Lven, however, in these cases, it would gonerally
be preferable to get the wells built by cultivators, who might be imported, as
the Kdehhis were imported from Cawnpore to Nagpur, and Lelped with advanecs
of mongy and grauts of land.

171. It roust not be inferved from these remarks that we object to the

- eonstruction of wells by Government ngency in Wards’ estates, or in estates

managed and owned by Governwment in zamdndars provinees. In these cases
Government is fully justitied in setting, and indeed is nnder a special obligation
to set, an example by executing all such improvements as a good and prudent
landlord would undertake. But evenin its own estates or in the estutes managed
by it, Government will olten be better advised to get the tenants to make the
wells, by giving appropriate help in the way of money, material, and professional /
-

" -assistance. .

(\
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172. The chief way.in which Government can assist in’ gxtendiﬁg‘fﬁvgllﬁ

irrigation is by liberal fekawvi advances, and free grants in special localities.”
This part of the subject is se important with respect to all classes of private
improvement that we have devoted a special chapter to it.  We here add only.
a few suggestions and observations specially applicable to wells. B

4

173. Risks to be shared by Govarrza)ienf.-?We Iﬁave said that G'oférnment -
" must be prepared to share some of the risks of well-construction with the
cultivator. One of the chief of these is the failure to find water. We think

that in cases where the cultivator, after taking all due precautions, without any
fault of his own fails to find water, he should be allowed a partial remission of
the money which may have been advanced to him. We cannot recopnmend
remission of the whole sum advanced, since this would be likely to Sncourage
mere gambling in well-sinking. By the preliminary borings and subsoil water-
surveys recommended below, the risk of failure would be greatly diminished, and

4

as soon as sulficient facilities had been provided in any neighbourhood, the
making of a preliminary boring should, wherever uncertainties exist, be made

a condition precedent to the dishursement of the ndvance or money-grant. Ad-
vances should, of course, be given in instalments, the second being reads payable
after completion of the work expected to be done out of the fixst, and so on,

- 174, Another risk to be shared by Government is connected with the life of
the well, which in wany tracts is a variable quantity, although in some, wells,
even when roughly constructed last for indefinite periods. We propose, in the.
next chapter, a method which will allow the cultivator, for repayment by equal
Instalments, a period equal to that which is calculated to be the average. life of
wells in the tract, and the remission of the balance which may be due, if the
well should fall in, or become useless from civeumstances beyond his control,
before the expiry of the period. : - o

175. Trial borings and subsoil water-survey.—In many places, notwithstand-
ing.the aptitude and experience of the people, uncertuinty exists as t¢ the suit-
ability of sites for wells, and as _to the possbility of tapping a permancnt source
of supply which would not be dependont on mere local pereolation. To obviate
the failurcs to find water which are not infrequent especially when, as in a
famine year, wells are made in o urry, detailed and systematic swrveys. should
he made of the subsoil water, Over the greater part of the alluvial tract of
Northern” India the people have a very good local knowledge of the mnature:
of the subsiratu and of the subsoil water-supply; all that seems 40 be rvequired
in this truct is fo render assistance, where vecessary, in making trial horings
by providing boring tools and expert workers at a small charge; and to have
mapped out, from local inquiries, all tracts in which the constrnction of
temporary wells can be usefully pushed at an early staze of a famine. In
Leninsular India also there are few provinees in which it would not be useful
to provide tools at the head-quarters of most divisions and of some districis and
even sub-divisions as well. ,

176, Endeavours §hould be made to discover some simple and inexpernsive
method of bering,.  With this purpese we have recommended the Government of
India to allow experiments to be made with the Kazusa system of boring, which
iy said {o have been found exesedingly cheap and efficient in Japan in tapping
artesian supplies.  We have, as we shall show, little expeetation cf reaching arte.
slan supplies.  Dut there are loenlities sach as the south-eastern districts of the
Punjub, tLe South-Junma distriets of the Ubited Provinees, parts of Gujerat,
and the trap areas of the Central Provinees and the Deccan, where special
experiments in boring may be made with advantage, in order to ascertain
whether auy deep sonrce of supply ean be tapped for irrigation purposes.
Suceesses obtuined by boring in rock with jumper bars in the Sholapur distriet
of the Decean, and by Mr. Tata with his deep borings at Navsari in Gujerat,
indicate that from below or within the rocky substrata in the Decean, and
from porous shrata underlying the superficial clays and non-permeable soils
clsewhere, water may be obtained at sufficient pressure to rise through a bor
of swall diameter high enough to give abundant supplies to wells of moderate

" should be kept of the results of all horings, and of cbservations ‘of existing wels, ]

~ improvements either with or without Government aid, the extent of their

5

. depth, - The discovery of a method of cheap boring to such sources might ?ésult g%’d\
+in a large increase of the available supply for wellsin tracts whers the finding of

water has been despaired of up to the present. In these localities careful record

The site of each well or boring should be marked on a plan of the country; and!
the normal level of the subsoil water at each site, the quality of the water, the nature|

of the strata, the depth of; the boring, and its effect on the level of the water|

within it, and on the quality and quantity of the supply, should be sysf;ematicallyﬁ’g

" “Seorrow 11L—MISCELLANEOTS.

177, Necessify of minute regard to local conditions~In our Provineial .
Chapters we have indicated the localities in which financial concessions may
most-appropriately be given for the construction and improvement of private
irrigation works. We desire to say here that in.stimulating improvements
of all kinds; and most of all in pushing well-construction, minute regard
must be had to local circumstances. The conditions not merely of distriets
but of sub-divisions, groups of villages, and individual villages, must be
ascertained and studieg ‘beforehand. - For these purposes the Circle Books,
which aré compiled in every province, should be freely utilized. The irriga-
tional capacities and requirements, the kind of improvement best suited to
the locality, the degree of willingness shown by the peopla to execute

ovecorded, o 4 . iy S e

4

i

B

resources in capital, credit, manuvre, and labour, should be particularly in-
quired into, and noted in the books by the district officials when on' tour.
The facts should be collated, and a programme or plan of campaign should be-
gradnally worked out for edch circle in each district. A good example of the

way in which the requirements of particular areas should he worked out is
A d

~ given inthe reports compiled under the orders of Sir A. P. MacDonnell for the

districts of the ¢ Drought Tract” in the United Provinces. For each circle (or
pergana as it is called) the‘ priinc:i;pa,} local conditions, snch as the kind of
irrigation which should be giver, whether by canals, tanks, wells, or field-
embapkments, and the percentage of the area  which will be protected if the
proposals are carried out, have been specially noted, anc} index maps have lwm
prepared, showing at a glance the character and scope of the proposed operations.
We should like toseo similar reports and maps prepared for every district
and circle. In certain tracts which urgently require prompt treatment, special
inqguiries should be made by speciully appointed officers; and, whenever any
tract comes under detailed examination for purposes of revenue settlement,
opportunity should be faken to bring the inforngation up to date. In partieular,
for the extenmsion of well-irvigation, accurafe information should be coileeted
regarding the character of the substrata, the “level of the subscil water, and

the nature of the supply. o

178, Bxemption of improvements from taxation~Besides the positive
Lelp and encourageraent which the 8tate has given in the making of private im-
provements, there is stimulus of a negative character to which great importance
has heen and must always be attachgl. We allude to the exemption of improve-

‘ments from taxation. In this respeet there is an important difference of

practice in the varlous provinces. In Bormbay and .Madras the excmption
allowed is perpetual, whereas in Northern Tudia it is limited to the period caleu-
lated as sufficient to enable the executor of the huprovement to recoup himself
for his outlay. In the Unifed Provioces exemption is guaranteed until the ex-
-piry of the settlement next succeeding-that during the currency of which the im-
provement was carried out. - The term of exemption may thervefore vary from 30
to 60 years. In the Central Provinees there is a similarrule, but as the settle-
ment periods for many districts do not exceed 10 or 12 years, the periods of
exemption will not exceed*from 10 to 24 years. In the Punjab ekXemption from"
enhancement is guaranteed for a period of 20 years from the date of construction
of the well, without reference to the dates of settlement. The question has heen
seriously raised whether, at any rate in the case of improvements for purposes
of irrigation, and more particularly in the case of wells, the exemption should

-



" not he mads perpe{m,l throughout India. vWe rogard it as outside our pmvm >
to disouss the question whether the cultivator has any right fo perpetual
exemption, or whether the bestowal of it where it has been granted was
necessary or wise. But we cannot pass over the question whether the grant of
perpetual exemption is advisable as a stimulus to the future execution of private
works of irrigation, and especially of wells; or whether the femporarv expmptmm
provide sufficient encouragement where they are allowed. . ‘

179. We have examined the figures of progress in wellmonqtmctmn in ﬂm;
different provinees during the last decade, and saummarize them m the follow-;
ing table ;— "

_|[NuMeER OF Pl;‘.B‘M).NBNT WELLS uE !‘ Iménmgsm.
Provinve, 7 | N
' Cf’f;’i;:‘;f{ig?nt End of decade. | Nambar. . | Por eont.
- -
Madvas . . . . . 435,853 623,280 198,425 A3
Hombay v . , . . 1R8,5]12% 254, 885# 65_,1351 | oL
Panjab . . .. L] 2i0840 | 274,85 B4,011 | &
United Provinces . ) L 4T, 490,404 | 52,205 13

* Tecludes probubly some temporary wells,

Now it is remarkable that the increase in pvr*n(m ent wells is by far the
eroafest in the Pz'vsxch neies of Madras and Bombay where f‘.‘(’“?“ﬂ'{*f’ﬁh is
perpetnal ; and it isstrongly claimed by all witnesses whom we have examined in
Madras that the great inerease which has taken phcm there s nmm{v dus to
pwp"’nul.y of exemption.- Tu Bombay, however, no sech claim was made.  On
the contrary, although in that kro~sdmwv the ecxemption is given uu """'ewg
by cxecutive crder ‘as in Madras, buat bv express provision of }aw, thore seems
to he a vemarkable iznorance of its existence, or exast comprebension of its
meaning.  Weare inclined to think that in this ease it ean have had little
1o do wirh the inereasoiin the number nf wells, which is sufficiently aecounted for
hy the stimulus aflorded by a sneeession of severo famines and droughts, the
hmw p«?;'mda of settlement, and, in the Dacean, the light A@auwnﬂm Oh W ;‘i
n ‘shmm&. however, the case is uwlfmht « v 'hﬂer«,u.t
of' fhe t~z:u;upi1un are yery WUP? 1 ur S

«E 7 rates on trcd lmdu Amo n (rae {Tucuh maer X m:m fmu, in Madras
such famines as have occurred have been far loss serions than thoss which
aft or'tﬂd Bomh.w, the 1inited PI")WT}C‘C\ and parts of the Punjub: and the
stimuins given by droughf, although vo doubl considerable, mus‘t have b
much less than m]h@ﬁli‘!'& Takansi has been distriboted with groat - ihoralit
in Madras.  But of ihe 193,000 sdditimul wells made in the deeady, 'n‘!}
18,000 were made with the aid of fake i This, therefore, does not acconnt for
he exteaordinary incvease,  Tha of 151 athihu“ﬁw L0 tmproved ern mmeration.
Trut this is a cause which probahly operates in all ht‘!‘?‘ﬂ“éa*\ It s of course
m:pnwﬂ-m to he eertain th at a loug femp-»rﬂuv exel Wlpii ST veu not have had
equatly Bonefiein] effeets. Bt on the whoele, we should 8nd it diy
from the conchusion that the porpstusl exempiton, thoroughly hro ghi home to
the people, has been a potent stimalus to the construction of wells, Whether
the same coneession 18 equally vequired elsewhere, is another qumf on which
requires to be answored according to the circumstances of the provinee or tract
concerned,  There are some places and circumstances in which, as s elear from
the evidenee, it would be exeoedingly difficult to make the benefit of the exemy-
tion appreci; ated. Thuy, in the Central Proviness, wherc the tenure iy generally
remindari and the holdings are eonsiderable, the effeet of exemptions given in
Jespee L of particular plots Bas heen 30 eompletely obseured by the enhancements
‘which have acerved ou entive holdings, that the peopie can hardly be induced

0 esca pe '

unjab and i large
ubsoil Has always b |
5V [uaﬂyc, .tst'i“f,e m ) rpiu
e«smcrt pubpose L dur
ischarged for ‘a?xer a well is made.
water is f}h'zrﬂ‘efi for only when it is used, and
ecmum\ﬂ m‘ ﬂm eapital expense to whick he bes Dbeen
'Lie latter practice, like the. cha“ﬂ‘é, of & goyalty
rinciple, and in praciical working has muel
mendet deot of it issuch that, ag shown- by the
o Mr. Wi ;m!;ﬂ an ;olonu! Grey,7if the State wers to 'make. advgnges -
I“" Girelr without intevest,. t,lwy would pay &8 an zrtveqt*m,nh‘b‘u iz to>
¢ which the well-lands vecaulii bring in. A a mere’ ugher
ravinees where exemplions are oD Iy .,mnpd?gxy'n ihe
¥ Fuglified in a.lvs;&umg Lrgely for wells, just as it would in spenging |
ma&ﬁ gﬁ:yﬁsﬁtzw eaval. | Whére nmmrptmna are perpoetual, the lib heradity -
anbbesr gl lafav] and g"ammnuai riust bo ma.nwreeﬁ mm*ig;, by the geeds
4 S BCarun to the Binte in famine :ﬂ;w :a:i.su:rn
‘ m s by the f‘f}uéi}d spaticns in show mlu ah
fz_Ttt*mau,Hrf m product By alieht
JET am‘u h‘z,, i Mmlmw {ne- pcrxumeuk g;m}

* 1

Ap bas Justified itself us an effedtive snuonragenidit
sy and that ity frial ﬁm that purpose To: ot &X' prée.
i&-@‘g&%n is at pr'esunt ouly tempovary, would be ,}wh Fed {u
ifie {n” which” ﬂpemﬁ] encouragoments are rusiided..
¥ special pains. should be takd nto give the Vridest
o 'law, and 1o the ewphatic ;-gom.am: wnj,ms:\fiu Tas,.
':u.w (.d c‘m ﬂ"mmn' Um *eogne and subou xm;&tu'
CTany Fnsio i en the wubjiy ;t,,
alse i}“‘{gg" 3 ﬁmiz:ndf*f‘mm ni the. qweﬂx on, Wi v tho rules-appiis
n?*raJ..ﬁ { *:*hwéis m\d m m- ?mq xh mwht nevk m 80 m- m «.@ ¢

ot

wid
ot t:h’p; {ﬁ:

3 "mm» o *wc*mmt of *wn- ;m; TOVELT _
s now given in 1.mf United iwmm 5, j

1g’ ‘.s-wp'f'm*e* wm*gF:T't SRS ‘doum 1 whet 1{»':'?
ermanent tenauds. bave réceived such full pro-
of ront, in respect of the Inereased value imyorted
- N W g to Hﬂ'“ﬁP]‘OV@IﬂPﬂU’ mada ],V Hatm TS damd.,
LG WCH’ @?}Pul—n f 3 ; ‘f"jnnnf‘ ar?a_lnqi enh areoss =30 Qj* i}lle T ]Li{' CENETITHA
assessimend o9 ¢ izumaf,,fuwmrvi by m;!:xmcmentq which they have ex:f*mi:_f.au:;l.._
!n Madras thers. isino t*m:.auwv law  over the large arcas m the permancntly
settled ' saimindaris, i whic} T revenue of the landownetr i3 of course eXem;j
from assessmeént on any prﬂﬁn t whatsoever, . ¥n Bengal and the United i’ruvmws
the law gonefally coutains provisions E‘X@mphn“' the tenant, expressly or by
V,mwphf,atmu,“ from liability to enlancement in respect  of increased mhxﬁe
Cdue to his zm}*mmm‘mis. But. in somae cases the beneficial effect of 4bis low is
‘ wymwﬂv il . or is danger of being nuilified, owing to cther prov ;.smms
wmoh epable the laudowner to clain at mtmmh ﬂuhamr“m it up to te raie
: pwvn,:hi ¢ on lund enjoying similay advantages, or, inolhe® 'Wf)has B0 1’1« ras pers
taing “to onr subj ut sintlar- facilities for u't*watzou. In the Punjab the cash
vz bonnnt is pm,t* wed by the remarkalie pmvwmm that no eshancoment
“hall Be tedken wndil be bas hean t,umpumtml for his fmprovement. - The tenant,
: 'mmm ey, who naya u‘u in kind, i& hot pmted.ud H we corvently undersiand thy
“law in the C enityd ] I‘u’ilht‘ru . the tenaut there'is nob .Lid.?;]."' T rnhmm ment
during the curreney of anei Hement exce yt on the ground of i r&pmv,“zrui SRE
“euted by the hndcw ner, or of pn increpse i the area of bh Nw fﬂwl.i =) holding,
Buf at a revision of seitlement he is sppar E"tﬂ‘{.’ liahle, as iu the Ukited Irovm«w
and Bengal, to enhancement up to the prevailing rate on land mgwymg similar
: f&u.hm-& for ll'i'lQ&tiOL. in Laml ay und the ruyatwm i du‘btl’]{'t‘: oi M“ura,s there
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_are 1 occupancy tenants, snd thelr ease, therefore, hardly requires

Tenancy Law should be examined and amended so far as may be necesss
secure for the tenant a libernl period of exemption from enhanecment of rent in

‘respect of inerénsed value dne to any. improvements ‘which he may ' executo.
The period pecd not, perhaps, b as long as that which the landowner i atlowed

by Government in rezpect of the land-revenue nssessments. DBut it should be

amply suflicient fo reconp the tenant for any reasonabls outlay incurred

by him on his improvement.

: nﬁiﬂﬂm{“ ‘
tion. + But as” regards the other provinces mentioned, we think that the

r'aﬁle :

o 183, The following ‘ ulin
provinees ander the two Acts during the ten yours ending”1900-01: —

' -zu{m’_g‘;{em’.fxi of Icmm ::E?vtiﬁ é‘syair d ”vrs#ﬁ fét'

. Nowth Wost.

" Punjaly

" Ajmer-Merwars |

Berar Ty

_-pre peturned a8 huving been advanced for wells and irzigation, ]
- “entegories tanks, - wells, ‘temporary dams, Hrigation
" The remaining 75 lakhs are returned as baving been
o poses, - But out of this sum a considernbls amount has a |
. on irrigation. & Thus 10 lakhs at 1énst have becn given in the Punjab for village
- water-courses In- the Chenah and Jhelum seolonjes, and at least $0 Iskba® have
- heen sllodted in Hombay for field cmbankm 1 workg, 24 he,
_ tolal advanced under the Land Faprovement Iizes Kot therefors,. ot lost
242 lakhs or aboal six-sevenths B

2, The takasi system~Of all the methods by which Government is
able o stimulpte  and assist private drrigational improvements, the most con--
_venient and ‘obyvious is the system of State advances to the cultivating and land.
"owning classes, known as fakavi. We propose, therefore, ta consider briefly what

“use has been made of this systemr, and how far such use is capable-of extension-

" and the system eapable of improvement. * This system has existed in India from

time immemorial, and is now regulated by special laws, namely, the Land:

“Twiprevement Eoans Act (XIX of 1883) and the Agriculturists’ Loans Act (X1I.

of 1884) fop the whole of India, and by rules under these Acts framed for each’

. province hy the Loeal Governments and sanetioned by the Government of India,’
‘Under the former Aet money is ad vanced for spocific purposes of land improvement,
-and ender the latter for seed, eattle, and other miscellnneous agricultural purposts, .

-But the chieeta of the two Actssre closely eonnected, for it will often e the case
‘that in order to make etficient use of his improvement the cultivator will find it

neeessary to provide himself with cattle and manure, well-gearing and the like, if -
ing table shows the total amounts advaneced in the various

en yoort swding 190001 (in thomsands of rupesa).

[ samoviavmonns Laswesog, [ 7T Buge uprovamawe Loaws Aew, T
} T e e e orfimany yeee’ |1 Inyearent dsangn, T f
s ardineey; e veora ol | oy o e LR : g -

years, | droughis ?"m‘

A Wellamud | OUer gy ] Wellagud ¢ 0ther e R
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other purposes clasely teh objects as the peovision of lifting gear for we
during tho famines _}%‘r&ﬁj&}na@ga;}t with fevigation, - OF the large sums given o
been required for the eutile 2ud soed, a yery considerable proportion must have .
wells and other soppes. OLHing Of‘._ﬁ_i'fﬂls o Ve oultivation of " linds under. both .
not huve besn eultiyar, ) Igation, which lands, but for the aid aiforded, could
of the total a,._;-,‘,,;an%w:fﬁf okt will ,"Ei?e .eixsgarvﬁc{i :tnlaia,g_zsgnsmeramg{ mors thaa. half
the famine years }5“& ff,e given (?: o years of _-geﬂ’e*ﬁl"ﬁ‘éi‘{)}ig‘wh‘ﬁfgi’-*m:@r:“ Hy sp A
account of the 3 m}jw; *:} 7 and 139 Q;ls;;ﬁ% whes largs chuevsdons were ma
straction of wellg 1, ;&sheci sowdition of tha'cultivators;, o stimulate thelso
other woerks of ;,r,%ﬁlm?‘ﬁ .d’*{ﬂ“lg}'iiwm‘mkem“aregs,i:;grad fo provide employment on
value, for many of 4 fapal improvenent, mostly of direct or indivect irvigational |
‘ e jnhourjng classes who would vtherwidge-have cowme an o

the State velief sroy ,
ﬂmrﬁfarg gj‘iiii{g& :“0::\; , 'If‘t amount of - the loans in the fawmine }fqéws cangok
the system in ondione,  CLLeron za'-E : mi use rfiuch Ens been or can be made of |
dishursed when 5 hel\ years. ’llac:;;‘“»n'nfzga‘tf;‘ however, whab large sims can ba
the emergies of 2 ‘3::.1*-"%;2 deviand iﬁw hﬁm.g cgmeﬁl‘jy orgent necosity, and when
demand, LoRTEe sty of oflcers are concenivatéd upon mewling that

Vol ;
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land immesvement : Instructive to amalyze further $he figares of ad
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Lhez, Inkhs, n"l’”-‘;.}}i-:" dj'f B did g
eal, the United D b HHAD
siwiy LIEE0 LA Frrayent oo L L i €
them.  Berar ayg '{W pacs ovigees, mive o
Provinees, On g, ereMerwarn gove each” twiegas 1 .
OVINeES. QN the pilme feod oo 17 4 37 twiee g ¢l , Cent
loans, no less thay 78 won hund, out of the 119 lakhs sdvanccd as agriculbural
%8 kel EY N A Wh T I 5 4 AN T . TR Dot WS Gd . ¢ s A . ‘
Provinets, 73 were given in the Paujab, United Provinees, and Central

vanges for
hat sud of
[ or Between

R, 1 4

Wm‘.ﬁ:f - ;{j}t‘:li;e igx ersity of {ﬂ?miﬁ:m“r_m in"the varions provineos is anch that it
BYStOT AN eVery eng of 1;‘{!?‘3&“3{“}3,”1"* %G BXpicE § »‘::?eq}mﬁl;;" "Lf nise of 1%1}{;;@;;;(1.,,327
Toes mot s ehopiny Ty therm: Bt we aea sixomsly of opfaion tin th's divérsity
advances. ore given £ ‘;j"‘ i”‘,;, e I“"“"h’ greatar Ll‘ﬁeﬁﬂ_’ﬁ} ~with which tie
and for other Al "E"‘, And imm ovement 1§§“u5£ﬁ't'~‘€0 %p{l_thal‘n .L“’:i'e..sf«isi@newﬁ,:
Canteal Provinoes. 1} . L}fml prirposes i? _ﬂ‘zo? i ;.mg;;b, United Provinees, and
that even in ‘}m;;‘;.,x;_‘“”?l)!f‘!:_ mfffﬁr}imrh&;‘pa Tndia. ) We are far indoed Trom sayiny
merd have heen m‘" ”mﬁul Modiras the amounty alvanced for Jatd fmprove-
and thoir offeials im.,,z 58 ix.ut}:}; z‘;mght aave  been if fahe; Goverumouts
been fully sliv;}“{} on Ine ome hand, and the “people on  tho ‘other, 'had
Jainy the horma their npporianities, 1t is worth noting thal in Bowminy
advanced, 12 wora oty j;:—‘@f‘ﬁiilffif?i‘?:‘f"?ﬂg 1594-65, and=3895-U6, out of 18 lakls
of the Sauthern. Divigl, s tiobiTe, distriets of Loloaum, Dharwar, and Bijapour,
A8 0f 51 Individal oo e Ty RS had been first started on the
wetorates ol Dihnp a:,‘lw.l oieer . w ho for u sevies of years administered the
out of 30 lakhs w.l.-fz-:i:l.w':"hf "{m;{ saiganm, . Santarly in the Madvree Pregdeney
the sinele (iigi‘g:%;; K i}egm‘ u; the yc:«.;u.'ss!;i‘ig‘éi‘i_»i%;ﬁ and 1892.83, 15 were taken up o
‘Coimhatore was "{;Vﬁo ,_A(“U:?m&r:’” : t“her' yeass were Geficlont in vainfall, hut
amount of Fiked ap ueans tho mest severely, aifected distriot, and the large
bime, Tt is ot p-;‘}:.: novias larzely due to the exeriions of the Colleetor of the
the amonnts of Ex;’ ot to3 much to say tha the istory of the fluctantiony in
taken in the mattee by taken up in any provinee, is the history of the interest
of improvementy e :.3:?‘ individu r;i officers who werc quick fo apprehend the kind
of ta rar adva ¥ Y flf’ 2y ﬁ}g :xagrx;:ulqws of the.x.r distriets required, and the value
b st ARVANGES A8 o gtinlus to the execution of sach improvemonts as wore
\'{’3‘}5’”‘{&”‘4’31319 o the locality and its needs.  Tlus the advances in the Bombay
ms.tg;:;&’,é;«i::1n_e;;ho;r;<sg&.wwﬁ spent ehicly upon the levelline, tertacing, and _::;,_,
: h&un?ﬂg of fit ' . SLINE, Eerracing, and -

ehiedy on n‘{, w%xﬂg m the -{:fstusai,al?;z%?;ﬁ d‘istrig? of Madras they wera spent
Npst gn “. 8. Anil there van b2 hitle doubt that, 1f all Collentors 4

- Madivas | sud Bombay had taken $he same futerest in their fekoed ‘wie;}i ";&;i}‘i
: hm{h of f&n‘a districts wspiioned, still krger sums would have beon fvis*;ﬂe:c*
:;tims ighout the two Presidepciss than have yot hoon given in ﬂi‘i‘lizmry'%@a‘,;‘
1"% AL this s the case in Sputhern India far more is i so in the Northern

R

g Jittle ower 83, also proviimably gains appreciably,

7 the risk us, eren if they ave accepted, we would siggest that the rate of interest
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 If prooi. be v
s ftate advaneis
the operations of the Opityn-
clarge sams’ fo_ enitivators: pt-
4 under that erop, and, v addiv

cos are pul ) | fomy-
{in! 3 h; however, are wsed fov other erops as weil ay for
Sy, We dc it Gull be possible for Collestors fo advance on’
the same:scale, - But the work of the Opium Depariment shows that there is no
" jnsuperabla diffioulty, or reluctance on the part of tha cultivator, to prevent him .
 from- taking State advances from Government for agrigultural purposes, when

" the advantages to be gained have been properly impressed upon him, ¢

i 18:3'.,}%1.’672;::1& ting means required.— Although, then, there, are dofects in

- the fakuni pystern to which we shall advert below, and improvements to be made,
. yotthe firgt and perhaps ihe principal mensure requived is to guicken the futercst -
: of gl classes of revenue officers in {akavi work, to place liberal allobments at their..
dinposal, and to inguire strictly into the causes of failure to spend up to them. o

183, % Rate of inlerest,~We have inquired earvefully into’ the extentto
“which the free use of fakard is hindored by defocts in’ the law, rules, and adminis. -
" dretion. In the first place ' we have no hesitation in saying that the rate of interest '
;charged i not in- itself excessive, - That rate. is, 6% per ceni. (ona anvain the
wapee) for all classes of Jdraprovements, . excepb in. Madras ‘and Bombay iwhere
1ho charge now I only b pexr cent. "Thtse rates are so farbelow tho market rate of
intorest that the people P d them as extremely liberal. . Some witnesses have ve«
- eniamernded lower rates with a view of popularizing the system ; but no one has beeny
“ fonnd to assert that the existing rates wore too high. The Opiun Department, how-
' ever, make all their advanoes, including those for wells, withoub interest. It would -
' also appear, from caloulations made by Mr. Wilson and Colonel Grey, that the
* Punjeb Government, with intevest at 6} per oent.,. gains subsiantially by the

" preesent system. + The Tmperial Government which advances money  for these

~Jomns to the Provincial Governments at 4 per cent, while itself able to horrow.

' : Ve think that these loaus -
Cought et to be_anade a solirie of promy o the State, and that the interest on
“¢lisry shauld be rediieed to o point suflicient merelysto cover the risks taken. At
present the amounts found to be irrecoverable are inappreciable; and the charge -
Lor rigk #night, thorefore, be. correspondingly small while the sscurity remains.

v"g};@{:@s»zﬁ present. - We have made reconxmendations which mayfsligﬁi‘ly incronse . .

Y advantaze be roduced to 3 per eenb. in all provinces, - We think that

. atich’ & godiction  will -be lkely to - strike the popular imagination as an ‘aot
" of great) Jiberality, and may inorease ‘the abteactivenessof takard Josus in fax.

« geeater froportion than might be anticipated from the 2. \
. would rosult in the actusl payments by each individual cultivator.

Tt

75 190 The remarks in “the preceding’ paragraph refer generally to fakavi
i eilvances in all parts of the country. We have, however, also, carefully considered,
- whether in procarious fracts. where it is desired 40 give a speoial. stimulus fo
- irvigation, it would be desirable to.rednce ,.{ftha,gﬁnerag rate of interest or grant

- “louns frae of intercst.” On the whole we are of opinion that it would be preferable
' to. make?- fres grants-in-Bid, [#s ‘proposed 'below, charging full - interest on

.+ the: remaining part of the sum required; which will- be
. takav} ndvance. « This plan’ has numerous advanta




- final head of expeniditure, sush as Fminog works, agricultura
“'to work & system of free grants with eonsiderable elastidit
‘might vary from nil, by tenths to, ‘say, five-fenths j or by
. annas in the rupee, of the total sum required.

191 Rigidity of eollection.—There is no canse of the alleged unpopularity
of the fakeré system which has been more frequently testified to than tﬁé;.rigidifv
of the system of collection. = Tt is pointed out” that the money-lender gives timep

* readlily to the client with tolerable credit, Government rarely dr never gives time,"
There can be hardly any doubt ¢hat this does constituie an ebjection’in the mind:
of the cultivator to become a debtor to Ctovernment, provided that he can get the

- money on sufficiently Basy terms elsewhere, ' It is not that he has merely to pay

the interest. This would probably be no greater burden to him “than an
addition to his land revenne assessment, which he' pays - with remarkable
punctuality. Buthehasalsoto pay an instalment of prineipal which, if his erops
are puor, may be o considerable burden. The Collector or head of the district
has authority, nnder-the 1ules in all provinees, to suspend payment on the oconr-
rence of failure of erops or other exceptional calamity, subject, however, to &’
repert to hjgher authority.  Bui this power of suspension is not very frequently.
exereised, except in years of very general failure of crops ; and when if s, the resubt
is morely to postpone paymont of the instalment for a single seasan; with the
result that in the ensning year the cultivator has to pay double the uspal amount,
The increased payment must often be raised with difficulty, and it is probable
that under the circumstances cultivators wonld seldom care fo apply for sus-
ponsion of fakari payments.  We are of opinion that suspension should be given
without hesitation whenever, from causes beyond the control of the Liorrower,
his orops fail to such an extent as to refider the payment of the ycar’s instalment
unduly burdensoma 1o him ; that whenever suspensions of revepve arg granted
they should carry with them automatically suspensions of the fafari instalment
which may be due the same year; that the oflicer who has authority to grant
the loan should also have autherity to grant the suspensions ;- and that the Suse
pended instabment should - not be made payable in the ensuing  vear. with" the
instalnent of that year, hut that the effect of wspension should  be ta postpone
by one year the payment of all remaining instalments due on the Ioan: "It seems.
also unnecessary for the head of the district tu veport cach ‘case of sispension,-
as it ocenrs, to superior authority.  Groater lendency in the matter of recovery
earnot well be exercised by Government, which in these matiers 1§ unable i}:&‘

place itself in the samo position as a private creditor - ,
<192, Perivd of repeyment.—There is, however, » measure which would -
undoulitedly go far to mitigate the hardship of rigid recoyvery, ahd fhat is the
-~ lengthening of the per1ods of vepayment. In several places theve perfodshave been
criticized as too short. * But opiniou is not unanimous on'the point, many wit:
nesses considering that the people are pertectly satisfied with the periods allowed
It is remarkable what a reluctance there appears to be to work up 4 the full
period of thirty-five years allowed by law. Except in"Madras, where the pericds
for wells is fixed st thirty years, in po province may the Collector fix aeriod
longer than twenty years, while in Bengal his diseretion is limited ioten, and in
the Central Provinges and United Provinces to fifteen years, In the Punjab the -
fixing of a period longer than twenty years actually requires the sanction of the
Government of India, which it is observed will ouly be granted under very
speciul circumstances, and the injunction is- given that advances must be repaid
in as short & period as is consistent with the object for “which they. apy smade.
This order indicates the spirit in which the law and rules have  been? worked,
“and the effect has boen that loans are seldom granted, even for the full peried -
for which the Collector has diseretion, Short periods of repaymentiare cons
siderad to factlitate zecovery, and are alleged to be in the true financial interest
of the horrower.  Bad neither of these conviderations is mentioned or alluded to
in tho law, which preseribes that, in considering the periods for loans, regard ©
should be had {a) tothe durability of the works, and (?) to the expediendy of their -
cost being paid by the generation of persons innnediatelyrbeneﬁ.tm;gy them, -
Seetion 6 (3), Act XIX of 1883.] - In our opinion the borrower may be left 10
judge what his own financial iuterests and those of his successors are in thip-

it oan ‘Earoly

, ally been | o oan, karoly
ghit fato. it all; and if, in the future, longer periods
wed, it will be many years before the enthusiasm of the cultivating: and
nnd-owning classes for ~agricultural improvemont is raised ty saoh- & P}fé}& as
“to pass the Dbounds of prudence, and so endanger the prosperity of succeeding
- wanerations,  On the contrary, we apprehend that, by -the encouragement -of
tch ' iuvestment, posterity are likely on the whole to reap substantial betefits,

i aleo: parent reason why, when desiring a loan for an agmo’_u;tuml

nf, horrower should  be fetbored by considerations which are

d to stand in the way of the far more extensive borrowings which
Qr‘,_"gggxggg.ge ~of runremune h%"aﬁ.ﬁjga;nti ;,té}i}:ljgv&g;anfs“ } (;Exymdltum;
sadrally speaking, then, the sole eonsideration in determining the ,11?1*-1'1??1' of repyny-
‘mint should | be the duwrability,” or what we may term tho "ale’ of the work ;-
the full perind sp deferrained "should - be offercd to fhe borrower ; and ‘no
 prossure whatever should be_placed upon him with, the objeet of inducing
"Rim torchoose s shixter period, i AR £ RTINS D

1183, Now there are some works, 2.4 soundly qansfimcted wells it‘gihval"iou;g
" paits of the country suchas the Bombay Deccan, which, it preperly maintained,
- will lust. practically for ever. I guch cases fhere would be no objection,
* ancording to the prinsiples stated abve, to Plie neceptancs of a perpetualiabargy
: Tadvaneod, instead of an instalmant

“equivaleat fo the interest on the capifal ady ‘ Lan 1o
" sufficient fo extinguish the @ delt within | 8 ferm of years,  'Ihis proposal;

' déservos examination.  In some Native Stotes money is frequently advanced
- for wel-constroction in retwrn for an additional assessment wpon the land .
benefited, £ Buk in the Northern Provinees of British Indin, where the period
. of the exemption of  nprovements -from tasation is not perpetual, this .
- practice could mot Bo worked ot all; and. in Southern India it mighi by |
L{CPC'kexi ‘on, though erroneously, as infringing the prineiple of such exemption.
Mary; good authoritices doubt whethor the rayat would like the perpeinal
chargey. This is 8 matter of opinion whick: cannot be settled unéd! the feeling
of the "fpeo};)le has heen tested.  But we are ouwrselves somewhat reluctact to
“stiggest’ permanent indebtedness as a possibility. - Thers is an undoubled
~stinaulus to theift, and advintags to the borrowr, in arravgements enabling him
~ to extinguish bhis debt within a reasonuable period ; and i the period of repays
ment be made long enough, the excess of the anuual payments over the perpofast
-gharge will not be large enough to deter pecple from borrowing.. Thus, suppos-
. ing the period which might be allowed for wells in the Bombay Deccan, where if
o properly made and wisintained they are yirtually indestruotible, to be fifty years,
Ty ! jiﬂ}.&t Q per o t, i,.!'i‘agi‘:a}r;f. a Fﬂ-}?iﬁﬂﬂi ﬂf I{S‘ -8 Wau'ﬁxl pom LR U vy d L ats ;'ﬁlw.;:i-
~ peviod s debt of : Rs., 100, Wihtiosa.ibe peepviial charge would be Rs 5,
“or only'S annas lvss per annum,  No reasonablo man. wonld prefer the.
. perpatual charge. for: the sake of saving {he 8 annas. - Onthe -other haind,
- as the figures given below show, the perpetual chorge would be-a far casier
“ammmal burden than the instalment reqaired fo discharge the shiort-ternt lonns
_now given, in which the period extends to bu
. Tor s Jong ué twenty or thirty years.! 1o

b seven or ten years, of even & loan -

um requitred o discharge a b

" “:. 104, This poliey of ofering long periods of Tepoyment should be followed In
coall party lits.- thera i« no part here is not great room for the
. extansion <ol ‘agricultur which: the Btate ought nob o .

- gucouragte such extension 1o the ut i fraols sooure from




“ made by the tenants; ond the importance of providing the tensntry with the
* best possible security for advances scoms ‘sufficient to justify the running of n
“ risk, which, atter all, can be a¥oided by firmness and foresight en the p’; rt-of
*the administration,© We understand also that, as # matber -of fact, transfers

‘arc even now often effected by tenants in the' form’ of sub-leases It may
‘therefore be that transferable rights for fakavd purposes will not” add much ta
cxisting evils, if evils there be. * If tha sub-leases be valid snd logal seourity
for privats advanees, tekard mizht also be advande oth o saimy

f

ot : 1. ‘ed on the stren
similar form of conveyance to a Government officer. " - 7

201, Joint security.—There is, however, s way of making sdvances to tonants,
Othf_;r\;vxsso i_;hzm on the security of their land, which deserves mention ; mmely, tha
taking of joint security {rom several tepants. In Northern India the aveag jyrie”

gated by wellsare often so large that several holders may be interestod in the same
weil. Indeed it seams to be a gonoval practice in parls of the United Provinees
for all the neighhours to nse a well which commands their lands, by whomsoaver

it be made, after the wants of the owner are satistied.  Notwithstanding the fro-

quent difficulty of indueing people to co-operate, it seers not improbable that in

order tfo sccure this nser as of vight, instead of meroly by permission as at .

proscul, there would be no insuperable difficulty in inducing Beighbouring

“tonants to stand joint security for one another. It may be observed  that the -

- Opium Departracnt generally advances for wells on this system,
202. Advances gn personal securily.—But even if this measure fy

think that the experiment ought to be freely {ricd, of advancing to tenants of

solidity pnd character, npon their individual personal serwrity sslone. . Their -

crops and " personal property will often suflice to. cover any bub a verv laree
loan ; and the general integrity of tekavi horrowers, as amply evi by th
insignilficant amount ofirrecoverable louns, is an asset wh

idenced by the
be overleokoed.,

: Lo " ok &

203, Simpiification of avconnls—Wo vegard simplicity in acconnts and pro-
cedure 23 of the greatest importance, with the object of savine as much tx.nixhh
as possible to the subordinate revenue officials who have it in % i ’ Pgw,;pf !to
~disconrage applications for {akari. Trom this point of view we ihink " tho

separate account of principal and interest a mistake. W’i‘ﬁ;}x“ﬁ;uim‘.,;-.;im-a::-;f of
hﬁ.x(‘:(‘iv amoant, and with penal or ui:r.%m:.s yand interost coxvacted in a:mi‘? wi*édrvu‘ X
ooptional cascs, nothing more than the simplest reeovd of repay ments will he
NCoessary. = ‘ ‘ SR et o

204. It hes heon suggested to s that, when land reverae is reeovered by mtos
upon the area cultivated or matured in rach harvest, a fakavi sdvanse might ha
rocovered by a percentage sureharged on the ammount of land revenne, so that
the recovery would be automatically adapted to the mesus of repayment, The

idea seemns to us admirable.  Under this systern, bowever, annual piyments will’

vary considerably from ycar to year. Tt will accordingly be difticult .o settle
how mm_:ah of cach such payment should be credited to ‘prij_}.‘{:ipﬁl and low
much to inberest, and, gemerally, to determine exactly how the acconnt stands, and
to enable the horrower {o keep a satisfactory check on his repayments, - Te moet
this Ob.](?ctl()ll_g and to simplify ealeulations and accounts, we would make a
composition with the borrower for a definite sam, which would be determined
on terms to be fixed for each tract. We would say to him, for instance—* You
higve ‘J:}?rrmved Rs. 300, 1f you repay.it by fixed instalments in twenty years,
you w.ﬂl bave to rey Rs, 24 a year or Re. 480 in all, - We will take so .many
annas in the rupee on your land revenue till vou have paid Rs. 430, not charging
more if the twenty years are exceeded, or Inss if the money isrecovered 'smn%r.a

The result will be that over a sevies of good years, when the revenue pay-

ments and surcharges would be relatively high, the Government would be Tepaid
sooner, and receive a better rate of interest on the money lent, while over a scrjes
of » bad years the period of repayment would be longor ‘and the ‘intercst lower.
If thp termsof comyposition are judiciously fixed, Government will in the end lose
_nothing on an average of transactions, and the individual borrower “will benofit
by the adaptation of the loan rccoveries to his fluctuating resources.’ ‘ '

ls, we

L'by no means

" localities in  which - theso grants would be justifiable’ may be charai

" broudly as those tracts ‘which have snffured severcly in’ any great famin:
as thesaof 1876-77, 1896-97, and 1889-1000, and bave pot since htained, by
- irrigation of otherwise, piotection sufficient to gnamutee them against the

168, théreimay. often be in sﬁch'%i&m-beﬁtérﬁnaneig}j sifiestion for tha ‘grant
" for wells than for a canal depending

ase: -af vall “dpon . the

0pe, ;& o ¢ see, there is certain to be a

s of “establishrments v raie in’ parficular tracts where
eopa-Tor: the wor A great deal’ can he done by frifling .
bordinate estallishments, suech as were ' long -age ‘made
- districts of {the: Bombay  Presidency alluded to jin:

‘ s pob wilikely that in other places more may he needed
pecial officers : with suitable establishments -may have to be-

' v work or ‘to ‘replace permanent district
4 3 1 is of the first importance that the oflicers
“dealing with applications should know the locality and the people. ' It hns been .
_suggested that the entrusiing of the distribution of fakewi to a specinl .officer
. who wowid not he responsible for itd collection might prove to be dangerous.
nob attach. great weight 1o this apprehension. | Bubordinate officials are

: 8 1o the baliel that their repotation depends abovo all things upon
“the prompiness and completeriess with, which they wvolect Government dues of
‘all kinds § and transfers are go frequent that undoer the gxisting system, where all
‘the fakavi is worked by the district officialy, the distribution of theadvances; and
tha collection of duss whiclt are paid in instalments spread over soveral’ years,
wist frequently be done by different officers, In districts in, which agricaitural
‘banks may be successfully establistied, it may be possible to ufilize their agency
in the distribution of fakavi, or even to make advances fo: the banks on their
‘own security for the purpose of agricultural buprovements.” - o gpm T

i,

ERSCT IS

S S06 Procedurs in time
confined to the sdministxation of the ,
of famine large departuves will of cou

of famine~~Our cbservationy have, so far, been
tabari systeny in ordingry times. - I times

g @ have {o be mada from the ordinary rules.
It Is unnecessary here 1o say move than fhat ‘we cotively approve. the system.
Aollowed in recont famines, from 1806-97 onwsreds, n aecovdanca. with: which
very largs swng were advanced - for  private Srvigational jinaprovements, apdi
_extraopdinary concessions wene made,  Thers. ean be no- donbi that, in addi
tinn to the actual help derived from the advances, a valuable stimulus was given
to thé execution of tmprovements oub of unaided or only partially aided private
resources, +'I'he only point pn which we have to offer advice is that the greatost
care shonld be faken in fz nﬁ.ue, timios 1o bave the advances given out early. The
“authorities should begin offering the advaneces some time before it has hecume
" certain that the impending scarcity will develop into famine.  For each district
& swin based upon experience of requirements in previons famines should be fixed
- befarehand ; and authorify to disburse up %o that sum should be given to heads of
- districts by the Local Governments as soon as they are safisficd that the emer-

" gency has arisen which would justify such a measure. The grant of such
. suthorization would be reppgtcd at once to the Supreme Government as a warn-

. ing of the finuneia} provision likely to be requived, In this way the delays in-
- euvred, at i important crisis, in the preparation of detoiled estimates requiring -
- nnumber of reports frora the loeal oficials, would ko avoided. - Bub these eslimates
~could of course be prepared subsoquently at.comparative leisure. . Small and

_ temporary frrigation works aro those ‘which are likely to be most useful on the
oeenrrenee of famine, and sl permanent allotments should bo at once diverted
 to these, 80 far as i possible witkin $he thistriots o0 o0 e e

hove the-

2207 Speeial concessions in famine tracts.—~We have discussed 2

mothods by which the fakivé sysbomn may bo utilized for the development of

*

- private irrigntion works. - Buf we are eonvineed that, if progress is to be made
“at the full xate attainable with benefit to the country, still greater concessions will

- have to.be made in tracts exposed to famine. - These concessions should genevally
..+ take the simple form of free grants of money, which may bo fixed at a maximum
" of one-half the fotal amount required, up to a Hmit of say . Rs. 509, The

iterized
suely

’ .

recurrence of sbaiilar calaraitios.’; A we baye alrendy pointed gm&g:; PaTEITIP

- wpon- storage.
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Weo' do' not, however,

§




* gontemplate-the bestowal of - free grants in eve
" only  when -the concession s ‘justified by
“or where the marginiof . profit from jerigation i
" will make the difference between profit and loss to the irrigator,
"of the free grant to the fotal sum required should, we think V] W
eircumstances both of the traot and of the grantee; and ss the development of
imigation in any tract progresses, it will be reasonable to reduce . that proportion
gradnally to #il.. We do not desire that taking of fekavi should be & nocessary
 eondition of reeriving a free grant. - Buch granis should be aliowed to culiivators,
who are, although poor; thriffy enough to provide the remainder from their own
respurces. o Lo

. 208. Some witnesses have proposed that in precarionatraots ahounty should.
be given on every well. The plan hag the merit of simplicity.  But, provided,
that no inordinate diffioulties are found in determining the resotrces of the grantee,
it may be doubted whether the Xlzm would be so sucoessful in getting the maxi-
mum number of wells constructed as that which ‘we recommend.. ' Qur, proposal

restricts grants to people of slender resources, and so encourages more people of this.
class to construct wells with the aid of funds whish under the alternative scheme
would go to people of ample means, some of whom would make’ wells without
Government aid.  Other coneessions such as postponement of -commencement of
_repayment until the work begins to be remunerative; partial remission of the sums
advanesn case.of. failure of the work, exemption of improvements from en-
haneement, and so forth are discussed in the chapter on private improvements.
For reasons assigned in paragraph 190, we deprecate advances of momey free of
interest or at abnormally low rates. T Y i :

i
L

<09, Dishursement of donn, and inspection of work —In orderto sooure that
loans and grants are expended wpon the objects for which: they are granted, it
will be necessary to ohserve carefully the precautions which we believe are
already enjoined in all provinces, namely, the inspection of the works and the
dishursement of the money allotted in instalments, the second instalments not.
being granted until the local authority is satisfied that work: fo the value of
the first has been execuled. Where advances are large, it will be necessary to
huve a speeial azency for inspection ; elsewhere probably the work canbe dono by

the grdinary establishments, with such addifional strength as may be yequired for

the disiribuiion of advanceson the larger seale now contemplated. It is possible that
the inspections may he turned by snbordinates into an occasion for blackmailing,

But'we do not see how they ean be dispensed with.  The subordinates’ inspec+
tions should be checked as far as possible by superior officers, whe should regard

this duty as one of the must important iteras of village inepection work. . Care

should be taken that the advance or grant will fully cover so much of the total

outlay required to construct the work as the borrower is unable fo provide
from his own resources, Tusuflicient allotments merely lead to. waste and tera
the borrower to misapply the money veceived, -0 w0

210, Forecast of outlay in cach province—1In order to give some rough idea.
of the sums which may have fo be provided during the first fow years nntil -

repayments of fakaei begin to flow in, we hazard the following forecost of the

amounts likely 1o be requived annually in cach provinee t— = |,
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Proyinee, T P Pgkal,
Madras , . A . . . ¢ .
Bombay -~ . . . T S s
United Provinees . . . P . .
P ﬂni&l) Fo. PO N a " N ' TR ‘. «
B{‘X‘Igﬁl . . . " . : % s .
Central Provinces -, . . . . . .
Other Admiinistrations . . . " .
A R ‘ ) -
- Tl!h&t : .  . b
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ntted to those provinees for takars alone average
Vhat'we virieally’ recommend therefore is that
ho: existing  fabwoi grants, gnd make an allot-
«5id ' of: works of - private” improvement,
say, ¢ minor works, sgricultaral’ U

g

‘have wvery litile on whicl
opinions of well qualified ofi
v Loeal Governments nnd Ad )
ot very litHe, Thes, satoulating the expenditu
by 5 of the vavious private works at Bs.

v this" forecast, -except  eon-
cors, The exact allobmonts will have.
nistrations.  But even thisexpen-
: s g uired 6 protect

) _ 109 in Madros and
R, 50 elsewhers, we find that 75 lakhs would give protection to abont
‘one i hotsand dores perannum. {n twenty years, therefove, the protecied
“aven wonld have been inorensed by two million acres ounsiderable portion o
ihis, however, would not he in the aveas liabls o savere famine, 1§ witl probahly be -
sanguing if we enlonlate that one and-o-hall million acis wi t.i.ria}- thesi areas ean
be protected in twenty years by means of takavi and’ gravts-fo-aid.. Excluding
Ve, the total area of coltivation exposed to faminemey be put roughly of one
wundred and ffty million aores. - Thus, by means of drbavi and grants-in-aid alone,
protootion son be given to net moro than ) per ‘cent, of that arca. ~ This peopor-

“Bombsy,

tion is so staall that, if reliavee had to be plzeed on Government aid only, it might
“seerm hordly worth while to lend it ¢ But the value of fakard advances ‘and
geants-in-ald is by 50 means Hiamited to ibo sotusl amount of work ellected by

their meansy tley give; in addition, & yeal stimulus to unaided private effort.
“Faving: rezard’ fo the rato of progress attained in fhe various provinces “in the
past. without any assistance, or with the aid of comparatively hittle stimulns of
‘ihie kind, we shail not”perhaps be ever-sanguine if we hope that the area under
ferigation from private works may be doubled in fifty years. ~ But ¢ven if . this
rosalt be ohtained, then deduoting one-foarth of the increase us otourring in the "
“arens nob exposed fo famine, the inerease ol protection . in the  famive-exposed
tracts’ will hot excoed 18 por vent. of their nren; and it becomes evident- that, .
‘notwithstanding every possible extension of private works, considerable treas |

‘must pemain withoud protecrion by their means.

S0 w919, Pinancing of a&mwe‘s; and grontg-in-aid.~-The amounts of the grants
to b providod for fukari adyances; and for grants in aid of yrivate irrigation.
works, will necessarily come vinder revision from. time to time, say, at intervals of
fye vears 3 but the revision should be made rather with rcferense fo "’requirsé :
ments, awd’ to the maximum. amounts that ean be effectively expended nnder
existing  conditions bf administration, than to hudged exigencies. We cannot
too stroagly iusist that the wuccess of the policy which we advcoate will depend
o its being purwed systemationlly and -continaously; st whatever rate of
progress ‘may give the hest results, nnd without being: liable to 11!‘&&1!131}}%‘:.?3’[:. “in
years of - gread financial stvess. ~ 'We consider that the additional expenditure
proposed -will not impose any permanent burden on the State, for there will
be an adequate retarn in the greater. protection afforded against famine;
but we apprehend tbat considerations of ways and means way sometimes
render it diflioult jto carry out’ this “policy continuously. Assuraing provision- -
ally thet' for the next few years the rate “of expenditure will be as proposed,
there may be adifficulty in providing the grants required out of current revenues..
The - 17, lakhs to- be . provided for - grants~in-aid will ~be practically a
new item of expenditure, while the grants for fakavi will exceed - the normal
“under this head by 40 lakbs.  There will not only be a great immediate in-
crease in the demand under the latter head, but its duration. will be greatly
prolonged if' the period of repayment of loans * sextended as we have suggested ;

and we have also proposed a reduction in the rate of intesest ~which will in-,
volve the surrender of some of the profits which . the State has hitherto made
onits fakavi transactions. ‘W have suggested a universal rate of interest at.
§ per cent. ‘as the basis of all ‘loan transactions for agricultural improvements:
in the belief that this rate will be sufficient. to cover all the risks. of . loss, but if’
‘this rate i likely to be ‘too, low it must be increased..  ‘We thin that: the
Siatd should hot look for direct financial profit on these transactions ; but wé re-
cognize at thasome timo thiat 1t must be a cardinal principle of fakavi Aransaotions




- that they are self-supporting and involve no loss to the Blate; and that the es
_ pansion of operations which are recomimended depends on the rigormgus observarice
" of this principle. Subject to this condition, however, we think that the only limit
" to the fakavi grauts should be the amount which the people arve. willing to take,
and the officers of Government are able 1o distribute, with due regard to seenriby
and other considerations’; and that, if the amonnis requived eannot be provided
_ from general revenues, some arrangement should be made under whigh the money.
could be obtained from loan funds, as for expenditure which' will be essentially
productive, and which will all be eventually recouped. These conditions will not,
apply to expenditure incurred on private irrigation works, which cannot properly
be met from Toan funds ; but we suggest for consideration that expenditure of this
kind shonld be recovded nnder a new head, as grants-in-aid for' private agricul-
tural works, and should be chargeable against the famine grant, or, in' other
words, should be met from that portien of the grant which would ptherwise. be.
shown as applied for the reduction or avoidance of debt. -~ 'We think that any
expenditure which will tend to inerease the protective efficiency of private works
is as legitimate a charge against the famine grant as expenditure on non-prodac-
tive irrigation works, and may be justified on the fame ground-—that it will tend
to reduce the amount of futnre charges for tetual famine relief, and is a better
iln.cLurm"u:ce agrinst the cost of famine than a corresponding reduction in the publie
ebt. B S T & e R b I

- 218. In order then to secure that continmity of policy and aclion which
we have recommended, we further: feggest ‘that Local  Governments and
Administrations should he invited to snbmit. estimates of the full amounts’

which they can distribute over aseries of years, not less than five; and that
they should be given regular awnual allotments up to which they should -

be expected to work. Tailure to do so should. ba explained, but should
not be made the ground for diminution of the allotments during the remainder of
the peviod, unless the local authorities convineo the Supreme Government that

experience already gained bas demonstrated the impracticability of spending up to
them.  Similarly, heads'of disiriets and divisionsshould get for a term of years re- -
gular ellotments based npon carefully framed estimates of requircments. The fix-

' ingof allotments, hoswever, should not exelude the grant of special additional allot-
ments on good cause shown.  Allotments to provinees, or parts of provinees, un-
affected by famine have sometimes been curtailed in order to satisfy the demand
in affected localities., Such cuortailments shonld be avoided, if at all possible
with due regard to financial exigencies. Any check to the steady development
of private improvements hy means of advances is likely to have serions and

success of the system so largely depends. T

permanent effect on the zeal of Local Governments and officials, on whick the

214. Summary.—In order to make our proposals clear, we swunarize below

these which relafe especinlly to precarivns or scleeted tracts,  The remainder

apply to all parts of India in which fakewi may be advanced for pirposes of irrie.

gatioral improvement :—

(1) Special liberality in estimating periods of repayment (paragraphs 192-°

104). C
(2) Special arvangement ,ﬁl)ézeiﬁed in paragraph 195 .

(3) Advaunce of money on the spot (paragiaph 197). o
{4) Payment by surcharge on fluctuating revenue ( paragm@h 204).
{6} Special famine mensures (pavagraph 206). o
(6) Grants-in-aid (paragraph 207). ‘ ‘

“apainst

o
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Cinhabitants, ) X84
. for the irrigetion
cunder two

i1, veviewing all possible sources of jrrigation in India, .
§ puss unmentioned, if it be only to indicate the' extremo
_ b wells affording any appreciable measure of - protection
farainie. | "This view of the case may surprise those who Lave secn the
strong rush of water from the fountains ‘gf‘ Zl’zalris, and have ot given qon.fs.tde}'a-’ "
ien 40 the setdal volunte discharged. or to the volume required for the irrigation
a1l Apld. A flow of water that might mect the domestic and sonitary
‘of # large town would cover eoraparatively a very small area if
Yed to the Iirigation' of land,  Thus in many parisof I.i).(im a flow of ten
wild be tufficient for the water-supply of a ecity with half a million
1# {he same volume were turned on to the land, it would suffice
‘of only three thousand acres—an area which would sapport
“per cont. of the population of the eity.  Moreover, wells yielding
rsapplies like those of Paris are ouly fo be found where the geological conditions

il

Qusecs W

~ave peculinrly favourable for artesian nefion. “There are buat few if any tiacts n
' India of which this can be said, and they appearto be confined to very limited

arcas. ]

i D

918, Ariesian wells near Pondickerry and Quetia.—The only suecessful
cases wihich have been brought to our notice of wells of an ossentially artesian

© nuture, that s giving a surface flow, are those in the neighhourhoods of Pondi

chorry and GQuetta, Inthe Hrench territory at P;_t»ndichzérzvy,. at a disft;ange' of
about 2 miles from the shore, 11 wells, regarding which we have been furnished

.

with statisties, pive an aggregate ‘djsr;rlhurgeq of under 5} cusecs—a mlumw "csv:hmh
would suffiee for the irigation of about 1,600 or 1,800 acres. | In many of the

~valleys of the Quetia- Piskin district of Baluchistan, the eondifions arve exinently
" guitabld lo art

fwn action. * Thure are at present 25 wells in or near the station
; which vield in the aggregate nuder 2 cusecs, and only fwo of
3 he remainder being devoted fo drinking or
yailway purpeses and the jrrigation of crnamental gardens, 1t Is evident, there-
tt w frrigated in India by flow from artesian sources 18

of Quttsitsetf, which yiold in the
©thern ‘ariiused for field ierigatiohy

fore, that at pre
guite insiont

S 917, Prospests of extending frrigation from arfesinn sources.—XNor can it
B said that thero arc prospects of any sonsidorable extousion of irrigation befog
possitile from these sources. | The quostion is very fully %‘1:5«3:11&&:-@& in a paper on
% Recent Arfesion Fxperimentd-in India” by Mr. B. Vredenbarg (Meragirs of
the Geelogieal Srvey of India, Voluma XXXII, Part I). - In that paper are
siven the resulis'of the numerous doep borings which have besn ma de in vibrious
parts -of tho sountry, amfl .qt. ﬁl‘;’v,(1‘1’1_4"!%““%'&ti:iO'ﬁS which hxsmz ‘Emm::; ‘@xk?;xfiga 113\,? ﬂ,xe
‘Geological Survey of Indis  The coniclusions to e drawn Jcrun‘,g:ig”.a:lyr.n;,?v redens
burg’s paper aay be briefly ated as follows t— e e
" {1y The prospects of finding arfesian water along the southern border
+ 700 bt {hie Gangetic basin are very remote. - Nearer to the northern
- border the existence of artesian conditions has been definifely
* proved, but the strats bearing water under pressure suflicieut to
. give -swiace flow, lie probably everywhers at a great depth
. There are not sufficient data to show what ow may be expected ;

~but it s, t0'say the least, extremely tnlikely that, viewed from an
+ jrrigation standpoint, it would ever be suilicient to compemsate

+ for the great cost of boring. -+

(2) Tn the neighbourbood of the Gulf of Cambay the conditions appess
21 to be favourable, but here, also, there seem to be small prospects
‘of surface fow, from horings of Jess than a thousand feet in

'(8). In the Satpura coal fields, snd in the trap and. sandstone formations
i dia_and the Central }’rqvi‘g ces, the gcmlogmzdy '

of Contral In




sad the extensive
and by schist and
-of vonsideration in the ‘proble ;

REsatE)

by slates and metamorphic rocks

© v be Jeft out
osupply.

{6) Even where the rainfull is considerable, for an artesian ‘reservoir fo
~ hold any large volume in store, theré must be a combinafion of

- favouralle circamstances such as a large intake ares and a ‘porous
~and thick stratum of fairly regular structure ; and although the
amount of artesian water in India bas scarcely received a fair

test, yet it may coufidently be affirmed that nowhere in the

,‘ (4) Thetmpar&a of the Deecsn district

couniry do these exceptional conditions cecur.

218. The general conditions, therefore, certainly do not point to Tndia’s

heing specially favoured in the matter of artesian supplios.” But if the volume
of water that can be obtained from those sources i3 not, very much greater than
that usually found in other counfries, the whole area that it may ‘he possible
to irrigate by aricsian water will have no appreciable effett in the prevention

ot famine. ~ Even in Ameriea, where the eonditions are often eminently favourable
- for artesian action, and have been very fully investigated, Major Poweil, the Jaie

Dircctor of the United States Geological Burvey, reported in 1800 that, judging

from the results obtained in that and other countries, ;Ethg;f,jgsuppli,@gy obtained
from artesian sources must always be limited and the area irvigated spuall. .

o

219, In the Colony of Queensland, where considerable atfention has been’
= N 2

paid to the ntilization of an unusually abundant artesian supply, thers ave 515
artesian wells yiclding an- aggrepate discharge of 600 cusecs.  The  average
depth of the borings is 1188 fect, and the maximum 5,045 feot. - The cost of

the borings appears to average about thirty shillings or twenty rupees per foot
of depth. But these deep and expensive borings were made chiefly for the

purpose of affording a drinking supply to men and eattle; and an expenditure
which would be justifiable in sevuring the' water necessary for this purpose

might be quite impracticable where the cbject was the wrrigation of: land,

Thus many towns in Upper India have provided themselves with drinking
water at & cost of four amnas for overy  thousand . gallons. supplied.. The .

average daily ‘consumption being  only szbout ten gallons = per hesd - of

population, the cost for ench person works out fo under one rupee a year.”
But for ecach acre of ordinary cultivation at least 250,000 gallons would be -

required, and the cost of this at the same rate would be over Fis. €0 por

acre, or about twice the whole valuc of an oxdinary irrigated crop in Northern

India,

220, From a Consular Report of 1902 we learn that from 1836 o 3‘5%

in the South of the Department of Constantine in Algeria there: had been'

bored 630 artesian wells having a mean depth of 142 feet, which yielded a
total discharge of about 200 cusccs. In twe other Departments- 104 wells

yielded 416 cusers.  Altogether these wells ‘may porhaps provide 50,000 acres

of cultivation—an area which becomes insignificant when ecompared with the'

many thousand square miles of fhe Algerian Sahara. It is in. fact the great.
extent of the gathering ground required to give. even a smndl artesisn flow,
that renders these sources of supply inadequate for the imvigation of more than

a comparatively insignificant aren,

i 53

221, Recommendations—Neverthcless there is, according to the geologists,

- & possibility of tapping artesian supplies in certain areas, and,judging from’

some recent results, , } foet
would not be unrenbonable if it yielded -a supply of a quarter to haif a cusec.

For instance at the Ib river, in the Central Provinces, a boring in . search of

conl cost only Rs. 4,716 for a depth of 800 fect, and tho contractors offerad

to go down to 850 feet for an extra Rs. 2,557, It would ecrtainly be worth
while in many parts of India to spend Rs. 10,000 for an artesian supply that,

the cost of a successfal boring 1,000 or 1,200 feet deep

‘wa think: that;:

“those artesian wells i
Jevel of the ground surf ‘ . Can. seldor
_made, there must be many cases in which water will riss in the  bores above the -
" lovel.of the surrounding ground-water, althourh the hydrosiatic prossure will be

“wells:
“have been n :
“supplios "underlying “the

- depth, than by atfempting o {
-bovings of much greater depth..

3T

o

>uld +31 Moo’ for the irrigation of 100 acres, althiough,” collectively, the total

“area ‘that could be irvigated’ in” this: way wight not "lead to any substantial
- incresge’. iifr}':'the,-g‘]{rotection»,--7:111’ deg: agnainst famine. < On the whole;, therefore,
a

though . the prospeots of utilizing artesian wells for irrigation
are not sufficiently promising to justify avy considerable outlay, the possibilities
should - be more fully investigated,: and that experimental boring should be

“made in- any tract lable to faminein which.the geologisis may consider that

thoteoniditions are specially favourable" for artesian action. It is possible

‘itkat in such tracts a few bores might ba made, each of which would protect

a small arez at a moderate cost, ' although ifis ‘certa_in that no considerable
area can ever he protected by these means, ... 710 oo ey |

{
R

insuflicient to force it Lo the surface, - These are somebimes’ called sub-arfesian
T paragraph 178 wd have referred to the. successful. attempts which
en made in Gujorat and elseywhers to connect existing wells with water-
< ground © waters, ‘and we have” recommended that
horings should be made for this purposs, andl the results systematically recorded

~in & subsoil | water-sirvey, . We  think . that more may be done by improving

the supplies fo existing wells in this ‘way, by’ means of bovings of moderate
p roally artesian supplies by more. expensive:

L Panty



- 233, In provions chapiers we have g io, and in s

rroductive and protective, Tmperial and Provinein,
and in future dhapters we shall haye to wake {o

now propose 16 deline them ol » ( .
all vefereners Lo them in obher pavts of
preeliminary to the disenecion of irsigati

W

eictliural ;
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224, Muin classes of irrigation works.— Irvigation works may be primarily
divided into two great elasses: those which have been constructod wholly ov
mainly from Ioan funds; and those of which the eost has been charged against
goneral revenues, in the same way as the cost of atrunk road or eivil building.
The former are now called * productive and the latter *minor’ works. - An inter-
mediate class ealled ‘pretaetive’ was, however, formed some time after the

establishment of the Famine Tund, It hod been decided that & portion. of the

amount cradited annually to that fund shouid, when ot reguired for purposes of
famino relief, be devoted to the construction of famine protective railways and

irrigntion works, the balance boing applied to the reduction.or aveidance of

Akt As the Famine Fund is formed out of current taxation, the eost of pro-
teetive works is really met, like that of minor works, from general revenues ; bab
there Is this difference, that the eost of proteetive works is met from a grant which
hing boen ear-marked for purposes of famine relief, protection, or insurance ; anid

if these works were not eonddrueted, the money wonld he applied to the redue-

tion or aveidance of debt, or, in other words, be held in reserve for meefing

the cost of future famines.  An irrization work is classed as “productive,” and

sanctioned against loan funds, when it has heen shown to the satisfaction of the
Secretary of Btate that it is likely to fulfil the conditions of & productive public
work, that is, t2 yicld a net revenue, ten years affer completion, sufficient to
cover interest charges nn the sam at charge at that date. By the * sum st chargy’
is meant the total direct and indipect capital cost, plus the excess, if any, of inter-
est charges to date over net revenue.  Small woiks and improvenaents of existe
ing minor works are sanctioned against the ordinary grant. or mincr irrigation
works, and are classed as such, whether they are likely to prove remunerative or
not.  Works which are too important to be classed as minor works, but which
are ot comsidered likely to {ultil the conditions of a productive work, arc sano-
tionod as ‘protective’ works, 1f their constenetion is considered desivable as a
protection against famine.  Irvigstion works of every classhave a famine-protecs
tive value; and the term ° protuctive irrigation work’ doesnot imply thatthe
work is more protective than a productive ¢r minor work, but merely that it
has boen sanctioned against the Famine Fund in consideration of its protoctive
value, without any expectation that it will fulfil the eondition of a divertly
remunerstive or productive work. - N O S

225, There are, then, three main classes of irrigation works, vig—

(¢} Productive works, capital outlay on which has been sanctioned
. peainst loan funds in the expectation that the works will prove
- directly remuncrative. o A

s,

(8) Protective woi:kg ; works not considered likely to fa}ﬁl the condi-
- - tions of a productive work, but which have been sanctioned
ﬂgs‘imﬁt the Famine Fund on the ground of {heir protective
vaiue. ‘ . e S S I N R

défined, various classes or sub-classes of State rrigation works—majotand minor,

W
plaining -
Y

Miﬂol‘works. outlay (;n;;}w‘hic]i has been }mc;t.....__f.rtl)‘m goneral revo
- nues.”This includes ;all: works which bave not been classed as
productive or proteotive. . .- ... o o

. R F i .

()

{ may be remarked that the clessification of a work as ‘productive’ or
- protective? depends on’the estimate forined of its probable remunerativeness
st the time of sanction, and doeé not necussarily denote that the-work fulfils or
does’ not- fulfil - the * eonditions” of & productive work. Some works classed as
“ produotive? were sanctioned agsuch before the conditions of n productive work
“kiad been olesrly defined, and others have failed to fulfil expectations.. On the
* other hand, the Swat Biver Canal, which was classed as a protective work becanse
" it was at.one time thought improbable that it would fulfil the -eonditions of a

hiis proved . highly - remumerative and has more than fuﬂf‘xmd :

; 998. Sub-rlasses of minor works~Similasly, the term “ minor works ' does
1ot noeessarily connote works ' off small importance or of an unromuterative
. character,: Many of the minor works are of ecnsiderable sice and are very profit~
* able,” For some of them capital accounts are kept. A great many minor works are,
- however, old works constructed by former rulers of the country, which have been
taken over and improved by ‘Government; others are works which have' been
‘ gonstructed by Government, and extonded ’pimemeal from time to time as funds
“eculd be spared for the purpose fiom the erdinary irvigation grant; others are
“village works which have besa constyuoted by private proprietors or communal

effork, for the upkeep of which Government has undertaken certain responsibie

Jities in” consideration of the revenue which is dependent on their maioten-
ance, or the eontrol and management of which has been assumed by Govern-

‘ment owing to disputes botween the parties interested, or their inability to main-
tain the eficiency of the works.” There ave thus several types of minor works,
_ which ave sub-divided into three recognized  sub-classes in the admioistrative

~noeounts of irrigation works, viz.,- e ; A ‘
(- -(i) Minor works, for which capital and revenue accounts are kopt. o
i) Minoe works, for which reverue accounts only ave kept.

i) Minor works, for whioh neither capital nor revemus accowuts ar kept.
The principal works nder (iii) are the village tanks in Madras® which are
' 1?a:ferre‘.:‘t"'§“»in Part II, paragraph 243 000 | TR

L 22??{@111}1)[&?3’% Tead ¢ Minor works® ‘includes works other
cand iz divided in L

to three classes as undex i
1. Minor works, Irrigation,
et Navigation.
~Agrieultural, .

#

~¥ach of fhese | may be_divided  into the three sub-clusses shown above. * Minox -
~works, Npvigation, comprise all purely navigation . works, excopting the HIijli"
+ Canal ‘which was sanctioned. as & productive work,  Minor ‘works, Agricul.
- pursl, indlude flood embankments and drainage works which are not connected

. . +

hciliary to irigation works,

$i ;,»228.‘{ Di’qtmatywuﬁ bétwegn f?)mfo;w und mumf’#bérké éu the ”ﬁquml Finance
“decounds of .the . Government . of India~In the administrative aceounts of

irrigation works the transactions on each individual work or- group  of fworks)

. are_thergfore rocorded under ¢ productive’ works,” “protective works, and the
“ various ‘classes and sub-clussos of - “minor works,”  In the aunu : )




the' rovenue actuanyf
il Iﬁ m fcr these

229”’1’110 Fmam' Accauntes:,, 109
- direct charges against fhe revenus aeconn
-‘the indirect’ charrfes that: are deblmme
- charges. fo cover the leave and penis
employcd The" main - ditference in the
- diture but to recmpts,;j These are of two
- direot. receipts eomprise all remvzms of chwges f&r m'mmmn Whl :
in the form of an cecupier’s or owner's rate which is I@vmble from erop Emp :
on the area aotually ivri ignted, or for which leases have been taken ; and alsgall
miscellaneous receipts, as y for navi gation, use of water power, waterd&upply o
towns, produce of plantations, etc, Those together constitute the direct mmpﬂ :
“The indivect reesipts represent en hencements. of land revenue which are directly
attributable to canal advantages, but which sre ' distinguishabls from and :md(:-i

16 defwndent on aavh work or gmup nf 3
,fmm due; to. mapxta} ‘expenditure
i 3-Accounts of  the

. ks Works of any class may be mhar
ammﬁmgz -tothe ayangements raade af the tine of
ihich arg- eutered*mtn from time fo time
We shall consider Joter
jeation works; it will

43 Imjﬂem !
myeri‘*m. or. Provincial,
e finaneial agreemonts’
hotween' the | Impmal and Provineial Government
menetal question of the yvineialization : of |

~ pendent of the charge for cﬁml irrigation. In Bind the greater part of the irriga~ ‘uthf' at prosent to indicate in a few words the eﬂcmmg practice, - Productive
Hon rovenuo on both major and minor works is indirect; but the  water. rates iwigatlon works have boen provincialized in Dengal and the United Provinces ;
leviable in foreign States und in jagir lands are treated as direef revense. In but in other party of India they are ] mperml Ail pmhwu 7o irrigation works,
other provinces the iregation revenue on major works iy whelly or mainly *&’Wt;‘ ot present in o;wutmn are, withoud ex w[mon, Tmperial. Minor works are
while on minor works it is generally indirect; but on many kas of both’ ‘FProvidelal in" Bengal, the United Provinoes, Madeas, and Br urma, < In all other
 clagses the roceipts are pax tly direct an . partly indirect. Tho main’ difference « provinres tney Bre ]mperml, theugh thore aro a few gmall works: in the Punjab,
botween the Fioanee Awntms for raajor and minor works is that. the former - and ortp in Bowhay, which are ¥ rovincial, The Punjab Provineial works have

* been constructed iv recent years out of  provincial reventes, and the - Bumbay

show for all provinces nob only the direct roceipts, hut also the share of land
~work has beea ps:me'mcamlwed in the Lll(m]]mi‘lnt“% explained in l’arb Il 176

revenue for which each work is entitled to.a book oredit; whereas. the. I&Lh,r‘
show the direet receipts only, which in the case of many mmor wwks sre but &
‘sm&ll proporhun of thu 1'0\'011119 due to ﬁhe worLs e

, 233, Powers of m;zchm.m The Gover nmenﬁ of ”‘{ruim hzwe ower. ’m mnc-‘
Sy - tion estimates for ordinary. rubim works up: to 8 maxizum Hmit of: fen lakha
230, Thepe is a.l&o fwoxher difference tu bc Jmied The

annasl. Finance *exclusive of charges for establishment, - Local Governinenis and Adtrmmtmtl ons
Accounts show for each major work the amount fo be &Piub('d as mtm est o1 - oan sanction, up to the same: Lun}t, estimates for works which are uhag*gwblu to
ihe direct capital outlay, but for rainor works interest scedunts are not main- Provxmml iumi& “In the cage of Imperial works thur 'pc»w ers. of samtlc«n are

tained. Vhe sam of the debits to individual major works represents the share of
interest charges on the public debt which is ‘chargenble o revenuo ~producing

lrrigation we orks. These interest charges ave struck on tho total di reot capital
outl v, and not on the expenditure which has heeg actually met” from lonn
funds ; for the cost of protective waorks bas tot beon met from loan funds at all,
and part of the recorded outlay on some prouuctwts works hus been cwtually met.
frow general revenues, It ds, howeyer, immaterial whether the cost of a major

‘of Mady (
%her Looal quunmeuta g ‘ 50 000

zcere

Thissg puwers uf Asmwtacm may be exerus)ed in respcct oE yminor w ml‘.ﬁ, but

work Fas oow met frons Joon funds or from general revenuo; in the former case, o not appl y o new productive or’ protective works, As regards productive
~debt has been contracted ; in the latter, the amounts spent on construction might kas, tho cﬂmfai cost of which is et from loan funds, the Swremry of State
have been dumtad m tim reduaet] on ur avou{&u«:e st doht }i‘ ﬂm wurk jmd ‘not is at pre $ent the only authcm ity that cin. sanction an estimate for a new work.

been constracted. Until recently all estimates for new protective works required the sanction of

_the Secrotary of State, urebpwmw of the wmeunt.” This rulébas been lately
' rolaxed, aml the Gowm ment of Tndia can now sanction such estimates amonnting
to not more than ten Jakhs, but the wnctxons are rcpoxted -t0 the Secxetary of

gs1. It is not dzl&icult to ex -lu. u these diffevences et wm the  Finance
Aceounts of major and minm' works. The former have been deliberately
nudertaken more or less as commercial underiakings, or finaneial investients,
Productive works have beou sanetioned and construeted from lean iumg& in the
expeotation that tley would be divectly remunerstive investments ; and in, the’

case of protective works a certuin financial return hus been fooked for 'b}thwgh‘

vzrmaﬁ. wm}ﬁetmx, tbtmmttm for woﬂa of davclopmam, e‘atmmwn, or xmpxovcw

Y [ A %) ) Y 0] iy, W T ¥ h
the works ruy have heen sanctioned on other grounds, - For all sueh - works it ment, if not gkceeding ten lakbs, may be sanctioned against the open capital
1s desirablo {6 maintain l!.‘?f’dw‘{' 11 terost aecounts, and 4o vom‘sl el eaﬂ di fm*mb_; mmunt of ﬂ-lﬂ ka ’mthuuf; n.“ereﬂ‘“ to i;hf; Secrvtary 01" State, under the-
of revenue, whether divcet or fndiveet, for whirh they hire tmtxtlm t C'w«lh,,? e ; '

“With a few exceplions, howeves, minor works have not been undumuhaen inthe L Dl
same way, - Gevernment has been compelled, in the ordifary course - -of! adrmine Ql If the work las fulfilled msidered Likely to. fulfil the con-
3stration, to {ake over or to ingur certain rm««punqzmh:mﬂ in ruspeﬁt of a numher“ 4 . ditions of 3 productive , work, estimates oh.zrgeablv to the open
“of existing works, for the improvement or rasintenance of which xemu 8. Sums’ capital account may be met from loan funds, - The Government
have heen aliosted, from time to time, as part of thé mormal cxpenses of. Jof Indiscan sanction - sucli f*%mmﬁ.vs up to the limit, for
administration, The expenditure incurred on- many of these' works lis been vork, ol ten lakla,
sinewnrred in considerstion of the revenue de p«:.}dent on them, and has not been: X : :
the cansa ocusens of that reveue, - In' others it s difficult. to distinguish
- between the areas bt old and mew irs wamon, or fo detérmine very accumtaly the
increase of reverue due to ihe 2 recorded expenditure. 1t is true that some of
the larger und more recently construoted works, with mpﬁal acconnts of! ‘
own, differ only from mujor works in fhat they were' constructed cmtof I:ha'
ordinary grant for minor jxrigation works, and there would be.no difficulty in
- “accounting for them as .for major *awrh. Bui miurcsb accomib ean:aoi bef;

“i‘h Lmit to the? Local Govorne -
g )

new disteibutary *a';im 1 would

gatwn  the httur




g ponsequence of the exesllent rule nnder which

al secount may hemet from loan {nnds, this principle

rout satisfactory results in the case of all the great ievigas

hich are really productive ; but that in the case of the works which =
fulfilled the eonditions of a productive work, there has been little or no

n the case of works otiginally classed s produleti
hat'e not tulfilled ‘and e unlikely to ful

productive . work; estimates .chargeable 1o fhe:
gecount may nok bermet from loan, funds. Al

S 1

- expenditure on such works must be met fro

nues, that iy, from the grants for minor irrd gation work

(ii) Expenditure chargeable fo the open capital account of a protietive
~pr minor work may be sanctioned by the Government of  Indiz

- or the Loesl Government within the limits of thei

- zrnction.

235, It wil} thus be sesn that the power of sanclioning ¢x
Toun funds on irpization works has been very jealously gubrdod.
in the fiest place, be classed ss productive, snd this coanot be den
ganction of the Sceretary of SBtate.  After the gompletion of the cons
extiraate, further expendituee conuot be incurred from loan funds, fhe
work hag actually fuifilled the counditions of a predwotive work, or gives Taiv

promise of doing so within tex years of its completion. The orders o erie
mwent on this peint ave wsuslly Iwued after the completion report fur t1 T
has been submitted und copsidered. . Ry /

238, This practics is based oo the principle that the pablion work

shouldd he pim&.\;if:&:’n*fﬁ : and that no additivs sbenld be made to it for ex sedidit
on revenne-producing  works, unless there is o #oasooablo b
preduee withinh a reasounble Jme an inevesss of L net revel
all charges for interest.  The rigorons adoption of dhisy | - hardly
requires justiticotion.  If Javge and costly projects had been veckiessly eo
all over the eonutry, i consideration only of the great indivect e sfits that
prizkt be euticipated, and witheut reference to thely value as financial invest-
nicuts, the burden of the irrigation debt would have served as the strongest
areument ngainst further extension.  As it is, the few works classed 85 pro-
duitive which do not fulfll the conditions of a productive work, weve, with one
or two exceptions, ssnetioned before those conditions had been clearly laid Jown,
sud the works whicl have since been construeted from loan funds have proved
Lighly remunerative, ‘The total net revenue for the year 1900-01 from all the
works classed as produetive, including those which have proved unromijinerativ
or are not vet fully developed, exceoded the interest charges for the year by
over 115 lakhs and yiclded an average retuyn of 709 per eent. on the fotal direet,
apd indircet oapital ontlay, - 1t may be added that the works thoy construcied
bave o far geeator protective value than any that could have been constructed,
ot many times thele cost, in those parts of the country which still veguire pro-
tection.  Moveover, pars passe withi ihe construction of these works, & number
Cof profective bt now-productive works huve also beeu carried oul, seale that

ssieing 'i‘-:h.,l 907!?1’

O &

has ut auy rate been sulllelent to show the neeessity for caution in the prosecution
of such works, < * R R

i st s st i st i,

Sucrioy 1L ~PROPOSALS FOR CLASSIFICATION - AND PINANC-
' ING OF IRRIGATION WORKS. e ad

289, Sanctions againet the Open Capital docouils of

v sbrongly {he results vefered do dn the o
Pl Alysyayedad 1l e Lich has bheen Tollowed
] . 1w nnaneitg }.P{.blﬂ.::\? Tl Prrry TOLOW
also he wged in Invour of a xvlaxation of

would, in the finst place, recomamend a7
which the oot of works ssoclionoed age

.

SR
g HTorig—
Pl LAy
they /may
s E

are.’ We
yiyule under
2 3 o ! acdgunt of a
projeet wihivh luw vet fulfiled the condilions ofa productive work, must be
wol frow geneval reverites and eunot e charged against loan fundyt
Yo said with rewsen that o large Dedgation project can aszer hilgoor
as comploted 3 snd that, i it is to he wurked to is nbmost cagacit sontinual
additivos to the capital account must be wmade, i the same wiy gz they ave
peade for railways or any cther expandiog eomucerelal undortaking, f

_have pot
“progress since the sompletion reports on the construction estimates were submit-
“ted, “The rule that the cost of subsequent extensions and improvernents must be
met from gendral revenues, has effectively prevented all attempts to render an
. unremunerstive ‘work less unremunerative or more efficient. This has been
+ well illugfrated by the history of the Kurnool-Cuddapab Canal ; but the stagnant
. eondition or low rate of improvement on all :canals to which this rule applies
"indicates the desirability of relaxing it. The present rules do not even allow

“undoubiedly depends on it, -,

- not classed a3 prodective has often heen. vestric
exizencios; and ns we propose a far more liberal expondivare on such works.-in
future, we think i necessary to examine this queslion rather fnlly, as i
“ie an essentind pavt.of any programme of hivigation works that progress in construc-

“owing to budget exipencies,
Aimportant cond

agzinst which it will be a final charge, or whei
~an eguivslent amotint heing rendered available e
-or avoiilonee of debi,  ftis & guestion of asvotnts rather than of finsnce, as in

- all new protective works that may be proposed,

L 929, The nonstituiion of the l?ajz;ine'ﬁé:}iei‘ snd Tnsurance

‘{!;Earﬁ 1I of later: form is clearly ‘explained in' payagrophs 521 to 588 of the Report of the

e cost'of an improvement: which would be in itsell remunerative, and so tend

| to'improve the financial veturn on the project, to he met from loan funds ;

though tha" strictest finanelal purist could  hardly = ohject to this being

“done, . We. would, - however, go  further and recommend . that . the ‘cost
“of any work which may be sanctionad by eompetent authority agaiast the open

%

capital account of & work which is classed ns productive, shonld be meb from

“loan furds. It may be desirable to restriet the powers of sanetion for such works,
~ but we do not understand why the cost of weccssary additions to the capital
_acaount of & work olassed as productive should he met

from general revenues
ative as was antivipated
s vaali

merely becausa the work has not proved ap repmane
when it wes sectioned ; especially in view of the peo

-

zod from the whole

pystem of produstive works of which it forms a part.  This ig, however, a. minor
matter, thongh the inoresse of the effisienoy of seversl important works

208, Profestive works. .~ A gquestion of still greater importance is whether
it is amy longer neeessary to vestrict the employment of loan funds to works which.
are expocted to fulfil the conditions of a productive work ; or, in other words,

~ whether future progress in the consirnetion of irvigation wworks which, whatever

their peotective value, ave notlikely to {ulfil the conditiors of a produetive
work, shonld be limited hy the funpds that may he wvailable from general

© yovennes, tnoluding the share of the famine grant that may be devoled to such

works, There can be po doubt that, in the past, progress ‘om hrigation works

el or prevented by budget

tion should be continuons, and should not he Gable to suspension or interruption
- On. gereral grovuds, and,_sulbject always o one
s reasor: why the cost of works for prevending or
nt, of dost of famines, way not be met from loan

‘ m, We 8ee
ruindmizing the intensity, e

Fands e legitimutely as the cost of productive publie works, or, to take & more

apposite instanes, as the cost of strategic railways.  The condition to. which we

refer is that involved in the wise poliey of the famine grant, which. imposes.
“on the earrent goneration of tax-payers the obligation of providing annauslly a
“eortain sum to be set aside for famine relief, protection, and insursnce. We de

. . . . « & - . . .
not propose in gny way fo lasen that obligation ; but mevely o eonsides whether
the presant systera of meetiog the cost of new works is. pruaetically the most

o

_conveident that can boadoptad.  We recogunize that, from a yurely finaneisl point

of view, 1 is immatevial whetber the cost of tha works be met frot the grant.
er it ba met-feom  loan funds,
from 'the geant for the reluction

the lont fun -there wonld be no real incresss {oike debi ia eithor’ cose, nnless’
the total exponditure onr works shouid exceed the smeunt which under prosont
rules may be eontributed from the grant. -~ We shall, in the first place, therefore
consider whether the Famine Fund will be adeguate for the regular financing of

Schemwe in its

ES



L, w8
F amiﬁé Connﬁiﬁ-iimn of 18’.-)3'.'."-" ThP ‘ldéklling featuré‘% ftho%hnm
that that roport was written, may be thus surimarized = ¢

(i) The annual amount of the grant had been fixed at 160 lakhs,

") The first oharge on the grant was bhe actual oot of famine relief,
- Money not required for this purpose might bé devoted in part to.
- the construction of protective railways and irvigation works, -and -

the balance applied to the reduction or avoidance of debt. .=

(i#i) In years in which the nctual cost of famine relief was less than half
g to protective-
' the grant, or:
‘ ‘ ‘actoal aost of |
famine relief would be likely to absorb more than half the grant)
the expendifure on proteclive railways and ireigation works 'was

the annual grant, the maximumi sum to be devoted.

railways and frigation works was limited to hal
75 lakhs. ‘During yearsof famine; 'when th

=
3

to be reduced to the lowest possible Hmits, |

(ir; The payment of the oxcess over net rvevenue of the guaranteed
interest chavges on thoe capital accounts of the Indian Midland and

Bengal-Nagpur Railways. formed  a first: chiarge on the share of
the grant atiotted for protective railways and irrigation works.” The
Famine Commission stated ihat the annual amount of this charge
appeared ' {0 average 40 lakhs. They suggested . that, ‘as most

of the protective railways had heen constructed, rio part:of the

graut should, in Fature, he appropriated to the constrmetion of new

railways, ond that the railway share of the grani should be -
 restricted to the smount necessary - to meet. the interest charges
- referred to above. Taking these charges ab 40 lakhs, it was
- thown that the maximam amount available for new protective

works would be 85 lakhs, which would' he subject to peducs

tion in years of famine; and it was recommendad; that the
wld be ! devoted
s that' a suifable

- greater part, if not the whole, of this amount '
~to protective irrigation works, provided alw
© programme were fortheoming, . - -

2zt

i

240. Tha Becrotavy of 8tato has aceepted the recommendation that no part
of tho grant should be devoted to the construciion of new railways; and under
present rules the maximam amount that ray be devoted to protective irrigation

works may he {sken at 75 lakbs, loss the amount required to meet interest

charges on the fndian Midland and Bengal-Nagpur Railways. We find that

there has heon a great diminution in the amount of these charges sinve the Report
of the Fimina Commission was written, that they will }ymlml‘)ly not average more

than five lakhs for a few yenrs and that they are likely befove long to disappear
altogether. - Tt thus appears thak In ordinovy vears somathing like 70 lakhe may,
_ iy eventunlly be
increnseil to 70 lakhs, but the amount may he subject to serions restriction in

as a maxinmm, be available for’ protestive ‘works: this may

AN 13
Ly £

yeors of famine,

241, We have endeavoured in this report to indicate the field that exists i
each provinee for {the construction of frrigation works which will give the -
+ country all the protection against famine that irrigation ix capahle: of affording,
at a cost which would not be wholly indefensiblo and probibitive. . e are unahle -
to state exactly what the total cost of the works will be, or what sanusl rate of -
experditure may hereafter be attained on them,  Thivwill depend on' the ‘policy
and circumstances of the future, which we can neither foresee nor corteol.” But
the need for protection agaiugt famine is great throughout the land, ‘and we' do
not think it o sound pelicy to limit the progress in construciion  of works

designied to allord the vequired protection, by the amounts which cas
ammally for the parpese from the peneral reyenues of the  couniry

‘spared

e
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must at fivsh be slow, byt we are not without hopes thet’ when “thé  proliminary -
investigations which we have recoramended  have besn’made and the publie

warks establishinents have heen brought np to the necessary strenzth for coping
wilh the work that Hes befors them, a programme of valuable predective works ©
will be forthooming, on which there will bo no dificulty in attaining an spuusl™
ratp of ¢xpenditure far in exeess of {he amount that may under present rules be

made availahle from the famine grant, A4 an); rate we think that the eiipendi;

| . ture should notbe:limited to the amount that’ can be provided -anunually
~from general revenues; and also that works should be so financed s to

prevent the possibility of progress on those w ich. have once heen commenced
being “interrupted before they are completed, in-order to prevent or reduce a -
deficit in the budget in years of famine or financial pressure, We consider
morsover that, whether future expenditure on these works can or eannot he met
from the famine granf, a change i the present system of classifying and
finaneing . irvigation .works is desivable on other grounds.  The presont system

: ﬂappmm {0 s t3-1)¢1 unnecessarily complicated, and in soma degree to ohscure the

position of the famine grant. - For instance, if it is thought 1:}:1:11_; a work wi}} yield
a return of 8% per cent. on the sum at charge ten years after its completion, it
ig sanotioned as a productive work and involves no chisrge on the famine grant.
If, bowever, itis thought that it will be likely to yield a return of ouly 3 per
cent., it is sanoctioned as a protective work and the whole cost of the work is

- charged finally against the grant, the balance at the eredit of which, or, in other

- words, the amount shown as applicable to the reduction and avoldarce. of debt,

being reduced by the same amount, We n:my"ipslmwe the case of }:'-h@ Swat
River Canal, which, although classed as protective, is now actually paying 10-41
per cent. on its capital cost of over 41 lakhs, Tt is true that a large poetion of
this cost was not, as a matter of fact, met from the famine grant ; but neverthe-
less & sum of Rs. 264 lakhs has been charged against $he grant simply in conse-
quence of a too cautious estimate of the financial prospects of the work
when the revised construction estimate was sanctioned. As already stated, the
distinetion hetween. productive and protective works is an artifieial one, and
the terms do not really denote that such works are actually remunerative
or unremunerative, but mervely indicate the estimate formed of their finanbial
prospects at the time that they were sanctioned. The distinetion is not main-
tiined in the revenue aceounts which arve ificluded in the Finance Accounts of -
the Government ; nor is any similar distinetion maintained in the case of railways,
It will, morgover, often he diffioult in practice to diserimina‘e between the two
classes in the new works that may hereafter he submitted for sanction, or tn
decide correatly the fund to which each should be chavgealle,

242, Qapitalization of, part of fomine grant tomeel capiial ontlay on pro-
tective works.—1t appedrs 1o us, therefore, that the distinction between produe-
tive and profective irvigation works should be done away with, and that all
capital outlay on major works should in_future be met from loan funds, all
chargos for interest which are not covered by net revenue hei ng debited to the
famine grant. This is the plan which has been followed in the case of the two
famine railways, the capital cost of whieh has been met from other sources, while
the poyment of the excess of gu.zs_r‘:),nt&ed 'int-erezsy‘l:, over neb revenue has heen
aceepted as a charge agaiust the famine grant. This plan appears to s move
eorrect in prineiple than that which has hitherto heen followed in the case of
irrigation works, and much more convenient in prattice. We feel some dilfidencs
in resommending definibely a change of system which may be open to objee-
tions that have not occurred to us, but we desire to supuest the following

[zl

proposals {or the consideration of the Government of Indig :—

~ {§) That the present distinction between productive and protective works
‘ - be done away with, both being included in the “class of - major
works ; and that all future capital outlay on nrajor works be met
from loan fucds, ' S AT
{(#1) That the net interest charges, 4.e., the excess of full intevest charges
o over net revenue, on every major work hereafter sanctioned
should, vatil its interesy acoount has been clesred, be shown
against the famine granf. » S S A e e
(ivé) Bimilarly, that the excess of net revenue over fnll jnterest charges on
-, every major work hervafter sanctioued should be eredited to the -
famioe grant until its arrears of intercst have been clpared, - :
{iv) That the balance’of the famine grant, femaining after the cost of
- famine relief, the grants-in-aid of private agricultural works, and -
- the interest charges on'major irrigation works and the two famine
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rsilways, have been deduected, shonld be shown a8 applled to the
reduction or avoidance of debt.

(v) That the Government of India be empowere d to sanctmn all nshmates
for major works of which the amount for “ works™ does not -
exceed 10 lakhs of rupees; estimates above this amount ‘only
being forwarded to the Seeretary of State for sanction, The

powers of sanction of Local chernmenta mud Administrations to

be fixed hereafter.

" 2483, With rew\rd to (z) and (iéi), the modus opm'andz would he & 1mple.
On the completion of the annual revenue accounts, all major works which
may be hercatter sanctioned, and the arrvears of interest on which have not been
cleared, wonld e grouped into a separate list, and the excess of the total inter-
est charges over total net-revenue would he deblted to the fdmme orant.

241. Proposal (i) has been frame d to meet the Oh](’CthTl that the interest
chinrges durm" construetion, and for the first few years after® construetion, of a
work which is certain to fulfil the conditions of a prodnctwe public work, ave
notf a fair charge against the famine grant. We consider it undesirable, ]mw-
ever, to mﬂmmma distinction for accounts purposes between productive and
pm‘w'cim works s or a elassification which does nat really indicate whether a
work is remunerative or otherwise, but depends solely on the estimate formed of
its finaneial prospeets at the time of sanction—an estimate which may be often
falsified by the event. 'We propose, thercfore, that the net intevest charges on
every new work hereafter sanctioned, whether likely to be produetive or not,
shoyld be debited to the famine grant; but that, per conlra, the excess of net
revenue over interest charges, which will ewutual]v oeenr in’ the case of, the
more remuncrative works, shmﬂd be credited to the- grant until the intersst
account has heen cleared.  After this has happened, surplus ' revenue should he
eredited to general revenucs and not to tho famine grant. We have also pro-
posed in (za‘» that net interest charges, avising artcr the arvears of interest ona
work have been cleared, should not be (-harﬁgcd against the grant. When all
arrears of interest for a particular work have omce heen cleared, the work mnst
be regarded as remunerative ; and, though s easual charge for interest m Ay
oceur in an wunfavourable year, it is Lmtmn to be clesred within a bhmt.
time.  We propose therefora that, as scon as the arvears of interest on any work
have been eleared, il should he removed from the list of works, the net interest
charees or snrplus revenue on whichare to be debited or credited to the famine
grant, '

245. 1t may be objected that this scheme does not pI‘OVldP for e
to be iveurred under the o pen capital accounts of mm ks already
it is impossible to consider separately the interest churges due to this mpﬂmh-
ture and thowe on the whole work., As regards existing works classed as

reutluctive, the only change in present practice involved in our proposals will
Ise, that expordliture on the open capital worksof a pm eet that has not actoally
proved productive will be met in futwre frorm loan funds; hut we have alveady
expressed an oplnion that sueh a change is very desivable. In the case of
existing profective works, the o:nuhd eost of which has ol lreaty buno. is being
mel feom the famine grant, we also consider it ressonable that further cliarges
for open capital works showld be met from loan funds, and ld nat be
chary ml pgninst the fumine grant.  The expenditire that may be thus incurred
is not fikely o be larwe,w—=for very larze extensious would ps’oo«ﬂuv be sanetioned
as separare works-—and, whatever r\pendmm is incuwrred, it will offen be in
iself productivé. Tt may also be pointed out that the maut receives no eredit
for any net revenue derived from these works, and it would on this account
he unressonable to debit it with intercst on any future e‘zpvud tu ra that
may be incurred in cohmeetion with them.

*1‘:venditum
leved, as

246, Advantages of the proposals. ~The principle of thesa proposals
has becy al iready  aceepted by Government in the ease of the famine railways,
aud has been swml!v justified by the resuits which have eusued on its

‘ss

adoptxon. b It mus‘r be dlfﬁomt to ovew'sz the protestive value of the
$wo fine railwsy systems which have been ereated at no greater cost o 1.he
taxipayer than the amount of ithe nct interest charges wmch have been met
from the famine grant ; charges which have for many years been diminishing,’
and, whicli are hkﬂlv before long to disappear a trm’ether ~Similarly the
adp{;’mon of onr propo».\is will” render it possible to give the country all the
'protection against famine which irrigation ecan di’tord at a rate of progress’
. which will be wholly independent of the famine grant, and which will he limitod
on’iy by the strength of the establishment av ailable for designing and exeeuting
the works, 1t will also protéct the {amine grant agains L nn.ml charges for
expenditure on which a full financial return may be exj«m‘f ed ; and will lead o
a simplification of irrigation finance and accounts which dpj wars to us very
desirable. It may be “added that it will not have the cﬂect of relieving the
tax-payer of his obligations in respect of the famine grant. We "do not
~propose any reduction in the amount to be annually resorved for purposes of
famine reliof, protection, and insurance; but merely 8 more convenient and
effective distribution of the balance which is likely to be grailable for protection
and insurance after providing for the cost of actual fammu relief.

247, anr works.—We have next to consider 1’&0 fnanging of minor
works: From what has been said in paragiaph 220, it will e scen that a great
many: of these works may bhe rmramul as revenue-sustaining rather i]rm s
revenie- (rcnmaw works, J.hl“y' are Gov ernment, village, or pr}mhu works, which
have existed im*n time mnnmnovml and on the e:mtence of whiclia farge amount
~of revenue depends; the expendibure incurred on them by the State, and
the obligations which it has nndm* aken for thelr future wmaiutenance, have
been inewrred and undertaken, more in consideration of the revenune and oE the
agricultural interests depending on them, than for the sake of bring ging new

‘hnd under irvigation, or of creating new revense which would justify this expen-

diture as a financial investment. The expenditure incwrred cn these works may '
be regarded in almost the sume light as the cost of collecting the revenue, being
a.hsolutelv essential to its full realization. Such expomhrure sannot legi humtvlv
be met either from loan funds or from the famine grant. - All ontlay on minor
works of this kind has therefore been met very properly from eurrent revenue
or the ordinary irrigation grant. ‘

218. Tmu-sfer to major works of all sénor works with mlw e eopigal

accounts.-—1ut it hus also been shown that there are iﬂ'“';; rainor works on 4
different footng—works w HES R uymu account of iheir own, aud a
revenue aceount whtch is crediied only withsach vevenne as may be faily
attributed to the capital outlay vecorded. Some of these works fuléll the co,u}x-
tHons of a] aduetive work ; all are essentially” ]1‘01»“('?1"&3, and the only reason
why they have not been classed as major works is, that all expenditure ineurred

on them has been et from the ordingry irrigalion gront.  Capital expuoniiture |
on works of this class does nob uppear to usa fair charego  apdinst current revenuc;
and we think ¥ yrobable that theirim innt,uwcapzml‘rv conld bu greatly developed,
aud  their pmitwtm, and protective “value inereased, if thfy were frontod o
major works, We recommend thevefore that .ul existing mincr worlks, for which
hoth capital and revesue accounts are now k sopt, and the revenune accounts ol
which ean be sceopted as indieating, with ressonublp sceuracy, the frue returs .
dae to s capifal exppmhruru showld be iransferred to the elass of major
works, h-ﬁ:‘.uur ti.ew actually fulil the conditions of 3 productive work or
vot.  We also desire to- repeat the reconmmoendstions made in pur agraph HEE
of the Rey mi uf the Famine Commission of 3898, that all new minor
irrigation works which will form nw integral part of existing minur works,
and which are Likely 1o cost mord thau Rs. 5 30,000, should bo ssnetioned
a8 nmwrr worky, so that current reveunes may he relie sved of the cost of their
construction. It is not necessary that a scparute account should ba kept for
“each work. For Jpurposes of aecouut it may often be possible to group toguther
all the works in the same distriet or some other cony emmﬂ, area.

249, Ona consequence of { ‘: 2 adoption of the {nrmer of these mmmmnnda-

tions will be, that the public works debt will be increased by the amount of

Part 1. : ' ’ u2
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te direct copital outlay on the minor works to be transferred to the class of major

works, the general or unproductive debt being decreased by the same amount.

We understand- that when it was decided to exhibit separately, in the annual -
Tinance Acccunts, the amounts of the non-productive and . public works debt, it

was proposed to include in the latter the dixect capital outlay on all irrigation
works for which capital and revenue accounts were kept, whether the outlay

hiad Lecn met from loan funds or from curvent revenue, on the genersl comsi- ..
deration stated in paragaaph 230, All works of- which the capital cost was to,

be included in the public works debt, were to form a distinet elass under the
-pame of © major works,? Owing, however, to the uncertainty that then existed
s to the reliability of the eapital and revenue acoounts of mm{y irrigation works,
the cost of which had been charged against revenue, it was consid.t;‘?ﬂﬁd advisable
to exclude all such works from the now class of “major works,” and to class
theo, as well ns all works for which no eapital acepunts wera kept, s © minor
works.” It has thus huppened that the term * major works,” includes produa-
tive and protective works only ; but there appears to be no real reason why irri-
gation works, charged against revenue, which fulfil the essential conditions of
major work, viz, that reliabia capital and revenme accounts arve mainfained,
should not be transferred {o that elass, and the capital outlay incurred on them
included in the public works debt.  We understand that the Sccrefary of State
has recently sanctioned the transfer of ono important work of {his class, the
Upper Mutle] Inundation Canals, from the olass of minor works fo that of prro-
ductive works. This work fulfilled all the conditions of a productive work ; but
we think that, if our previous recommendation {o abolish the distinetion between
productive and protective works is accepted, ail minor works which have reli-
able capital and revenue accounts might with advantage be transferred to the
cla;s,}si of major works, even if they do not fulfil all the counditions of a productive
work., o ‘ Lo

:

250, Capital aceounts of minor works—As a covollary of thesa proposals,
we would suzgest that no capital acoounts should he maintained for those minor
W(.n:ks which now have them, but which canbot be teansferrod to the ciass of
major works owing to the unreliability of the eapital and revenue accounts
hitherto mainlained, or to the difliculty of making them reliuble. Such
works should be transferved to the sub-class of minor works fur which only
revenue accounts are kept. It is useless to maintain capital aceounts which ave
altogether misleading.  There is a precedent for the action recommended, in the
case of the Lower Satle] and Chenab Tnundation Canals, the oapital acoount of

which was recontly abolished under the orders of the Government of India.

These canals were taken over by Government on the annexation of the Punjah,
and have since been mainfained ; but the capital outlay recorded against them,
diriug the 88 years they were under Government management, amonuted to
Re. 1,33,825 only, most of which was incurred in the eonstruction of such works
as bridges or inspeetion houses ; the area annuvally irvigated was abont 200,000
acres and the net revenue creditable to the works, after deducting all oxpenses of
management, averaged Rs. 2,00,979,  Thus, as long as the c:’zpi‘éﬁ] aceount was
maiutained, a relurn was shown averaging 198 per cent. on the eapital outlay,
which was of cowrse wholly fictitions and misleading.  This is & good instunce
of the wureliability of the capitsl and revenne accounts of some winor works.

IS4
leﬁ

. 2ol Sinple classification now proposed.~1f these proposals are accepted, the
classification of irrigation works will be greatly simplified ; and it will be more
consistent and rational, and more intelligible fo non-experts in irvigation finance.
Tn place of the classes and sub-classes previousty shown (paragraphs 225 and 226)
there will be the following ‘ '
I. Major works ; to include all works for which relisble capital and
reveuue accounts are kept, whether the capital eost has bheen met

from loan funds or the famine grant, or from current revenues.
" e - P c » - *
I1. 3linor works ; to include all works for which capital accouuts are

not kept, and to be sub-classed as follows 1 . ;
a) Ainor works for which contimuous revenue acccunts are kept.

b} Minor works for which revenue accounis ave not kept. -

AT

8%

With regard to the sub-classes of minor works, continuous revenie accounts
should be maintained for almost all minor works ; but if they are * true minor
works,” that is, works.on ‘which expenditure ha.g been ‘_mcurred more for the ,sake
of protecting existing cultivation and revenue {rom retrogr sSton than as revenue-

. . »y ] - . 3
producing works, the financial results will not be represeutod by the excess ol
revenue over expenditure that may be shown in the revenue accounts, The

yevere will in most cases be the revenue dependent on the works, and not that

which is a direct result of the expenditure incurred. The main object of a
' yevernue account for minor works of this kind is not to show how profitable the |

expenditure has been, bulb tp indicate the proportion of the gross rovenue
dependemt on the works which has heen requived for its sustentuation, or to pre-

vent retrogression. Class 11 (4) rwill include small vevenue sustaining works

which it may nol be thought desivable to place in cluss IL (). The final outlay
on petty works which are not expected to earnrevenus, and on which no revenu®

s dependent, will also be accounted for under this bead ; as, for instapce, outlay

on surveys for works which have not been carried out; o the cost of carrying
out boring experiments which are not chargeable to any particular work.

939, Treasfer of tmproved minor works to major works.~1f the classifica-

tion wlhich we have recommended be adopted. class IT () will still include

many works of great importance. As long as Government is centented merely

to maintain and manage these works, or to introduce slight improvements from

time to tirme as funds can ba spared for the purpose, this classilication is appro- -

priate and all the expendifure reqaired may be met froin current revenue. But,
a3 has been pointed out elsewhere in this report, great cxtensions and improve-
ments are possible on some of these works, which will change their character and
lead $0 a Jarge inerease of revenue and protection. As an instance, veference may
be acsin made to the Lower Sutle] Inundation Canals, and to the recommen-
dations that Lizve been made in paragraph 58, Part 11, of this report. When the
proposed expenditure cannot be met frown eurrent revenues, it will be advisubje
1o transfer these works from the minor to the major class and to vpen capital
and new revenus accounts for them.  Tor this purpose it will be necassary to
determine the average value of the revenue dependent on the work at the time
of transfer.  The capitat aceount to be opened will include no share of past ex-
penditure, but will be fsbited with all the outlay incurred on the improvements
proposed.  The new revenue accounts will show annually, not only the total net
revenue dependent on or ereditable to the work, but also the ameunt due to old
irrigation; and ihe difference between these will be taken as the net revenue
dus to the capital outlay, by which the financial results will be dctermined.
This is no new"proposal. It has becn adopted in many cass, particularly in

Sind, in which minor works have been converted info productive works in con-

sequence of extensive remodelling. - Iitherto, however, such conversion has only

been sanctioned when it hias been shown that the remodelied work was likely to
fulfil the conditious of a productive work; but we think that a minor work
should be converted into a major -Wwork whenever it is proposed, as part of a
arefully prepared scheme, to expend larger sums on its improvement than can
be met from the minor works grant, and to change its gharacter from that of a
minor into that of a major work. The expediency of incurring this expenditure
will be & matter for the consideration’ of the authority who is empowcered to
sanction the cstimate; but when sanction has been accorded, the transfer to
major works should follow as a matter of cowrse. The effect of these proposals,
it aceepted, will be the gradual transter of all the more important minor works,
and of those on which there is great room for development, to the class of major
works ; and the assignment fo this class of almost all new works: costing more
than: Ra. 50,000. - All future capital outlay on these works will be met from
loan funds, thouih, as a sct-oll against the increase of debt, the shave of the
Famine Fund which might otherwise be devoted to the construction of protective
works will be shown as applied to the reduction and avoidance of debt.

253. Financing of minor works.~We have next to consider the financing ‘of
those minor works which cannot fulfi] the conditions of a major work, as defined
in paragraph 251y and which we have ealled ¢ true minor works,” - We have already
remarked that expenditurc on revenue-sustaining works of this class must be

»
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rezarded as & novmsl chorge on gencral vevenuss, and cannot property be “mct
from loan funds or the fauiine grant.  We have also expressed an opinion that,
in some provinees, the r.p?tshg?-.ti::zm which have been undertaken by Government

in respect of these werks, have not always been liberally interprated or very

LY

fully complied with, owing muainly {o the inadequacy of the granis for micor
works.  ‘We think that in many provinces more money may, with advantage, he
spept on the inprovement and npkeep of existing minor works.of this kind, and

that, in somie, new obligations will also arise which will have o be met from the ,

miner works grant; such, for instance, as the cost of experimental wells and
well-horings; for, as before explained, the wminor works grant covers not
only irrigation, but also navigation and agricultural minor works.  1f the grant
is relivved of the demands which have  hitherts bheen made on it for the
amprovement or development of the works which we propose to transfer to
the elass of major works, and for netv minor works likely to. cost more than
Ks. 50,000, itway L possibleto provide for all necessary expenditure on * true
minot works,” without any eonsidesable increase of the gr ¢h have been
sanctioned of late years.  We have learned with satisfaction thit the state of the
finauces has cnabled the Government of India to inerease the normal grants
under this head for the yoar 1902-03,and that it is coutemplated to give o grant

considerably in excess of the normal, during the following year. These special

grants should saffice to make wp much jee-way in the yeovinces in which less
attention and money have beew devoted to minor works in vecont years than
they deserved 5 but we hope that there will be no great nead for special grants
of this kind in future, if the proposals made in this chapter are ncceptod.

Secriow HL—PROVINCIALIZATION. OF IRRIGATION W’GRIKS.

254 Preliminary.—The only question whick remains to be eonsidered in con-
nection with irrigation finanee is that of the provineialization of irrigation works.
It hus been sngrested to us that if irvigation works were all provineialized, and if
the Froviveial Governments were atlowed or requived to devote all the profits that
might aceruc to them ander the rrigation settlement to the eonstraction of new
or to the improvement, of okl works, there would be a great incentive to eareful
and eronomical management, followed by a eonsiderable extension of irrigation
works,  We readily adwit the advantago of provincializing the management of
irrigation works whenever the conditions are favouvable ; but as regards existing
works we cannot recornmend that the profits which may acerue under o provin-

cinl settlement should be ear-marked for the eonstruction of new works.,  The -

irvigntional requirements of a province have no relation whatever to the profits
that may be mude under the irvigation contract or settlement.  In one provinoe,
whore these profits have been considerable, new irrigation works may not be
required, or there may be other provincial needs of greater.urgency. “{In
another, where proteciive works are most urgently rvequired, there may have
been ap actual loss on the Lrrigation contract.  The consiruction of new irriga-
t'on werks in any provines cannot be made to depend on the profits made under
the provineisl ivrigation contrach.  There is nothing to prevent a Local Geverrs
ment frow applying the profits realized under an irrigation contract to the
extension of irrigation ; but it ts unneeessary to insist that they shoulil be applied
o nu other peovineind ohject, ov, on the other hand, to limit expenditure on
‘new works 4o the amount of such profits.  There is at present no diffieulty in
obtaming funds for new major works outside the provineial contraets, In
the ooly provinee in which the provineialization of all irtigation works has been
ab all strongly advoeated, it eertainly cannot be said that less funds have been
granted by the Suprewe Govermment for the eounstruction of new: works than
woull have been available if the works had boeu provincinlized. The provi-
sion of [unds for aew works of any importance st depend on the merits of
the wovks proposed, or on {he needs of the provisee, and not or the profits that
may accrue vnder o provinelal contract. Bo faw, therefore, as existing works
are covecrnnd, we shall confine cur remarks to the question of provineializing
those whieh have nit yet been provineialized, withont fuether referenee to the
suggestion that the profits aceruing to the Provinein Governments should be
reserved exelusively for irvigation werks. : '

- of opinion that

b
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955, Difficwlties in provincializing productive works—Generally, we are

4

ha advantages of provincialization or decentralization arve likely
to be as fully marked in ?(hf:z ‘management of m-i'gati(m works @s in any other
branch of provincial administration. We consider alko that {hese advantages

~ would be much greater if the term of provincial - setileraents could be lgﬁg{hg
‘ened ; but this is & question of general administration which it is not within our
- provinee to consider., There are, however, difficultics in the way of provin-

eislizing all existing irrigation works, Thereis, in the first place, the dififeulty,
which exists in roost provinees, .of correctly estimating the average financial

*yesults of jrrigation works for the texm of the proposed settlement—a diffieulty

which will be aggravated if longer term settlemwents are introduced. Tt is
perhaps on this account that the ounly previnees in which productive works

. have been provivcialized are Bepgal and the Uniled Provinces. In the

former no new productive works have heen constracted sinee the eanaly were
provincialized ; and, although all the existing works had proved unremu-
nerative, it was not difieult to form a fair estimate of the normal veturn.
In the United Provineces, the only new work of importance is the Falehpar
Branch of the Lower Ganges Capal which was opened in 15899; bhut the
returns from irrigation works have been Daoble to great fluctuation, and this
forms tha second difficulty in the way of provincializution, It may be possiblo
to forceast with fair seccuracy, for the purpuse of a provineial settlewent, the
average neb revenue during a series of years; but, it this revenue form a consider-
able proportion of the provinceial revenve, serious devintions from the normal
may for a tiwe tend fo embarrass the provincial finances, This diffiendty was
expericnced during the fivst provineial setilements in the United Provinces;
but it has been met by framing the current settlement on the basis of an equal
division of net revenue between the Tmperial and Provineial Governmendts,

256, Provincialized minor worls,—~Minor works have been provincialized in
Bengal, {be United Trovinees, Madras, and Burma. ‘Fhe miner works in Den-
gal ave, with the exceplion of the Saran Canals which have been practically

ahandonad, navigation and agriculfural works only, the provineislization of
which presents no diffisunlty. 'The mivor worksin the United Provinces are

also of a chavacter well suited for provincialization. Those in Madras and
Burma are maindy of the kind fo which we have applied the term ¢ true minor
works.” The revenue dependent on them is almost exclusively land revenue, the
provincial share of whicl follows the proportion of the whole land revenue which
is wssigned to the proviree under the currvent settlement. All works of this
kind may very properly be provineialized ; for provincialization in such cases
really . means provineialization of expenditure, or an assignment to the pro-
vince of a certain st for the upkeep of the works. But the sum assigned
to the Madras Fresideney is not suflicient for this purpose; and it is there-
fore inadequate to cover, without detriment fo existing works, any con-
siderable expenditure ¢n new works of the kind hitherto classed as minor
works, but which are really intended for the exfension of irrigation to unpro-
tected areas.  This dificndty would, however, be maet by freating such works as
majoer works in sceordance with our present recommendations (paragraph 24%).
As already stated, the few provincial irvigation works in the Punjub sre works
which have been construcied by the Local Government out of provineial reve-
nues gince the system of Provincial Accounis was introdueed, and they are not,
as in other provinees, works formerly Imperial which bave been provincialized.
In Bombay, the only provincial work is one that was provineialized for special
reasons ; but if the Gokak Canal is extended, the present provineial work will, no
doubt, be merged in the larger works and will then probably become lmperial.

257, Further proviacialization of eristing works probably advisalle in cers
tain easer—Although in the case of all existing provireial works the conditions
have been favourable, or there havebeen special reasons for provincialization,

3

‘and although no works classed as protective, have hitherto been provincialized,

we see no reason to antieiphie any great difficnlly in provineializing all exist
ing irrigation works throughout India, whether major or minor, if this be con-
sidered desivablo 5 and we certainly sce no reason why protective works should
remtain Impevial in thoso provinees in which productive works have heen
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provincialized, It would probably, however, be advisable {o provinecialize the
major works in the Punjab, on the basis, adopted in the United P.mYmces, of
a division of surplus net-revenue between Imperial and Provineial. But,

although we favour the principle of prrwincializiﬂng' all existing works, we do not “
recomménd that it shonld be pressed on Loeal Governwents who are at present

unwilling to adopt it.

358. Provincialization of new works=~The question, of the provineializa-

tion of new works, to be constructed hereafter, prosents’ many difficulties. - As .

far as productive works are concerned, we find that fifteen years ago the Govern-
“ment of India in their Financial Department Resolution No. 2009, dated 23rd
March 1878, contemplated the construction of canals by Provincinl Govern-

ments, from Inans raised by debentures or advanced from the ITmperial freasury. -
But it was subsequently potnted out by the Finance Commitiee: that works

constructed from sueh loans involved during eovstruotion a heavy charge
against [}roviueial revenues,®without any compensating refurn on account of
interest on the borrowed capital. Anll, with a view to postponing the Hability

for the interest charges till the work beeame productive, the Commitioe sug-

gested the following amendod procedure 1 — ‘ o ‘
“ 3. Proposed procednre.~A province, which desires to commence s new irrigaticn project,
would, under this proposal, submit to tbe Government of IU(IH)‘_ an - estimate Cif the amount
required for capital construction year'by year, and for annual maintemance charges, bn:{th during
eonatruetion sud for n period not execeding ten years-from the opening of the irrigation. work,
aftor the expiry of which petiod, according to the cstimate, the revenue should ba sutficient to
megt both maintenance charges and interest on capital.  Upon this basis the_ TImpenial Goverae
ment would undertake to furnish year by year the mouey reguired for eapital construetion ; bub
would, meantime, bear all revenue charges, including that for interest on capifal. At the term
fixed {or, ab the option of the Provincial Government, at any earlier date) the work would

become either yartly or whelly provincial, as the Government of India may decide. This pro- .
cedure van be applied not culy to future vew works, bt (mufufis mutandis) to works which are

now under construction and have nob yet attained o their full hearing. '

i, Arrears of interest—1t seems on the whole advisable that the responsibility fop the
interast, which accrues during “constraction and until the taking aver of the work, should £a1l
ultimnately on the Local Governmend, and it con bereafter be determined whether these arrears.
of interest shonld be treated as a lown (as between Tmperial and Provineial) and recoverod by
annup] instalments, or should be added to the capital account of the work.” o

Eyery such arrangement, the Finance Committee contemplated, “would be » separate and
mibsidiary one, not part of the regular Provineial contract 1 firef, becanse it is obvicus that its
duration must be fixed on special considerations and may or may not be the same as that of the
regular contract j second, beeause it must be a stipulation that the meney allotted under ¢the
arvangcement s appropriable only to the particular prapose defined and cannot be used for any
other” - ' N

- ' | Dot
259. Sirsa Branch of IWestern Jumno Conal—We have been informed
that the Punjab Government have accepted financial responsibility for two
projects,—the Sirsa Branch of the Western Jumna Canal and the Jhelum
Canal—in aceordance with this scheme’; but neither of these works has been
provincialized, either as part of the regular provineial contract, or as a sepa-
rate and sohsidiary one as recommended by the Finance Committee. The
Juelum Canal has only recently been opened, and the question of provineializing
it has not yet been raised, The Sirsa Branch was opened in 1892 and completed
in 1805, The work bas been so remunerative that all arrears of interest were
cleared in the year 1896-97, Its provincialization, especiully if effected outside
the regular provineial contract, would have been very advantageous to the Local
(Guvernment, but this never appears to have been proposed ; and indeed a separats
revenue account for the Sirsa Branch is no longer maintained, as it wag merged
in the general accountof the Western Jumna Canal in 1899-1900, after it had
been fully demonstrated that the conditions of a productive public work had
been move than futfilled. ' .

{

260. Fatehpur Branch, Lower Ganges Canal—~The only other proguctive

work for which a Local Government has accepted fifancial responsibility, prior
to its construction, appears to he the Fatehpur Branch of the Lower Ganges
Canal.  This has been provincialized, like all the older productive works in the
* United Trovinces, as part of the regular provincial contraet, the charges for
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“interest on capital being met from provineial revenues. There has been no
“proposal fo mako a separate and subsidiary arrangement outside the regular
. provineial coutyact. e S - '

- 261, Schemie for provincializing siew works.—1t thus appears that the policy

rocommended by the Finance Committee of 1886 has not heen carvied out, and

that there is no example by which its eflicacy can be tested!  The proposals are
~also inapplicable in their present form to works which are not likely to fullil the

gonditions of & praductive work ; and it is o be appreliended that the maderity
EY N i B » - T ¥ i v
of the works to be consiructed in fubure will be of fhis elasy, It would not be

difficudt, however, to modify the proposals, so as to lmit ilie Babililies of the’

Provineinl Government i wespeet of intevest, 11 is constdered desivalide toapply
them fo the case of protective works, - Such an arrangemerd, would no doubi
Jhave great advanfsges in practice. Tt would enwble fLoeal Governments to
obtain the funds reguived for the continvons and systomatic execution of all
feasible proteetive works necded for the provinee, subject to their wndertaking
a definita but limited finsacial responsibility,  The scceplance and enforeement
of this respounsibility would nocossitate the exercise of great care and caution
in the framdvg of estimates for the works and of the forveasts of financial rosults,
and also 4 close annuul serubiny of the resulls actually attained, which would
certainly make for econoray and efficiency. It would ensure & bolder, but at
the same time a move tenfative, vale of progross than would he possibie if the
Loeal Governments were under no sense of financial responsibitity in rceome
mending new projects ; while it would quicken their interest in the mpid exes
eution and successiul development of tho works, and in the vealizstion of a fajr
amount of revonue from the people;benefted by ther.  The main initial diffi-
cully will be to determine the amount of net-revenue, or the rate of interest on
the eapital eost, for which the Proviseial Govirnment must be Lold responsible.
This will probably vary for different provinees. Iff it is fixed too high, thew
will be loss instead of profit to the Local Goveruments, who will have to aveid

incurring further obligations, however great the necessity, or the systemn Swill

break down. Tomeet this diflicalty, we think that the amounts for which
the Local Governments may be asked {o ascept provineial responsibility aftee
the works bave come into operation, should, in the first instance, be fixed as low
ay possible, Iu some provinees, it may suflice to it the rusponsibility to the
payment of the working oxpenses; and in all, the Imit should be fixed well
below the return on capital cost which the works may reasarably be expected
to yield. This moderation will be necessary in order to prevent the system
from breaking down in the earlier stages; and the greater profits that may
acorue to the Provincial Governments will not be thrown away, as they will
cither be actually devoied to the construetion of vew works, or forfh & rescrve
on the streogth of which the Loeal Governments will be able with grester
confidence to extend their opsrations. ’

EN

262. Provincialization should include indirect revenue.~In order to make
the scheme 1eally effective in those provinees in which the irrigation revenuo
is wholly or mainly indivect, in the form: of enhanced land revenue, it will
be necessary to provineialize the whole of the indircet revenue that may he
due to the works included in it, or fo make other arvangements for erediting the
provincial account with the whole of the revenue actually created by the works,

263. Provincialization advisable where new  works conlemplated.—We
~realize that the question of provincializing new projects, on such terms as
will ensure regl provincial responsibility, is beset with difficultics, and that
it must be considered from other points of view than that from which we are able
toregardit. The detailsof the scheme which we have indicated will probably
require somo modification or amplification before practical effeet can hesgiven
to it.  We consider, however, that a scheme based on these pringiples may, with
advantage, be applied to any provinee in which an extensive programume of irri-

- gation works is contemplated.

i'art L



Carrer IX.~METHODS OF CHARGING FOR ¥ VATEh.

964. Water rates in Northern India,— —Throughout India thc' busns of
charges for water supplied by State works for irvigati ion, iz the arca irrvigated ;
but differeni systems of charging are in opz;muon in different parts Jof the
coantry. In Dengal, the United Provmcu&, the greater part of the Punjab,

and on all of the newer irrigation works of &5umbw (exeluding, Nind),

a water-tate, varying with the kind of crop grown, is charged per acre
w atm od, apart from the land revenue assessment, 7This is kmwn as the veou-
pier’s rate. It is paid by huu it return for the water supplied and forms part
of Lis expenses of cultivation. 1t is for many reasons impossible to fix this rate
s0 Liizh as to leave the oc L,uplu' no larger margin of profit thar would sufice to
mdune Lin to take water, so that the intfoduction of i irrigation is generally fol.
lowed by an enbunceraent of rerts. In provinces, the rovenue of which is not
permanently scitled, a share of this inerease is taken by Government at revision
of settle mmt either in the ordinary way, or by the nupomwn of an owner's
rale, which, alﬂ wugh payable by the owner, is, like the oe-f-upm' § rate, levied on
the area actually irrigated during ¢ the year. The owner's rale may be
imposed during the currency of a setilement on lands which have been brought
under irrigation after the settlement w as made,

265. Where a land revenue is permancat, as in the disteicts of Bengal, it s
not permitted to 1 lllGl gase it on account of the water advantages noegquired fr« gl
the covstruction of new irrigation works; and as the cecupier pays the water
rate, the landowner reaps all the benefit of ley ying an increased rental, withoud
bearing any part of the burden thrown on the tax-payer by the > construction of
ihe wm'k»z It will be seen (11, 442) that in the district of Baran, where there
has been a strong wish expressed for irvigation,: accompanied by ' the assurance
that water will onlv be required once in four years, there has been a pmpma,} to
meet, the cost of pi'ovtduw irrigation works by levying a eess on the district, or
on that portwn of the district that is benefited,

206. Irrigation revenue in pS‘ind.——-In Sind, where theve is but little cultis
vated land *hdt isnot irrigated, the charges for water are not taken in the form of
an coeupiers’ rate, bué are included in the land revenue assessment. In this pro-
vinee the land revenue is fluctnating, and is levied only on the lands actually
cultivaled during the year. Ninc-tenths of the assessments on irrigated lands are
rezurded as due fo the eanals and are credited to them in the accounts as irrig gation
revepue. 1t iy therelore practicaily a water rate, vary ing with the area aeLu ally
irrigated and the kind of crop sown, although taken in thie form of land revenue,
This Sind system somewhat resembles that whioh is in force in Egypt, where
itisim }:rmxblu to cultivate without irri; ation, and where the lund tag ]S levied
ouly on land whick gets irrization by ﬂow wumw the Nile ﬂuod

9G7. Assessment in Madras and on old works in Eambay.m-lm Madras
sepurate water-rates are charged on dry lands watered by unewly constructed
works or extensions hefore thn arvea of irrigation has become es mhhshcd, and in
a fuw other special eases,  But, in gener: d the irrigation charge is consolidated
in the land revenue assessment. In Bombay also, on the older works of the
Presideney proper, the charge is consolidated, Thissystem is evidently the most
simple, and where the area irrigated is subject only to slicht changes, as in the
rice dats of the Madras deltas, and in the ayakats watered by the innumerakle
tanks of Southern India, it is prohably the best system. It has, wmoreover, an
advaniage in elasiicity ol applw:mun over that pm\ued in Nosthera India, The
Settlement Olticer in” Madras and Bombay takes into account the whole cir-

cumstanees of cach survey fic] ld, the productiveness of the soil, its proximity to

tho warket, ete., dnd he may ﬁx his assessment as Ligh as Rs. 14, or as low as
Ks. 3-8 per aerc on fields which bave enjoyed the sume amount of irrigation.

208. Sale of water by measure.~There is onc defect - whlch is cornmon to
all the sy st cms which have boen deseribied above, in that no mduc«.mcnt isoffered

91
under fmy ni‘ them to the cultivator fo economize water, and to see that it s not
wasted hietween the Govornment channel and the field. It has long been an
atiractive idea fo many tevigation oificars thaf thﬁ true raethad i3 1o sell the
water by measure ab the bhank - of the &nftkbmar) channel, gn the assumption .
that under this systern the sell-intersst of the oul ﬁvaﬁor would induce ham to
maka every effort in econowiizing water.  In 1854 Sir Proby Coutley wrote %:—

kR s o this adiustment, o this determination of a nnit by whic h water ean be equall
dlistribmted, nud to the inveution of a machine Ey which sech unite can be d:\c‘x.;r'md in a giv
time, that we have to look fot & fair and cconomical expenditure of the canal supply.”

w
en

The L&ie Colonel Baird Smith, in his mffwmtlmz work on Italian frrigs.
tion, described how he found this system workivg in Lmnbfuflv and on Lis
return to India as Superintendent-Gencral of Trvigation in 1854 “he introduced
a modification of fhe Italian system on the G angey Canal where it was tried
for scveral years. Thesystem was to scll the water by peimano, or module;
and although no simy) 1o form rpt sluice had been inveried which wounld give a
nuiform ‘discharge in the village charmel nnder a varriug head of water in the
distribut: xry, still it was thought that some ‘-mw sudiciently correct for Practics]
pur;’:&%s kad been nrmxd ate

269, From the hmummw it was a failure, as it was bound fo be even if the
module had given ac cumtr* f(aa.uE!q,, nhwh it did not. The eultivators on the
Ganges (an 1 were not used to irrigation, and lovked on the module with cone
siderable suspicion, They had no idea ei the guoutity of water requived for
the irvigation of an acre. Worst of all thore was no efford made, nor could it
Lie made, to soll to each peasant cultivator the small measare rﬂqu,,m}i for his
saral l;‘m’o of land ; and there was nob that co-operalive spirit among the pmm:
which would hm.H enabled them to pariition out. o ef ach holding its proper share
of the measure sold to the ‘\-’Ll.{dgt, Afior afow yen s el the \}’{,tg}‘nl wag abarie
doned, and it has never sineo heen rostered..

H

270, Leosges cn the

Conals~With the same laudahle object of
avoiding ail unnecessary mw :

enee on the part of the canal esfulitishment with
the donicstie details of "the vil e, and of encouraging the ceonomical wse of
watar, the method was adopted at an early period on the Western Jwmuva Canal
of salling wator by eontract, on leases oxtending up to 20 years; the land-
(}‘WH&‘I’ 2GTIRING 10 PAY 2 fixed price for a waterc ourse he ad with a given area of
: "'t Jf this time various ehanges m:h n’mm-rmmm wers f*'(');ll“" o1,

4 ﬁ' wcim the oxist-

i} mases were onterad
; Wu?tm Hw village aresa, the
number and position of the village ' ged, Very favony.
ahle terms Wrm offered to tho ('ngnmturs, m.nu ionsg hum; allowed of from
14 to 18 per cent. of the average sum they had paid as water xate during the
;ueu ding five vewrﬂ. The ]va ses were readily entered into, but st the end or
three years all declined to renew them, owing to the ; Inposs: thj of distributing
the water and of ‘adjusting among the different cultivators the sur to be p'nd
by each. The kystvm then of recarding every scasom, h} the sid of village maps
and re sgisters, the areas of all the fields waterad and the crop grown is still in
foree in tiw { ’m?u& Prov 1ucv- sud in the Panjab.

on; each lease ‘1”?“;:" &wﬂue

272, Long wrm leases in Bengal.~Although no atternpt has been made
f’wmf' the last 23 Tears to persevers With o to revive the sy%t#m of leasesin

N ﬂrtht_rn. .me, conditicns in Dengal have led 1o the gradus] evelution of the

systora whish is to be found on the Sone and Oissa Canals. In this provinee,
where climatie conditions render it very deubtful whether the eultivator will, in
any particular season, take water for his field or not, suceessful attempts have
M«:n made to induce hlm to take a leaso for five or seven yemrs; and the whole

A * Repart on the Gangss (‘m&] Vol I, page 430,
- Past L N
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" methed of digribution and canal administration has been adapted to this system.
The system puvsued on the Sone Canals, aﬂdﬂmt which was tried on the Emat,om
Jumna Canal, are alike in this respect that the payments fo be made ave expressed.
in tarms not of a unit of volume bnt of a wunit of arca, and are in fact &

~ eqmponnded oceupier’s rate to ba paid in consideration ot 8 supply of -water

. #@equate for the irvigation of lands Wwithin certain boundaries. On‘the Sone
Capals thie land is partitioned out into well defired blocks, never overpassing the
boundaries of the village. On the Eastorn Jumus Canal the boundarics were
in every case those of the willage itself. But here the systéms essentially
diTer. "On the Sons Canals the volume supplied is caleulated to be sufliciont
for the irrigation of every acre in the block within a' certain mumber of
davs, and it is the duty of the Canal Officer to see that this supply is main-
tained, for the popularity and the success of the lease system depends upon
i, There is fhen no inducement to the enltivator to economize water, for he
has as much as he requires; and if-he parts with it 1o irrigate a neighbow’s field |
ottside of the block he is liable to a fine. . e el :

273. On the Fastern Jurtua Canal havdly any village irrigated i any one
crop ‘more than half of its cultivaied ares. .Th.«e,ra was, therefore, greas 11}1(1@(:{{':11@111;
to the cultivator to economize water, and to spread it over other fields within the
village boundaries. Indeed, such s wide scope was here given for eeoBOMizing
water thab practically speaking 1t became a system of charging by volume,  Bota
systoms have the one advantage in eommon that they obviste the necessity for

~annwal assesments of water ruie on the crops and aren iprigated. . The Sone
Cannl system is also very intevesting as being one' which has heen-gradually
developed in accordance with local J{eq_uirmp_en1;3, and there is evx«zlffz:mm;a that its
popularity is steadily increasing. The readiness of the cultivator in Bengal to
‘enter into long term leases justifies the hope that one' of the difficulties con-
nected with a volumetrie system of charges may not prove to he serious.

274, Charges by volume,~~The advantages of charging by volume are some-
times exageerated, but they arve nevertheless so grent and unguestionable that all
who ave intevested in frrigation ave hopeful that it may he possible socner or
Tater to introduee such a system wherever canal iveigarion is practised. Before,
however, eonsiderving the subject further it is necessary to form a clear idea of
what is meant by charging by volume. There may be said to be two systems—
the charge by meter, and the charge by module. HEEE R
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275, The “meler” system ~—Many of those who advoeate volumetris chavges
Luve in their minds a systern under which the users of water will be churged
according fo the pumber of nnits of supply (say the foot-acre, or 48,580 cubic
foet) nefually used, the quantity being, measured on o solf-recarding meter st o
distance nob very far removed {rom the fleld to be watered,  In the'same way
Municipalities or Public Companies chavge dwellers in fowns for, water nsed
{or domestic purposes, or for gus, or ¢lectrical energh.  This may be called
the “metor system,”

Pat for rensons which will presently be explained it is
wholly inapplicable to Drrigation fa India, except ina Tew specinl cases in which
the water is disteibubed over a comparabively small and compact arca situated in

“olose proximity to the sonree of supply. A good instance of this is p- moderie
sized tank of the kind that” we have proposed  for the Central I'vovinees, cone

s strueted for the storage of water to be issued as reguived for irrigaiing the lands in
the immediate wicinity, when there is a prolonged breakin the rains, or when
the rains begin very late or end vory early.” Insuch & case thore would be 1o
real aifficulty in arvanging that the sluiee sbould pass out a constant supply
{sy 8 cusces), whatever the level of water in the tank sbove'a certaid. minimum,

except that of providing a reliuble man to coutrol the regulation. A charge for
the use of this full supply, at 0 much an hour, might then be fixéd ; and sll the
“oscupiers who wepe entitled o {he - privilege might be aillowed to take it in
turn or-on application, for whatever periods might be required, on payment of
the preseribed rate. «As another cxample may be cited the casg of & large steam
pump erccted on the bank of a xiver, or other suitable soyrce ‘of supply, for
-the irvigation of erops for which there might be a fitful demand. ' The discharge
of the puraps could be’ easily regulated to some constant quantity; and the

9%
manager would prabably introtuee a seale of charges _per hour for the use of &
full bove supply, the walue of whicle the cultivators wonld hare no difienlty
in sppreciating after a little experionce. o : RN

+278. In both these cascs there s an cloment of difficalty: which deserves

notics, as it oeewrs in a greater or less dogreein all systems of charging by volume.
The value of a unit of supply delivered at ths sluice of the fadk or ot the

nifing station, s very much more whon applied to lands jn the lredinte
‘vicinity than when taken (o lads two or threo wmiles away., The cultivaior
of the Iatler cannot afford to pay as much per nnif of supply as the endtivator
of the former, for 4 will iwmigate a smch smaller ares. When the whole

aven under protestion is nob very large, the difficulty wonld probinbly he met by
fixing a uniform rate of charge with enee to the averase length of lead ; hug
whon the area is large a eystem of payrment by volume is likely to bresk down,
unjess thore ds a sliding seale of chargeg, which shondd vary ioversely with the

gistance of the fields to be frrigated from the point at whish the supply is
measurad, - o
.. 277. There are probably a few works on which a system of charging by
volume of this kind could he introdueced without much ditficalty. They would
offer a valuable means of testing the advantares claimed fora volumetrie rysterm
of charge ; and, il all these advantages wore realized, they wonld he equall v valu-
able as a means of measuring the inorsase of efficiency which might {}e pxpeoted
“on other irrigation works i charges were based en the supply used and not on
the area ivrigated. But the field in which the metov system of charging can be
introdueed is wery limited. : T

-

278, Meter and module spstems compered.~The basis of the meier system

of charging for water is that the cultivator pays a certain sum per unit.  In e

rainy scason one unit of water niay be sufficient to wature his erop., In adry

season 1t raay require five units ; and in the latter case he will pay five fimes as
~much as in the former, altheugh the value of the crop obisined may be no
- greater and will often be less,  Inthe modulesystem the cultivator pays a rate
for the velome of water allowed to pass through a sluice, at proseribed intervals
of time, iIn s‘uﬂi.{ximﬂ} quantify to mature his crop, the discharge of the

sluico heaving a certain proportion to the avea tobe trvicated.  In a rainy season,

if he has taken one walering for his field, he will have to pay e same as ho
would in & dry season when. he may require five waterings. 1Ta pays, o fact,
- at a moderate and wnilorm rate per unik for the supply which i placed ot his
dispesal, snd not, as under the meter syster, ab a much hicher rate for the
snonnt whicl he setually takes.  Under the latter systern, he mizht in o dey
‘scason have to pay mevs than the erop was wortli; while in a wet venr he mi ehit,
pay only & beifling sum for o singla watering, which nevertheless was abioe
lutely necessary to save a waludble crop that he micht not have sown &
all, but fur the knowledge that he could get the water when he wanted it.
On this ground alone the module systera, with its lower unit rate of charge, is
certain to be more acceptable to the cultivator than the meter systorn.  But

there is ancther reason which renders the latter wholly unsuitalile for goneral
adoption, ‘

279, Cn suy extensive caral system the prineipal careand duty of the jrri-
gation oficer s fo ensure the regular delivery at the extremities of all Lis
distributaries (either simultaneously or secording to a fixed system of rofation)

of the supply required for the ivrigation of the crops or the proparation of the land

for sowings,  'When arrangements have thus been made for sending water pver a

distance, which may often amount to over n hundred miles, for the uwse of a-

- particular watar-course, it is obvious that it onglit o be paid for, whether the
owuers of the water-course elect to takeths whole of it or not. A very
large pevcentage of the supply actwally rendereds available at the head of the

water-course has hecn_unavoldably lost in transit, and when water has passed a
certain distance down a distributary, it cannot be sent back again or utilized

elsewhere, 1f t;hose to-whom it has been allotted decline to take it. The case .is .
altogether d:lftenent from those which have been considered -in paragraphs 276

-
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and 276, in which the source of supply is close at hand, and can be readily
tapped to meet the requirements of a consumer on application to the man in’
charge. : , AR

280, For this reason the meter system is quite inapplicabls to large irriga-
tion works, and the module is the only possible system of charging by volumes
the fypction of & module being, not like that of a meter to measure the volume
of the sapply passing through it, but to eonfrol if, so that when fully open the
discharge will be constant and will not rise above or full below the rate at
which it is sot, whatever variations may ogevr in the level of the water in the
supply channel, or in the drawing capacity of the water-course, which can
very offen be considerably increased at the will or by the action of the owners,
The consumer cotdid if he pleascd reduce the discharge, or close the module
altozother ; bot he would not ordinarily be entitled to any reduetion in the
charee made if he failed to utilize the whols supply for which the module wis set.
We are eonvineed that {lds is the enly system of charging by volume suilable
for India, excopt in the special lready ; snd it may be added
that m all eountries in whick ap e to charge by volume——
in Ttaly, in Spain, and in Ameries ¢ amnd not the meter sysfem
which has beon adopted. I

e.—~TIt is often supposed that the
n is the diffieulty of obtsining a satisfactory
5 that it is impossible to enfer into an engage-

ule on every holding. On

281, Diffienltics in oblaiini
raain chjec {he modnle s
racdule. eourse ohviou
ment with each individual cultivator, or €0 erect & moe 3 O
the other Bmnd, chargesihy volume enonot be recovered from a larger unit than
the village; for thero would be and inmperable difficulfies in distributing
oither the charee or the supply between the members of two o mor ¥ ,
Drut & viligge is often irvigated from one or both sides of two or  more indepen-
dent water-conrses, according to it wation of the ground, so that the unit
for the por of velumeiric cha

FeR ¥ alwazs be the water-course, and each
piest baoosapplied with ifs own modale.  There is anotheor veason
which Finils the size of the area which may be supplicd from one module, fo
which allusion has alveady been made o paragraph 276-—a uniform rale
canuot be charged per unit of supply, when there is very great variation in the

lengths of the channel leading to the consumers’ lands,

v
o

i

is mo grest difficulty, ifa
dng, and too great a
wrree of aceuvavy is not insisted on.  Mr. Rermedy, Superintending Engineer in
the Punjub Trrigation Yranch, who Lins recently stadiod the American system - of

252, The sonstruction of a minxdule o itself presen

irrization on the spot, bas told us that the system of charging by module is in
al use there, and that the modules, although uel very accurate, give satis-

wetion, Bud they sre applied to channels of much greator capacity than that of the
ordinary Indian villase water-course, which ordinarily varies from half a cusee to

four cosees ; and the Amceriean farmers are much bettor sh
selves and each othey, and to satisly themselves as to the faimess ¢ Hom
and the correct working of the modules, than the Indien rayat, Tu'Northiern India
there would probably be on an average five modales in every irricating villags,
seattersd all over the eoundey, and under very Httle supcrvision. They would bave
to work with a very small and often a hardly apypreciablo head ; their working must
not be aifertod by silt; and they mmst be e designed that they cannol easily be
tamperediwith,  Clockwork and

iinilar eomplications voust be regarded as out of
tho question. ALl these diffionlties ave ¢o

ay that they cannot be overcowe. T it were once decided to fako up the question
of volumetrie distyibution in earnest, we bave no deubt that the fngenuity of the
irrization officurs find of other inveninrs would be equal to the oceasion ; and that
a satisfactory module could be devised, if all conditions and requirements were
clearly understoed,  The faet is that no serious attemapt has hitherto been made
o introduce modules, because it has oo doubt been felt that the want of a good
module 15 one of the least of the difioulties in the way of a volumetric system
of assessment,

(N34 30

s to ook after th

doerable, but we are not prepared to
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983, Obj'ecta?o};a by cultivators—The first of these difficulties is the distrust
with which any change in the present system would be regarded by the Indian
cultivator, who knows nothing about the quantitative detcrmination of the

supply of flowing water, but hasbeen aceustomed from time immemorial to pay -

a revenue dependent on the area and nature of the crops which ho cultivates.
A water-rate based on these factors is intelligible to him; a contract for a given
supply of water is not. Ie does not know how far the supply for which he
contracty may be curtailed or tampered with by the petly oflicials who must
be employed even under a systom of volumetric charges, or how he is to bring
complnints of short supply to the notico of the canal cfficers, and to establish
them. Then there is the question of the internal distribution already alluded to
in paragraph 271. The cultivator may find himself called on to pay a larger
share of the sum charged on the water-course than is represented by the volume
that he has actually received, for he cannot always hold his own against his neigh-
bours. Under the present system, however much he may be’ deprived of his
fair share of the village supply, he is only called on to. pay according to the
ares which he has actually irrigated, and he can claim femissions on that if the
crop is below a cerlain standard. He can understand the principle.f “ oo erop,
no charge,” which is now followed as far as possiblein canal administration; but
he will Lave no confidence in a system in which his liability for water-tate will
he wholly independent of the area and quality of his crop,

A

- 284, Difficulty in devising a scale of charges.—The canal officer will have
to meet another difficulty, which is presented by the problem—¢ given all details
of the supply, the rainfall, the irrigated area, und the revenue from water-rates
during a series of years, to propose a scale of rates of charge per unit of volume
which skall secure Government against loss of revenue, and shall be accept-
able to the cwltivator.”  The problem has only to be stated for the inherent
difficulties to become apparent. . In practice, no doubt, it would be necessary, as
in the case of the Pastern Junna Canal experiment, to reconeile the cultivator to
the new order of things by proposing charges which involve a considerable loss
of revepue to Government—a loss which would be continuous until the scals of
charges could be revised ; snd revisicns could, for ohvious reasuns, ouly take
place at long intervals. ‘

285, Distridution 33, siodule.~TFor these reasons we think that, even if' a
porfect village modale could be brought out to-morrow, the day on which a
volumetrie system of charges could be introduced into India would be distant,
But we do not say that it will never come if systcmatio efforts are made to yre-
pare the way for it. ‘The first stop to be taken is to establish in a selected canal,
or sestion of a canul, a tolumelric system of distribution, the prosent system of
assessment remaining vnaltered. Me, Kennedy, who has deyoted a great deal
of attention to this subject, has designed and constructed & module for the head
of a distributary, which can by a simple adjusiment of weights be set tof pass
any prescribed supply, within cortain limits, info the distributary, whatever the
variation in the canal supply orin the drawing power of the distributary. Ilesays
that this module has now been under trial for two or three years, and that it may
be rclied on fo pass the particular supply for which it is set within 2 per cent.
‘We have no:independent evidence of the practical efficiency of this particular

module ; but, however this may be, we think that there should be no diffieulty in

controlling the supply entering a distributary to within 5 per cent. of whatever
may be prescribed. When the supply entering the head of a distributary can be
controlled within these limits, the tivst preat step has been taken to secure
regularity in distribution. The next step will be to construct suitable modules
at the heads of all the branches and minors taking off from the distributary, so
that each shall receive a share proportioned to its requirements. The third step
would be fo constrnet the modules at the heads of all water-courses, the volume
to be charged for depending on the lengths of the periods during which the head
of the disteibutary was open. The periods of Hlow and closure would be regulated
in ‘aceordance with a prescribed programme, and would be ‘well known to
every cultivator, The present system of assessment should not be changed ; but
after a fow scasons of regular and systematic working, the eultivators would
understand ‘what was meant by an hour’s working of their modules at full Lore.



" After o time they might be allowed the option of contracting for the season
or for o mumber of seasoms; the terms of the contract being a full bore for
so many days in the week or other suitable period ; the length of the time being
subject to rateable reduction when the au{)giy in the canal was insuflicient’;
but each reduction to carry a proportionate reduclion in the amount to be paid.. -
If the systom became popular, the cbange would in course of time be made
voluntarily, or it might be made compulsory when it was found that the majority

of the cultivators preferred it. ‘ i
. B g ' B S [
- 286. If satisfactory modules can be devised, it appears fo us that it is only
in thiy way that tho present system.of assessment by area can bo changed for
one of charge by volume, 1t 18 only by proceeding gradually, and enlisting public
.opinion in its favour, that sach a change van ever be introdueed in India, 16
is'probable, however, that distribution by modules in the way proposed would
result in great cconomy, even if the people preferred to adhere to fhe present
system of nssessinent, The more systematic the distribution, and the greater
the cartainly of the cultivatqr as'to the supply he will receive, the greater will be
the effciency of the canal, whatever system of assessment be adopted. The
~attention which has been paid of late years to the method of . weeking distribu.
. taries, and especially to the proportioning of cutlets o requirements, has been
followed by vemarkuable improvements in the dufy and expansion of revenue,
But still better results will be obtained when the distribution is regulated by
more accurate measurements, soch as are now yedognited as essentipl to real
progress in every department of practical science, and in a greab wany indus-
trial undertakings. . ‘ ] |
287, Modules on Sore Canals—We have already pointed out that there
is no effective inducement to the peasant on the Sone Canals to eeconomize
water ; as he cannot utilize any portion of the supply ab lis disposal on lands
outside the boundarics of his block. These boundaries cannot be extended or
. removed at present, beeause the supplics to which these blocks are entitled have
never been quantitatively defined.  Until this is done a true system of charging
hy volume caunot be introduced. If, however, modules were introduced on
fhese cauals, and the quantities to be assigned to each block at dilferent periods
of the scason were definitcly fixed, it should be possible after a season, during
- which the cultivators would bave learned to understand the new sysiem, 1o grant
tuture leases in terms of the volume to be supplied, and to fix ne boundaries to
the area to which water might be supplied. : , A
1
' 288, Application of the method of volumelric charges to olherprovinces,——
A systems of long leases bused on charges by volume will be very suitable for
some of the works in the Bombay Decean, as soon as sufficient -experience has
been gained in the working of rodules to enable the cultivators to understand
to what quantities of water they ave entitled. The substitution of charges by
volume for the present system of a consolidated wet assessment, such as obtains
in Madras, would involvo such a chiange in the whole system of land revenue
sssessment that we cannot recommend it, at any rate on oxisting works, We
doubs also whether a system of volumetric charges would cver be suitable for
8ind, where the supplics to the canals are subject to great Suctustions, =
‘ 950, General conclusion—Our general conclusion on this question is, that
the module system of eharging by volume cannot, in spite of all its advantages,
be safely introduced in India, until a system of distribution by moidules of the
type which it may be proposed to use has been in force for a ume sufficiently .
- long to enable the people to understand what is proposed ; and that even then thoe
change fu the system of assessment should not be forced, but be introduced
gradually z¢ the people learn to appreciate its advantages. It is, however, an
end to be almed at; and irrigation officers should be encouraged to design and
-experiment on modules which will e suited to the conditions to be met with in
pructice, until the work of distribution can be carried Sut with all the regularity

~and cerfainty which is essential to the success of any scheme ‘of ’cixm?gipg by

volame,
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' 200, We recomimend that strennous and coniinious efforts he made to
- perfect the system of distribution, by the vee of moduleés and other means,  We
“pelieve thai this will be followed by an immediate increase in the efficiency and
protective value of the canals, and will prepare the way for the gradual introdue-
“ tion . of : the desired . eonsummation—a system of assessment by yvolume, But,
. although this end is one to be kept steadily in view, ifs attainment is not a matter
“of urgency as long as eanal administration is conducted on the lines” which will
ultimately lead to if. . Although we fully appreciate all the advantages which
» may be elainsed for & volumetric system of assessment, we consider that the
- abjections to the system of assessment by area are not so serious as to eall for
" immediate removal. The' wilful or preventable waste of water in private
 water-courses, whinh isoften attributed to this system, ocours éhiﬁﬁ:? when there
* s a slack demand and ample supply, or when the water that is wasted could not
Jbe utilized for extending irrigation in the adjacent area. The incentive to econo-
bnize water on such ocoasions will not be much ereater under a volumetrie
- gyster 3 Tory, aw we have shown, no system is practicable which would involve &
.reduction "of charges when water, supplied to the extent contemplated in the

agreement, is not vtilized.  In times of intense demand and insuflicient supply,

which afford the supreme test of the efficiency of an irrigation work, the culti-
vators may, even under the present system, be rclied or to spare no effort to
make the water go as far as possible.  Af such times the increased efficieney of
the canal will depend more on the eertainty and regularity of the distribufion,
which the more extensive nse of modules will induee; than on the additional
incentive to ceonomy on the part of the eultivator, which may be afforded by a
change in the method of assessmont. Tt wonld, no doubt, be a sreat advantaee,
both to Gevernment and to the cultivators, if the latter could be induced to take
over their supplics at the outlets, to arvange all details of internal distribution
~ between fhemsclves, and to relieve the canal administration of all further respons
sibilities and of the great expense of recording the details of the irrigation, and
of making the final measurements and assessments.  As long, - however, as the
Indian peasant i3 what e is, there is something to be said for a system which, in

necordance with all ancient custora, makes the charge for water advantages

~dependent, not on the quantity of water to which he may have been entitled,

but on the benefits which have actnally acerued to him, and on hiy eapacity for
paying for them, as mepsured by the arvea and quality of the erops which he has
irrigated and matured.! We deprecate any change in this systom, until the way
has been prepared for it by a patient study of 21l the conditions on which suceess
~will depend, We think that the change should be contemplated, that the
present system should not be regarded as final and beyond improvement ; but

we reeommend that disistbution by module should come first,  Then, after a-

long interval, assessment by module may follow.

201. Mr. Fisvesvareys’s block system.~—Sinee the preceding paragraphs
were written, we have received from the Government of Bombay an able and
interesting paper by Mr. Visvesvaraya, Txecutive Engineer, Poons Irrigation
Distriet, in which he has worked out all the details of the long-lease block
system to which we had alveady referved with approval in our Bombay Chapter
(I, 167). - The scheme proposed appears to us very complete and well consi-
dered, and although it has not yet been examined by the Government of
Bombay, we think that the general principle is sound; and that, if some such
system as that advocated can be introduced on the ifrrigation works of the
Deccan, if will render thern much more useful to the people and much more
remunerative to Government. We hope therefore that it may be possible to
give the systern proposed by Mr. Vigvesvaraya an carly and thorough trial,
We refer to it here, however, asaffording an exccllent illustration of the views
which we bave set forth above. Mr. Visvesvaraya proposes to give long leases
to the occupiers of defined blocks in each village, at & cortain averace or all-
round water-rate for every acre included in the block, the area to be put under
cane or perennial crops being limited to one-third of the area of the hlpek. So
far the system is identical with the block system which we have found in force
on the Orissa and Sone Canals in Bengal; but there is this difference that

it is proposed ta measure and regulate the supply passed into each block by

Panrr 1
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{¥o uso of a simple module,  Alibough the contract will be for the irrigation

of a cortain ated, and fthe charge will be in the form of a water-rate on the
arca of thae block, the supply to be passed to each block will be earefully regu.

. PP S IR I ik ? . .
Iated by module; and in this way o definite and essily  understeod standard -

will be satup, of r}mq nantity of water to which the occupiers of moh bloek
arve entitled in consideration of the churges levied. It is in ‘effect Yha  very

Rt 330t Y AT T 3 e - - - 3 3
system of * distribuiion by module ¥ which we “have indepeadently recom-

mended in this chapler; and if 1t can be sucessfully sstablished, we have no

Yiaf writhi . LYy RN TEERATSAT e
doubt that within & rcasonable thne the system of assessment by volwme wills
f}ouow.' !r;w_ Tbmmdanes of the blocks may then be estended or remaved § and
SR80 pedn A4 A ot soecerdi . ' - ; 1 s 3 - Y e
the people will pay, not acccrding to the areas of their. hloeks, but acderding to

the quantities of water, which will form the basis of future gonirnets,

>

introduee & system of charging by volume combined with long term leases than'
~the works in the Bombay Decean. The eost of storago is so great, and tha
demand for water is so fitfol and sneertain, that it is only by some ;n:wh'éysté;ﬁ
28 this that hoth the productive and protective capasities "of ke works pan be
developed to the wimost. We may add that there are no works on which . the
prospeets of sue establishing the block svstem are more tv:rm{{;'%gz*iﬂwj

The system closcly resernbles that of the bandheras in Nasik and Khandesh
which has been evolved by the people themselves, and i well understond
throughout the Deccan ; the eultivators on the Deecan works have atl*-x@“'w;mlrmtr
secustomed o vely on the eanal offieinls to -make arrangements for the distrie
bution of water for their erops.  What is now aimed at i & permanent or long
teym scheme of Qigted instend of o ternnoyary or seasonsl one : and &mmﬂ?g
- ) " T

there roust he d o
'y the di f the hearly eooperation
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292, There are no irrigation works on -which it is of greater importance to

“within a reasonal

%

' CmapTer X.—ESTABLISUMENTS.

203, Necessity for increase in  engineering  sloff—In every provines

‘which we have visited, wherever we have taken evidence, sud made ov received

any proposals for the extension of works, we have been uniformly met with the
complaint of the lack of engineer-officers. We have reason to think that this
complaint is well. founded. It has been pointed out 0 us that the seale which
has been sanctioned for sack provines is insufficient for present requirements;
that the sctual working strength is generally much below thatb scale s and that

matters ave gotling worse every year, as, owing to irregular aud insulficient re-

cruitment in the past, the rumber of annuval vacaneies execeeds the nuraher of

pew recruits, We have been told not only that the size of divisional chargos i

R

much larger than formerly, hut also that the Es ecutive Engineers are assisted
by a less efficient staff; sub-divisions which wsed to be held by engineers of
Fnelish education heing now in charge of subovdinates or of enginoers tempo-
rarily employed, | ‘ . |

204 T eney of thestrength of the Public Wonls Dipariraent foe the
current dukics 4 it has fo discharpe, and the adequoey «of the present
reeruiting armogem o sdmivdstrative questions with whieh we have v

immediat
clasely.,  We cannot, howoev

coneern ; and we have not therefore considered these complainly very
r, but recogaize that the successfal proscoution of
the programme of new ircigation works whick it has been our duty to propose,
will largely depend on the maintenanes of the persnunci of the Public Works
Depastiment at an sdeguate oy ngth; ond that, i even only a portion of tha
programme moets with the approval of Covernment, it cannot he completed
o time anless the staff of engineers bo largely incveased 3 and
a permanent incrcase will be roquired Yor purposes of investigation dod con-
struition, and also of subscanent mabntenanes and mang wvement,  We nerd nob
dwell on the fatally wrong poliey of spending large sums on new works and
wrodeing the small cxpenditare necessary for their propoer design, supervision,
and monagement. :

. 4 : . 3

u t 5 " F - ' - -
005, In ihe ihree northern Local Governments, and it Muadras, theva iz a

Eo LI ] v SO ¢ 2 sF e et b4 A P
special Chief | cor for Terieatinn, who is ea-gffein o Seevelary fo the Gov-

cropent, apd who is responsible for the departnental administration of frriga-
tion works. {u Bombay theve are two Chiet Tngineers, but only one of thera is
Secrctary to Govornment, the other being in reality ouly a Superintending

Engineer on a higher salary, whose duties are confined to a purticular civele.
tve control and 1o examine projects sentin from all paxis of
the Presidency, and .
adviser on ail irrigation guestions. The arangement appears 1o us ta be open
w5 and soon after visiting this Dresidency, we addeossed the
a largely incressed staff of Hxecutive and Assistant Engineers, should be
appointed as goon as possible.  The guestion of extending irigation in this
Ohief Engireer and Seeretary to Government for Irrigativn in phce of a Chief
¥neineer holling an ordinary Superinimnding Eugivecr's chacges and, if car

'Phere i, therefors, in Bobay o special Chief Englncer fop frrigation alone, to
egereise admministrag |

at the samo time, as Secretary to Government, o he its
to yoany oljection '
Governiment of Todi, recommending that a Clief Engincer fop Irrigation, wit.
Presidency &5 of such great importance, and ab the same time beset with so many
difiealtis. that we think it very desipable that there should be a whole-time
reccrnmendations for works ure aceepted, un additional Superintending Ergicer’s
appointmens will have to bo ereated

908, The magaitede and fsportance of the new projects which tave heen
proposed in tho Punjab and in Madras will neoessitase an juerease in the
mamber of Sup@rintending Engineer's churges; and it Js desirabie tnd this

should he made at ones, so that the eomplete and exhaustive investigations

required may he placed fiom the first vader the supervision of yesponsible -

and specially selected offcers. 1I Siate jrvigation works are at length to be

» - : o « 4 . N .

undertaken in the Central Provinces on even s moderate scale, we think that 1t
Part o2
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will be neccssary to appoint a Superintending Engineer for Irrigation under that
adiinistration, who will “supervise the investigation, design, and eonstruction
of these projeets. 'The present Irrigation Circles in the United Proviness are
very large; and if now works are undertaken, and especially if the extension of
irrigation in Bundelkhand is taken up, a- fowth Superintending Engineer’s
“charge must be contemplated.  We have already recommended the. temporary
appointment of a Superintending Engineer for the purpose of preparing schemes:
for the extension of irrigation in the Rajputana States; and if, as Wes hope, a 3
useful progeamme of works can: be formulated which will be acceptable to’.
the States converned, this appointment will probably be made permanent.” It
may oe anticipated also that there will be inereasing demands, not only from
Rajputana, but also from Ceniral India and from the great Native States, for
the services of engineer-officers to design and constiuct new irrigation works:

within their own borders. ‘ | R

297. Itisthus evident that the ereation of new administrmtive appolntments,

and tho demand for trained irvigation oflicers for Native States, will of them-

stlves necessitate a considerable increase in the strength of the enginecr estab-

lishment, But this is not all.  Trrigation projects, and especially those whick ‘

involve the storage of water on a considerable and often colossal scale, require,
as is well known, an extraordinary amount of preliminary investigation and
speeial designing, as compared with an ordinary road or rilway projeet, and
also very eclose supervision in all stages of construction, for all of whieh a lares
stafl of engineers will Le absolutely necessary. The investigation of these
projects cannot be carried on by a number of subordinates under the supérvision
of oflicers who, amid the stress of other daties, have ittle or no tine to .attend
to them and their work.  There is indeed a wide field for the employment of
a3 many competent subordinates as are likely to be available in the country, and

it may be hoped that the supply will increase with the demand. Bui their

Labours must be directed in investigation, and afterwards utilized in desien and

during oonstruction, by highly qualified cngineers, with trained powers of
obwservation, seli-reliant and resourceful, and ready at all times to nndertake
responsibilily and to aet on thelr own initiative. ' S '

B

X 1203, Expervicnee shows that engineers of this class can ravely be obtained

uniess they are admitted to the permancnt strength of the depariment and |
offered an Indian carcer. It may be unceessary at fivst fo oifer temporary

cogagoments to the best men who can be obtained; but it will always. bo .
ditficult to get in this way many moen possessing the required qualifications, and

wo arc conlident that such an cxpedient will be foand in the long run very

ancconomical.  1f Government accept the gonoral policy of an extension of

irrigation works on the lnes which we propose, there s no reason o

apprebond thut any lmmediase expansion of fhe permaneat strensth of the

department will be followed withia a few years by contraction, and the conse-

quent evils of blocked promotion and forced retiverhents. It miust always be -
remembered that irrigation works when completed cannot be lefh to themselves ;-
and that if they are to be kept in a state of etliciency, a large staff of enginecrs

will always bu required for their subsequent maintenance and wansgement,

This is a mattcr which has such an important bearing not only on the future
recruitment and organization of the Puhlic Works Department, but also on  the

sucoossful development of all irrigation works, whether existing now or to be

imnsguctud in the future, that we think it right to consider the subject at somie
ength, Lo ' ; O

209, Different systems of manugement.—Differences in local conditions and
other causes have led to the adoption of three distinet systems for the mainten-
ance and msnagement of irrigation works in India. . In Madras, where
irrigation had ,from time immemorial been practised on a large scale from

-numberless tanks which were managed and repaived by the villagers themselves,

Government intarference in irrigation works was contined to the assessment of

-~ the revenue, and to occasional assistancs from the Public Works Department

in carrying out speciul repairs or improvements of the works. The necessity for
the caginecr’s interference was exceptional. ~ The villagers concerned kept their

i .
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‘tanks in order and the revenue officer decided what lands should bear a higher
assessens on secount of their water advantages.  We soe no other way, to this
-day, of conirolling the numberless small irrigation works of Madras. 1t was
-not unnatursl that, when the canal systems were instituted in the deltas, the
management which was adopted should have followed the same general lines.
1t has, Lowever, heen found necessary on these canals fo entrust the Publie
Works officer with & large share of the management. e has, it s true, no
connection with the work of assessment, or with the internal distribution of the
ssupply which is passed into cach water-course.  Under the Madras systim of
fixing a consolidated wet assessment on all lands entitled to irrigation, this is
less necessary than elsewhere:- Buf the distribution of the supply between the
various branches and distributaries of the canal system is ontirely in the hands
of the capal officer § he fixes the size of the outlets or sludees at the head of
cach village waler-course, regulates the quuatity of water to be passed throngh
“eaph, and decides bow long esch sbould run ; and he eonsiders all applications for
water for lands not previously irrigated, and these are not accepted until be has
certified that a supply is available.  In all other respects, howoever, the adminis-
tration of,the canals 18 in the hunds of the district officers, who make all the
assessments on ereps imvigated on dry Jands, deal with all applications for remise
sion, and ke neccssary alteyations in the revenue assessments when new lauds

arp brought under irrigation, The areas actually hrrigated arc generally

measured and recorded in the village necounts, although they do not form the
aciual basis of assessment. It should be added, however, that the Public Werks
‘officer, even in the great deltas, bas many othor matters to attend to besides the
management of the canals. Public buildings and roads ave all under bis charge,
and he serves under two Chief Engineers. | ‘ S

300, In Korthern India Government irvigation works on auny large sealeare

a mwodern institution. The perennial canals carried water to tracts in which
irrigation was hitherto unknown, and it followed, natarally, to eharge for the
water a fixed rate quite distinet from the land rovenue assessment. Just as
naturally it followed to entrust the distribution of the water and the whole work
of assessing the water rate to the engineers, who must in any case be employed
to look after the maintenance of tho eanals. The canal officers form a distinet
branch of the local Public Works Department, which is under the control of
the Chief Engineer and Seeretary to Government for Irrigation; and they arce
cmployed exclusively on the construetion, snagement, and development of the
canals. The present practice was strongly advocated as long ago as 1867 Ly
Colonal (now General; Bir R. Btrachey. R.E., and has been adopted generally on
all large irrigation works in the Punjab, in the United Provinees, and in Bengal.
It may not have been foreseen at the time, but we have no douhbt that the effect of
imposing on the irrigation officer the duty of supervising the assessments and
the internal distribution of the waler-supply bas heen to bring him into
a closer and kindlier fouch with the cultivators, and to give him a more detailed
knowledge of their wants than would bhave been possinle in Northern India

under any other systern of management.

301, The practice followed in the Bombay Presidency is intermediate between
those in Northern Indin and Madyas. In the Nombay Deccan and in Gujerat
the first class irvigation works (on which water rates arve generally levied as in
Nortbern Indin) are managed cntirely by the Fublic Works ofticers ; but the
second class works (on whick there is usually a wetb or consolidated assessment)
are, as regards revenue management, under the control of the Civil officers, the
Public Works officers, however, undertaking all nccessary repairs.  The works
are less numerous and important than those in Madras; but in two districts,
Poona and Khandesh, special irrigation divisions have been formed, the officers
in which devote their time exclusively to the irrigation works in the district,
and have nothing to do with other public works. The importance of specializ-
ing the mavagement of irrigation works is thus rceognized. In Sind the canal
officers are responsible for all. pukdig works in their distriets ; but except in
Karachi the canals are the /pp‘?iﬂt‘ci’}m visy temnder their charge, and they devote
much attention to them. #*'Ilkie ehm‘ge&q’ﬁ; Lontion are in the form of a water
rate on the areu irrigate ?%:Lféachcrop; but ﬂ% re technically land revenue, and
N , \ ‘
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the assessments and remissions arc made by the Civil officers. In this respect

the practice differs from that in Northern India, and the canal officors have
not the advantage of being brought as closely into touch with the irrigators as
would he the case if they wore responsible for fhe work of assessmemt. -

302. We have no desire to propose uniformity in the system of eanal
management, which has w0 doubt adapted itself in each provinee to local con--
ditions and requirements. We regard it of essential importazics, however, that
the distribution of the sapply in all large irrization works should be elosely and”
continuously controlled by expert irrigation officers, who should be required
to keep as strict an acoount of the disposition of every cubic foot of water
entering their canals as they kecp of the cash which they draw from the Gov-,
ernment treasury. 1t is only by so deing that they can loculize a wasteful ex-
penditure, or prevent an unequal or -inoffective distribution of the supply, We
have had evidence that in Madras the canal offisers have never been able, amid

the press of other duties, to devots the time and attention to this subject which

its tmportance demands, and they have not been in the habit of systematically
eauging and reeording the supplics enfering or ufilized in the differont sections
of the canal system. If this be the case, wo thiok that the cstablishmentsshould
be strengthened to the extent necessary to cnsure a more complete and effective
control over the distribution. This is cerfain to result in an increase in the
elficiency and earnings of the works which will far move than make up for the
© slight inerease in the eost of estzblishinent. The eanal officer should also be
regularly apprized of all applieations for remission of revenue on sccount of
Nlooding, or of the insuficiency or bregularity of the supply, in time to give him
an opportunity of fnquiring info the cireumstances and taking the neccssary
- measures to prevent thelr receuyrenes.  The Tuneabhad p«g;;je@t,, and the new
works which we bave recommended in the Bombuay Decesn, will, when campleted,
reiuire, even more than the existing works in the Poons Irrigation Listries, a
specialized or expert management. It is nof. only that r.»:.uzii ien which have
been stored at an cuormots ook will have to be carritil over great distances to
the tracts 1o be protected, but also that the distribution will have to be arranged
to meet o demand of & very wneertain and fuctuating character, which will
bave to be cavefully studied and {ostersd by expert officers who will be free to
devote a great deal of time and wttention to the subjech. A strong esteblishment
v;'i'H always be required for the muintenanee and development of works of this
class. .

o

503, As regards Northern India and Bengal, we eertaluly do not recomimend
any change in the existiog system of management. We fully recognize the im-.
portanee of plaeing the large and important irrigation works in those provinees -
under a separate staft of irrigation officers who should not only as engineers be
capable of designing, constructing, and maintaining the works, but who should
also be trained in revenue management, and devote all their epecrgies 1o the
improvement of the distribution and to the intcrests of the cultivator. We
think ‘im;f the more closely they are connceted with the work of assessment and
remigions, and with the settleinont of all questions eonnected with the infernal
distribution of water within the villages on which a refercnce is nccessary to
c:_s:m,'ti:'xl authority, the more progressive and sympathetic will be the admis
nstration. . . B

504, Itis, we are aware, sometirace contended that the engincer should confine

Lhimsel! to Wis own work, that of construction ; and that the disiribution of water,
the Settlement of disputes smong irrigators, the assessment of water-rates, and the
disposal of cluims for remissions, are not properly an’ engineer’s work at &ll, and
would be better samded out by revenue oflicers and their subordivates, whosg
training fits thera for such guestions of administration. 'We do not dispute that
an olficer who has been ghle to poss into the Tndian Civil Service, will he able to
master the knowledge necessary to direet the distribution of canal whter, But,
in the first pluce, his ordinary duties as a district officer leave him litile time for
such work, which must in practice be delegated to his subordinates ; in the
second, an officer who may have heca able to devote histime and attention fo the
subject is very likely to Yo moved to another distriet where there are no camals,
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and to be suceeeded by another who cannot interest himself in the matter ; and in
the third, the services of the engineer cannot be dispensed with altogether, for
he will still he required to inspect frequently all channels, and to attend o the

maintenance of the works. .

©305. If therefore a choice must be made between calling on the district ofiicers
to acquire the speeial knowledge required for the effective management of a large
canal, or requiring the canal officers fo learn the duties of a revenuc oilicer

oo the extent that may be necessary for the purposes of canal administration,

we should be disposed on theso grounds alone, and for the sake of sccuring cou-
tinuity in canal management, to profer the latter alternative. But thers is
another resson to which we altach even greater importance. The sueccessful
manager of a large canal division, the ideel irrigation officer, should be some-
thing morve than either engineer or revenue officer. He is constanily” inspeete
ing every part of the system, Jooking after both his public works subordinates
on the canal works and banks, and his revenue establishment in the fields and

villages, and hearing all the petitions and complaints of the eultivators. Being

thus in daily touch with the canal staff and the cultivators, he is always on
the alert to propose improvements in the distribution of water and in all
matters of management ; his main coneern being to get the most he ean out of the
available supply; not only by localizing waste from Government channels
or village water-courses, but also by constant adaptation of the distribution fo the
requirements of the moment or of the loeality. 1t may well be doubied

- whether any of the improvements in distribution which have been made in the

- the canal service, and anxious to leave it. The consaguence of which must be

Northeru India canals, would have heen proposed if' the canal officers had heen
responsible only. for the maintenance of the works. Undera dual control it would

¥

have been no one’s business to initiate them.

808, Importance of providing en adequate permanent stofl—We trust
therefore that the great importance of providing an adequate stalf of engincers
for the maintenance and management of the larger jrrigation works may be
steadily borne in mind whenever the revision of the establishment scale is under
consideration ; and that it may not be supposed that temporary establishments
only are required, which can be discharged or reduced as works are brought to
completion,.  Canal managemoent is a special subjeot, and is as important a part
of tho duties of the Public Works Department as canal construction; and, we
may add, suceess in the design and construction of new works depends to s
oreat extent on the experience gained in the management of those which have
been completed. '

307, Service on canals unpopular~~We think it our duly to eall aitention
o what has been dwclt on by the two members of car Commission who formerly
served in the Irrigation branch, They state that when they joined it many

vears azo it was the most popular branch of the Public Works Department

in Northern India, and consequently commmanded the serviecs of the most com-
petent engineers. Now this is all changed. Ingincers are reluctant to enter

to lower the standard of canal engineers. It would be a misfortune if this
hranch should become permanently and generally unpopular, It is casier to
point out the danger than 1o suggest the means of preventing it, bt it may he
suificient to grant local allowances on a liberal seale to the incumbents of charges
which involve much Isolation or discomnfort. Some system of this kind has
already been introduced in 8ind and in the Punjab.



Cagerer XL=HYDRAULIC AND AGRICULTORAL EXPERIMENTS.

308.. Necessity for systematic experiments,~In the course of our investi-
gations we have been struck with the small amount” of . attention. which
appears to have been given by the Departments of Agriculture and Public
Works to. matters connected with the applicatign of water to cultivated erops.

At present most of the information which ean be had on these points has fo he

taken from papers published by ithe Agriculturs] Boreaun in Awmerica. It is
true that on the larger eanals in Northern India carcful and reliable records are
maintained of the quantities of water passed inta each main distributary, and
these are eompared with the reas actually irrigated. Bui such observations:
relate to & large area—that irrigated from the whole distributary-—in which
many diffevent kinds of “erops. may be growing simultaneously ; and to a
peviod ol time which, at ifs shortest, s the period occupied by a single watere
ing, although the periods of different walerings may also often overlap in such a
large arca. More detailed, but isolated, observations have no doubi been ocea-
sionally taken for some specific purpose, or on the initiaiion of some zealous
individual officers ; but they have not been taken systematically or continuously ;
vor have any great number of observations been scientifieally collected in such
a way as to render them of much permanent value. The canal officer. also
has neither the time nor the opportunity, even when he has the training or the
inclination, for much specialized observation of this kind, .

309. Now that the Government of India has engaged the sexvices of an

expert Director-Ganeral of Agricalture, and that several provinees have experts

as Deputy Divectors under the head of the provineial Agricwdtural Dopartment,

we consider 1 extremely desimble that expert inguiry shonld be directed to
these mnportant matters, witich ave so intimatoely connected with the develop-
ment of irvigation. ‘ ) L

310, In the frst place, a full reenrd should be kept of the quantities of

water, of the numbor and infervals of waterings, and of the methods and
expense of the various processes employed or required in the rvigation of all
classes of erops for which water is taken on Government favms. By the study
of this Wformation alone muclivaluahle knowled '
ing the most effective and ecencmical mode of i
‘But more than this is req
carvied on conlinuously

stributing and applying water,
vred, - Systematie experiments should he made, snd

BRI "

tion of water to the land..

4

811, Diefribufion of waler.—Tn ilhistration of vur wenuing we may wen-

I3

wtion of certain cvops, merd partionlarly of rice and sugars
~cane, thove ave many indications that the methods ordinarily adepted for distei-
buting water may beeveocdingly wasteful, Thus, jo the ghapter on Bombay, we
have veferved with appeovul to exper
water reguired for case when it is supplied abshort and régaiar intervals, instond
of, as ol present, by heavy nings at long and drrogular intervals, The cone
clustore at present suggestad iy that, wed 7

~nob puperior, crops esn be grewrg and if this faet be incontestably established, if
may be possible ta exerelse a large and valuahle cconomy in fhe water suppliag
to existing aress and to set it free for other land urgently in need of it Baperie

fion that in the oy

ments Lke thess will be of great value to irrigation officers in framivg and
correcting their schemes for the permanent distribution of canal wator, -~

212 Aguin, the demand on. the supplies passed down the Sone Canals in

Boengal depends catirdly upon the reguirements af a tritieal period in the antumn,
known as the kuthia.  The period is ut present estimated at about a fortnight.
The quantities of water required from the canal depend on the rainfall during
or shortly preceding this poriod.  And when the fall is sericusly deficient, as in
the yesr 1389-1200, the water passing down the ecanal is found to he barely

ze will be obtainable regard- .

2 a series of years, with the object of solving ihe !
numerous probiems whish avise in connection with the distribution and applies-

uents 48 to the cpmparative quantity of -

¢ the former method, st lonst egdal, i
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sufficient for 200,000 acres of rice land.  But the canal is eapable of discharging
for a much longer period tho guantity of water required for the sutumn flushing,
and it i not unlikely that the fushings taken during the period, as now limited,
are heavier than necessary.  An investigation as to the exact quuantition of
water required af this time, and the possibility of lengthening the period of distri-
butiom, might result in demonstrating that the volume of water requized for
each scre is less than is generally supposed ; or that the perieds during which
- water is given raay be made shorter ; or that the eritical period, durisg which
it must be given in order to save the crop, is longoer than is now assumed. The
conclusive establishient of any one of these propositions will render possible the
~extension of irrigation in this tract by many thousand acres, to the great
advantage alike of the revenues of the canal, and of the people who are nrgent
n thelr demand for the water. : : :

313. Bimilarly, on the Cauvery system in Madras, heavy flushings are
taken by those cultivators who can get the first pull at the canul water, to the
detriment of their neighbours lower down. It is worth inquiring whether they
would suffer by some curtailment, and a safe conclusion ean only be reached by
careful experiment. Again, on the Periyar Canal there is the question of the
possibility of successfully raising two erops within the pine months during which
an anoual supply is now available. ‘This. might well be made the subject of
special experiment. ' '

8140 The scepage of water in long water-courses is another question which
could be studied by the Agricultural Department with groat advantage. Every
drop of water taken on the Government farms ar cx,perfimem:al plots, ought to
be carefully measured and accounted for; and the guantities of water required
for the efficiont irrigation of a given erop, when condueted from a given point
by means of unpuddled or puddled channels, showdd be accurately messured and
contrasted. ‘

310. Introduction of new crops—As an example of an experimont to test
the adaptability of irrigation to eonditions which at first seem unpromising, we
may meption our smggestion that rice should be cultivated experimentaliy by
the Agricultural Department in various soils, including the mar, or black
cotton soil, under the Betwa Canal.  This experiment will serve the double
purpose of demonstrating whether for rice cultivation the water could be pro-
fitably utilized for the irrigation of soil which is at present regarded as refractory,
and whether any use can be made of the large volumes of unstored water which
can be passed down the canal during the kharif seazon ; or whether the useful-
ness of the canal must be almost whelly measured, as at present, by the supplies
which it can give in the dry or rabi season, and for which dependence must be
placed wholly on storage.

316. Applivation of water to the sgil~Under this head would fall experis

ments in the modes of luading the water over the fields, and of preparing the
land fo receiveit. On this subject some ideas wero placed before us by
Mr. Kashirwo Jadhava, an officer of tha Baroda State, who has heen experiment.
ing on a system of furrow-irrigation for the wateving of crops in hlack soil.
1his is o dotibt'a question of considerable importance on which experiments on
imilar lines may be made with advantage.

317. Tor ascertaining the minimum quantities of water with which any
erop can be successfully irvigated, as well as for the detormination of the corms»
parative cost of lift and low irrigation, crops should be freely cultivated on the
experimental farms by means of well-irrigation, and a carcful record kept of all
details- with reference to the quantities of water used, the time in which it
was delivered, the number and frequency of waterings for the different crops,
the kind and quantity of manure, the various crops which can be raised with
the hest chiances of profit, and so forth.

318. Application' of water ta certain crops.~ Lastly, experiments should
be made as to the valne of irrigation for crops whicg are ustually grown
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without its aid, as for instance cotton. In the case of this crop some extended

inquiry might be made with advantage into the question whether the quality
and yield of existing varieties could not be improved; or whether exotic
varicties, such as Egyptian cotton, or hybrids between exotic and indigenous
varictics, could not be profitably grown by means of irrigation.  The experi-
ments in hybridization of cotton, which are now being couducted on the Surat
farm under the direction of M Mollison and the Provineinl Department of
Agriculture; will serve as a start for some of these investigations ; and promising

ground for them can probably be found in parts of the Punjab aad United Pro-,

vinees where the arcas under irrigated cotton are inoreasing, ' -

310. Discovery of « rusl-proof whee! ~Inguirics, .which have already
made seme progress, with the object of discovering a variety of wheat which,
though irrigated, will be proof against rust, should be prosecuted with unremit-
Ung energy. ‘ SR L
»

B820. Irrigation and rainfull.—Lastly, on sll experiental irvigation plots,

the quantities of water taken for various crops, both in years of abundant and of
short raiufull, and the effect of irvigation on the yield of the crops, in the
different classes of years, should be carefuily recorded.

s2L. Dlan of operations.—All classes of experiment should be continuous
and maintained for a series of years, Mo make them clfective it will he neses-
sary that the plans of experiment should De diawn up in consultation by the
experts of the Agricultural and Public Works Departients, It will also prob-
ably be advisable to follow the example recontly set in the Cenfral Provinces,
and provide a considerable number of farms cr experimental plots in different
parts of each provinee; and particularly on the lands irrigated from the Inrger
Government works, in the management of which the questions to be investigated
will principally avise, Thess farms or plots ought to be worked Ly the Agricul-
tural Department.  Tn addition, endeavours may also be made o tnduee intelli-
gent landowners and eultivators to work some of their Jands upon lines leid down
for them by the experts. The results so obtained will in some instances
prove valuable, both i themselves and as chesks upon the results oblained o
the Government furms and blots.  Buf, for some time to come, the chisf reliance
will have to bé placed on resulis obtained from the experiments conducted by
Lrovernment agenocy., ’ ‘

322, Iu econclosion, we desire t3 express the emphatic opinion that if

o experimental research of the kind which we proposs is to be of real use, it must
he under the supervision, in every ease, of a trained expert provioeinl officer

under the general guidance of the Diroetor-Geners] of Agriculture. The officer
m guestlon must have the assistance also of thorsughly well-trained, skiiful, and
trustworthy subordinates, Sucl subordinates are not always easy to obiain ;

and until they are found, it will be desirable to restrict the experiments to select

localities, aud to extend them gradually as men hecome availuble.,

323, The execution of an ellective scheme of experiment will require a not
inconsiderablo outlay, and some time must elapse befors full vesalts are reapod
. ) . e - ] ] 44 b . -
frem the proposed juquiries. But we enfertain no doubt that in the end the
outlay will be more than recouped by extensions of irrigation, cconomy in the
use of water, and a general improvement'in the irrigation revenue,

.
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(maptER STL—FPAMINE RELIEF WORKS AND PROGRAMMES,

Seortony T~~WORKR CARRIED OUT DURING THE RECENT
et o FAMINE. ;

324. T.EZ:&“:}.“M:"JE(HNW‘:{? on various classes of works.—The following fable gives
an approximate ides of the distribution of the expenditure, exclusive ”f SZ’}}(';‘T.I‘,.E&.I
establishment charges, inenrred on velief works in those provinees of British
Tndia in which famine lahour was emploved on any consideahle scale during
the famine of 1809.31800, The figures are not compiete, as they do not

include expenditore Ineurred subsequently to that for which we bave obtained
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the details ; and we are unable to vouch for the correctness of the elaswifieation
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895, Roads and coliection qusa;’n!.:—-—}ft ijifll he 5600 'i;,,h_:yt,. excaeptg in the
Punjab and Gujerat, avery ligh proportion of the total expa's:-n.dltm?e was 111(:11:@9“(1
on roads aud road-metalling. 'We lear that, gencrally speaking, 'L',i_.u:- ‘umfjity of this
work was riot great, except where'the new toa h_s:mz be.,en_ or ars hkelvy‘ to be oo

ed are likely to he ufilized within

pleted, or whero the stores of metalling provide ) tlized
a reasonable prriod. In Bom}my “@E? 1‘1+‘3¢}d for more rosc w.‘i‘s pmt urgent. ’Pbe
railways ave already faivly provided with feedors, and '[J}e Pistriet Boards have
‘not the furds for the effectiva maintenance of more. .’ihﬁ.}l‘f’} are, ]‘mvfzvm', parts
‘of the eountry, for instance Khandesh, where additional roads are likely to be

- of use. * Bub the relial work done on those which were taken up has not left

them in an efficient econdition.” To make thern of va]ug in the miny season a

ve bridge and evoss-drainage work w’iﬁ 3..5‘:1:.%: to he (i‘n’fmce, for
which probably the Tunds of the -}?stricz‘t Hoawd are insu ficicnt, 'The same
remarks probably apply to the Central Frovinves, where over a erore of rupees
had been spent on this clossof work durving the famine ol 1886-97. Dt in
all provinees the greater part of the eﬁ:pf'l‘_ad‘{ili,l’e 1‘6.‘(30.!.‘(5?;@_'&‘:. ander this lmgd
appears to have beon incurred in th_e (:0114::43(61(?'n of 1*0:&.{1-1_11@; g rzm!;her than in
tho eonstruction of new roads. This expenditure was, it is to be feared, even
less useful than that on the construction of mew roads. In many instances
the traffic did not really require a metalied read. The expense of spreading
the metal is generally more than the District Doards could underta@ge, and the
maintensnee of the road, which particularly in such a country as Gujerat would
be very costly, is far beyond their resonrees, ‘ ‘

.
5 E3Y

L _
826, Baglwoys.—~The total expenditure on- railways amounted to nearly
- 314 lakbs, to which may be added 20 lahhs which we are informed was spent

"]

on railway works in the Fajputana States. " The utility of this wink must

~ depend on the prospect of the railways being completed within a reasonable

time.,  On this.point we have taken no evidence, but the Government of India
Panr 1. : »3
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will be able to form an opinion of the extent to which the work done is likely
to be utilized, and of its actaal value. "When the construction of a railway . has
been actually decided on, relief labour may be very usefully employed on it,
but it is to be feared that railways will never afford employment to..more than

a very small proportion of the numbers requiring relief during severe or wids-

i

spread famine.

327. Fillage tanks.—~The expenditure on village tanks was very larce,
particularly in the Punjab and in Gujerst. We vefer elsewhere (11,74} to the
Punjab works of this elass, which, like the great tank at Broach, or the large
tanks which formed one of the principal forms of relicf work in Bihar in
the famine of, 1834-97, &pipuz-ur to have been underinken more on secount of
their suitabilily ssameans of employing relief labour than in considerstion  of
their actual utility, which is infinitesimally small when compared with the
expendifure incurred on them, The principal value of such works is in conserye

ing a water-supply for cattle, butin the Central Provinces appreciable muse can

be made of them for irrigation purposes. This must be true also of many of
the tanks in Gujerat, for it is always diffioult to draw the line between viilagze
tanks used ouly for drinking purposes and for watering cattle, and those which
have some value asa means of irrigation. We have, however, pointed out

(1I, 139) that a much smaller share of the expenditure in Gujerat appears fo

have been devoted to irrigation tanks than might have been possible.

328, Irrijgation works.—Of the irrigation works actuslly carried out, one
in the Punjab and many in the Central Provinces are likely to prove useful,
The same may be said of sorae of the works in the Ahmadnagar and Sholspur
districts ; but the uiility of those in the former will depend on the early con-
struction of the great storage work on the Fravara river (Maladevi) whish we
have recommended. The majority of the Bumbay irrigation relief works are,
however, tanks without any stovage supply situated in tracts of light and
precavious rainfall; and although in years of ordinary rainfall they cannot fail
to be useful, their uiility as real famine protective works is more doubtful,
even if they are eventually completed. Some are too lurge to make it worth
while to incur the heavy expenditure required for completion ; and even if
another famine oceurs at no distant interval, it is doubted whether any consider-
able proportion of the work will ever be carried out by relief labour, :

329, Ceneral utility of the works,—~On the whole, then, it is impossible to
kay that the utility of the works executed during the recent famine is grept.
The principal reasons for failure to execute useful works are : first, that, in the
ahsence of fully considered and detailed programmes of work, it was impossible
to fix on works, which would be at once useful and properly adapted to the em-

ployment of relief lalour ; and, seeondly, that conditions do not admit of pro-

viding works of utility for more than a limited section of the population.

-

330. Completion of unfinished works.—Our recommendations relating to

the completion or definite abandonment of uneompleted works will be found jn
our Provincial Chapters. These recommendations are confined to works of irri-
gation. We believe that a special veport in pespect of railway works  has
already been submitted to Government, and we did not regard it as within our
provinece to inquire particularly into the merits of other works. We think, how-
ever, that the case of all other uncompletéd famine works, the usefulness of which
depends on their being completed, shonld be carefully examined by the Local
Governments ; and that no delay should be allowed to oceur in the.ccmpletion of

those which can, at moderate expense, be made useful to the couniry, In the.

case ol partially made roads, where the resources of District Boards are sufficient
for the purpose, the Boards should he urged to undertake sheir completion ; and,

where the utility of any read would justify such a course, the Local Government

wight consider the advisability of making some grant-in-gid to the Board.

. 331. A'nd here we think ii vdesimble to i)'r;&erve that, in décidi:ng whé’ﬁher
it is advisable to complete any reverue-earning work which has been begun by
relief labour, the previous gxpenditum on such labour should he left aliogether

[
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out of account, ' For that _e:spgmditqm .m,u‘.s;t vl.)er; regarded as h.f;wing beep inevit-
Qb}e,; apart,ahogether from mmuiemhqns Qi; utility, :md as having }_;c»e}y mcurred
on whatever worl. was deel}md at ihe time to have been most h.I-:el‘g to prove
useful. - Thus, if the total capital cost of any work at '(n'(hn&ry rates be ten lokhbs,
and five lakhs’ worth of work had been (I«"{n@ by relief lahouy, and supposing t_}hgt
it were considered worth whike for protective purposes to complete the work if it
wid 2 per cent. on ifs capital cost, then, roughly speaking, a net veturn of
Rs. 10,000, amounting to 2 per cent. on five l;a,k}m, would justily the Qnmpletﬂl(m.
of the work, Wae do not, by this r«mmnme_f‘srzriaémn, INCAD Lo TUR  eounter to t?xe
prineiple laid down by the Famine Comunission of 1895 in paragraph 411 of its
Repert, where it is said that, in reckoning how far a work pays iis eapital eost,
the full expenditure on the work at ordinary rates should be i:;vsfk{_»n1 into account.
The prineiple here suggested is to serve as the criterion of the desivability of
completing the work, not as a measure of ity remunerativeness,

S8ucrioNy IL—-EXISTING PROGRAMAMES.

232, Quantity and utilily of proposed aorks.—We have e‘xamined the
programmes in every prmrinc;u1 Wh‘xc.h. we haw"v.mltec}. W e-jgenera,f}y find t.h_em
complete as to the provision of sufficient quantities of work for such proportion
of the population as is likely to be affected by severe famine. - The works pro-
vided in existing programmes are, however, frequently of doubtful utility.” In
Bombay and Madras they are practically confined to the construction, improve-
ment, and repair of roads, and the accumulation of road-metal, with a certain
number of dams and tanks of problematical value for irrigation purposes. In
the Punjab and in FBihar the principal works are the large village tanks to
which we have already referred. In the Central Provinces about 40 per cent. of
the proposed works are designed for irrigation, 40 per cent. are railways, less
than 80 per cent. consist of roads and road-metslling, and about 10 per cent. are

- village tanks. The preponderance of irrigation works and the small proportion

of road-works in the programme are satistactory when considered with reference
to the actual distribution of expenditure on relief works in the famines of 1596-

97 and 1899-1900. It is elaimed that most of the works in this programie are

of a usefnl character, but the degree of utility likely 1o be attained roust for the

present be regarded as uncertain, as many of the works have been hurriedly
:u‘ .\"ht _d ' . . ’

BLa00T00.

328. The fact that so many of the works included in the programmes of all
provinees are of questionable or very small utility, is not the fault of thoss who

“have framed ihem.  'There is, in most teacts, a limit to the number of useful

works which can be devised ; and the diffenlties in selecting them are every.
where formidable. In the first place, if is not always easy to determine what
kind of work is likely o prove the most useful in any loc: lity.  For instance,
in deciding on a work of ferigation, the soil, sgrienliural conditions, and the
rainfall of the tract, will have to he carefully considered, with many other face
tors.  In the next place, the selection of works which are not only useful, hut
also well-adapted for the employment and organization of famine labour. is
excoedingly difficult. In mnst places there are few obviously useful large
works wluch, even if they can be pactly executed by famine Iabour, will nat
require for their completion heavy expenditure on skiiled fabour, material
and land compensation.  And it is by no means easy to form a jadgment hefors-
hand as to whether the expenditure on completion will be justified ornot.  Tnthe
case of local works such as metalled roads, however useful they may be, there is
always the doubt whether their subsequent upkeep may not prove too heavy a
burden on the locality. ' ~

834, ITnadequate provision of viilage works. —Another defeot to which we
have fo draw attention is the small provision for village works in the pro-
grommes of all provinces excopt Bengal and the United Provinees, and the nat ure
of the works proposed both in those provinees and elsewhere. We ayo somewhat
surprised at the small aumher of village works in the programmes of the Contral

 Provinees; and, io partienlar, at the omissign of field emhankments, some
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of which were made with considerable success during the last famine.  But bere,
as elsewhere, the programme of village works other than those 10 be constructed
by the agency of the Public Works Depsitiaent, is very scanty and incomplete,
=1t may be said that, almost without exceptioRi, the only kiod of village work pro-
posed is the enlargement of the existing village tanks or the construction of a new
tank for watering cattle, ete. Itisnot clear whether it is intended that these works
shall be earried out by departmental or civil ageney ; hut they do not appear to
he works of the kind contemplated in paragraph 12 of the Report of the Pamine
Commission of 1201, the construction of which may be entrusted to local and
gratuitons unofficial ageney. . They have been hrought en the programmes not
so much on account of theiv intringic merit as works for promoting the well-
heing of the village commuuity or affording it any veal protection in seasons of
drought, as because they are works on which village labour can be conveniently
employed. We do not say that all these works are of no utility. In some cases
they may be well worth constructing ; but we fear that most of them have been
ingluded in the programmes more for the sake of completing thern by entering
as many centres of employment as possible, thom oh account of the iotrinsic
utility of the works themselves, :

Srcrion TII—PREPARATION OF PROGRAMMES,’

835, Relative importance of public and villege works—We have now to
dizcnss the mode in which programmes should  be preparved, revised, and main-
tained ” with the object of *“ensuring the application of relief labouy, as far ag
possible, to works which have a real protective value,” and of indicating how, in
every province, the “arrangements for meeting famine, and for the employe
ment of local lsbour, may be in so advanced a state that operations may com-
menee as part of a continuons programme, without the disstpation of foree or
the delays resulting from hastily prepared and often imperfect schemes,”  The
FPamine Commission of 1901 referred by anticipation to the duty which these
instructions have imposed on us, when they remarked that they were not required
by their instructions to consider in all its aspeets the important guestion of the
place to be assigned to publis and village works, vespectively, in the schome of
famine relief, inasmuch as the wtility of the works construeted duving the recont
famine had been resexved for separate inguiry. ’ o ‘

336, In dealing with this question we must refer at the outset to two con-
sideraiions, each of which affects the proposals to be mede for the preparation
snd maintenance of programmes of relief works.  The fret of {hese is the fact
that we have already recomumended a very exiensive pragramme of protective
irrigation works, fo be constructed ss rapidly as may be practicable in mwany of
the tracts that are most liable to famine ; and also expendifure on a considerable
soale in all exposed districts, to be incnrred in encouraging and stimulating the
constroetion o}ff private irvigation works. The secand consideration is the fact
that the Famine Commission of 1801 have somewhat strenuously advecated thai
grester reliance be placed in foture on village works a8 2" means of sunploving
relief labour than has been the practice in recent famines.. We have no hesita-
tion in endorsing generally the vemarks on this subjeet which are contained in
paragraphs 54 to 60 of their Report; but we observe that, although the Commise
sion were in favour of employing relief labour more extensively than formerly
on village works, they realized as cleavly as the Comamission of 1895 that reliance
could not be placed solely on village works, They remanked — ' ‘

But, while i favour of villags works sa the backbone of the reliel system in a districk
where a sutlicient number of them can be found, we are not sure that there ate mauy such
districts ; und we coneider that, even in such disiricts, it will alwsys be necessary to bave some
snituble large public works in addition, uot only as an alternative, but also as a safeguard,

iy

337. Wq fully recognize the great value of village works as a mieans of
alfording employment for relief labourers of certain classes or in certain eircum-
stances ; but we mwust at the same time emphatically express the convietion which
was sbared by the Commissions of 1898 and 1901 that in any severe, extensive,
¢or long continued {amine, reliance cannot be placed on village werks slone ; and
that in most districts public works must really foria the hackhoune of relie!

L

uperationy - 1§ ¥ unvecessary, however, to eonsider the relative merits of the two |
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sstems, for she claims of t'.»:.nfj,'_; to aa.’u,_xpﬁun are not a!lf&gémjstlé'()f exc;h.m?f
There is reomn for boih, and ihe one is a weeful and necessury supploment o the

wther, The only renl questiun for eonsideration is the proportion wlich- one
aav most soaveniently bear fo the ofher, - This must be regulatcd according

to cireumstanees ; bus the ruling circumstanses upen whiech, ag pointed outly tho
Commission of 1901, the final decision will largeis depend. are {lie niility or

Ly

“othareise o). the public werks, and the safficiency or therwise of programmes for

village works in particular districts.”” - Wo wowid add, Lowever, in respect of
village works, that regar s!_.m'uu__l :bp paid not m;i;;_ to the x{vmhcrs entered in @he
programimes, buf slso to their utility, and espeeially to their salue for protective
purpeses. Our view is that for bhoth elasses of works there should be definite
standards by which to appraise their utility, and that future programmes of
veliof works should be prepared with reference to these standards.
Tt hd . s - ' .

‘ 338, Lmploywent of relief lobour i p?--opo.s-cd rriguation works—As
regards public works, the most obviously usetul are those which have heen
formaliv sanetioned, and ure in sotual progress at the time that faxaime 18
declared ; provided, of course, that they ave locaied salficiently near to the dis-
tressed aroa and offer work of a kind which can be caried ont by famine Libour.
‘Those conditious are most likely to be fulfillel on the lurge profective works,
the vonstruesion of which has been yeconmwended in Chapter TV of this report.
1f ihat prograrone is sceepted and worked upo, it-may fairly be boped that ia
the event of a reeurrenpce cf famine within the moext fifteen or twenty years,
thers, will be a nwnber of works in actasl progres in mauny dilferent districts
which will be vapable of affording employment to all the labourers who can be
atiracted fo them.  The real difficulty, even in seasons of famice, will not be to
provide enowzh work for the-available Jabour, but to tind enongh lahour for the
work to be done. - '

-~

330, We dusire, however, to make 1 important rceoramendstion in regard

o works of this kind, Although 1 ey will aTord sn invalusble meany of
enployment for effective labeur, we deprecaie any attew pt being made to utilize
ihem for the viaployment of awy labour that is not moderately effective. Both

‘the guality and the rate of progress on such works is certain to be impeded if
the work is caried out,uader what are known as famine conditions, and is -

crowded with thvee times as many labourers as can ke usefully employed, from
none of whogt gan more thaii s small fixed task betaken, We think that, even
afier famine is declared, an atiempt showld be made to carry out the work by the
usual departmental wethod, that is by petty contract, for as long as possible;
in the cortainty that it will afford atiractive employment io large numbess of
the able-boditd lahourers who would otherwise be driven to the ordinary famine
relief works. 1f it i« found that something more than this is necessary in order
to draw to the works all the fairly effective labour that migh? be employed on
them, and for which useful employment in some Yorm must be provided, we
would recorimend that vertain sections of the work be reserved for relief labour
to be drawn from the villages within o certain radius ; and that in these sections
the system of family piece-work, without any maximum limit of task or wage,
should be introduced. e are awarc that the system of picce-work, wiithout

any maximom Jimit to task cr wage, although noliced with gnarded approval -

by the Famine Comuission of 1898 (side yaragraphs 212 and 4617 of their
Report), finds wo place in the * New Code’ system advocated in pamgraph 80
of the Report of the Commission of 1201, in which o maximum limit to daily
carnings is conteruplated.  But the objection to an urnlimited wage Las little
force in the cnse of rovenue-carning and protective works of this class, which
it is in the publis interest to complete in a thoroughly cflicient monner as
quickly as possible. “Government will pet full value for all the money paid;
and if tho labourers are able to carn more ghan the normal famine maximum

wage, some of the ditference,at uny rute, will zo to the support of dependants

and others who must otherwise be provided for by Government. «The problem,
of tinding suitable village works for those who carnol attend the public works
will be much simplified ; and high wages, if well-carped, will give encouragement,
to the people and, when well-carned, will provent much of the demoralization
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which is almost inevitable on the ordinary famine relief works. On these works
good work and rapid progress will be the main consideration, to . which their
usefulness, as affording a means of eml‘ﬂoyment to distressed labour, will be
subsidiary. These arguments may he held to apply to other public works in
actual progress at the time that famine is imminent; but with less force if they
are not of a protective character, or if the quantity of work which they can
supply is much below the probable demand for employment. ‘ )

840. Works sanctioned on their merits. —Next in order of utility are those -
works for which regular estimates have been sanotioned on their merils by
sompetent authority, for execution as soon as funds may be available, but on which
work has not been actually commenced. In the case of a protective irrigation
work, the sanctioning authority would be the Government of India or the
Secretary of State, as the case muay be. - If the estimate is for a previncial publie
work, the sanctioning authority will be the Local Government. - In both cases
the exeention of the works according to carefully prepared plans and estimates,
will have been decided on, irrespective of the demand for employment for
relief labour ; and it may be assumed that, if the work is begun but not com-

pleted by famine labour, it will eertainly he completed within a reasonable time -

after the closare of the reiief works, We see no reason why piece-work, with
. 7o restriction as to maximum task or wage, should not be adopted also on works
of this kind ; but the case for it here is not so strong as on works actually in pro-
gress at the time famine is declared, It should be left to the Local Govern-
ment or T'amine Commissioner to decide in all these cases whether the New Code
system or unlimited piece-work should be adopted. ’

341, Useful works reserved for fomine~The next class will be public
works for which detailed estimates have been sanctioned by competent autho-
rity, as useful works to be executed in time of famine, and which are likely to
be completed by relief lahour; nr the complation of which, ofherwise than by
relief lubour, will not involve an expenditure that there may be any difficulty
in providing for. Estimates for new roads will fall under this class, it the roads
can be completed during the famnine, or ab a moderate cost after its close, to
such an extent as to be ufilized a8 2 communication. Estimates for eollecting
meatal for use on existing metalled roads, or for any other purpose on which
it can be utilized within a reasonable time, will also be included; but if the
metal is to be collected for laying on an unmetalled road which s never
likely to be metalled, or which -the district could not afford to maintain as s
metalled road, the estimate will not fall under this head. .

B i ¥

342. Useful wvillage works—Tho next head will include all sanctioned
estimates for village works which may be certificd by competent autbority as
having a real agricultural or protective value, such as field ferraces or embank-
ments, the clearance or improvement of- existing irrigation tanks, and the
construction of new tanks whero suitable sites can be found.

343. Order of eligibility~Works in which these conditions ara not ful-
filled will come next; and wo may then place all @ossible kinds of relief work
in the following order of eligibility—an order in which eligibility will depend
not merely on the actual usefulness of the work when completed, but also on the
prospect; of its gver being completed. No relief labonr can be raore useless than
that expended on a work which, however useful, if eventually completed, will
probably remain as a famine folly, incomplete for ever. ‘

(e} Works of the kind referred to in paragraph 338.

o Do. °  do. . . do. 340.
(e) - Do. . do. do. 341,
&)y + Do. do. -~ do, . 342

{¢) Proposed works of class (¢) or (d) for which defailed estimates have
not been sanctioned. o _ R o

(f) Village works of little or no protective value; but on which relief

: lahour may be employed, 3f nccessary, under departmental agency.

{g)  All proposed public works, whether protective or not, which, although

7 not altogether destitute of utility if completed, eannot possibly
' be completed by famine lIabour, or which eannnt he rendered of
“any use withont committing Government to very heavy expendi-
ture’in addition fo whatever may be spent on famine labour.

- . 844 Sunctioned and emergency programmes~The district programmes

* should then consist of two parts! Part A would comprise all works falling

Junder heads (a) to (d) and would be & sanctioned programme; and Part B, com-
prizing all other proposed works, would be an emergency programme. All works
included in Part A would be regularly sanctioned works of utility, which would
certainly be completed either during or soon after the famine.” Part B would

~ comprise unsanctioned works of doubtful utility, or the utility of which depended

on their completion, which would also be doubiful. Relief labour would not
ordinarily be employed on works in Part B as long as employment could bo
atforded on works in Part A ; but works under head () or () in Part B would,
from time to time, be transferred to Part A, as soon as the regular sanction of
competent authority had been obtained for them,

345, Speciol extablizhiment required for preparation of programmes.—There
is another distinction betwoen these two parts of a distriot programme of works to
be constraeted by departmental ageney which will explain our reason for propos-
ing to maintain them separately. ~Part B can be compiled, as at present, without
much difficulty by the ordinary local establishment ; but the compilution of Part
A will often ‘involve heavy expenditure on the maintenance of a special establishe
ment, whose duty it will be to prepare for sanction-as many detailed estimates
as possible of all works falling under heads (&) to (2). Theve can be little douht
that the utility of the work carried out by relief Insbour in recent famines would
have been very mueh greater than it was, if the Iabour had been employed on
works of which the detailed estimates had all been considered and sanctioned
belorehand. The point cn which we wish to insist is that time and money are
reguired for the preparation of an effective prograrame of relief works, such as
we propose for Part A, This, in many cases, eannot be framed withont a speeial
expert agency for the preparation of detailed projects of public works, and for the
selection of sites, preparation of standard designs, and detailed estimates for
village works of the kird yeferred to in paragraph 342. The cost of such an

- agenoy may ssem unnecessarily high when famive is vot fmpending; but we

observe that, during the famine of 1899-1990, no less than 200 lakhs were spent
in the Bombay Presidenoy on relief lahour, and wmoney will not be thrown away’
which is spent on adequate preparations for expenditure on such a scale as this,

J46. In the case of Btate irrigation works, such a special establishment will
be at hand, if our recommendations regarding the coustruction of new works are
accepted ; and we have only to point out here that it will not suflice merely to
keep investigation of such works slightly abead of construction. Thus, supposing
that it is copsidersd advisable that not more than two new projects should be in
actual progress simultaneously in the Bombay Decean, it will not be sutficient to
investigate only one other soheme, so that ils coustruction may be taken up as
ore or oiher of the two works in progress avproschoes @«;nnp?.eﬁizm. This is not
whati we couteraplate.  'We hope indeed that it may be possible to start one or
two large protective works as soon as detailed estimates have heem sanctioned.
But we desire that every possible projoet for the utilization of the rainfall of the
Ghats on the plains of the Deacan should also be investigated, if not sim u]mneuusjiy

~at any rate jn rapid sucecssion ; and that euch should be submnitted, for the provi-

sional or administrative sanction, on its merits, of the autherity competent to
sanetion, without reference fo the date en which it may be proposed, in the
ahsgncts of famine, to commence work. There are mexny advantazes in thus com-"
pleling a8 soon as possible the investization of the whole scheme of proteotion »
but not the least of these is that it will be possible to em ploy reliof labourin zm;;;
part of the tract concemed, with & certainty that the work on which it will’ be
employed will be uliimately completed. Simiarly in the Central Provinces, it
will probakly not he expedient, at any rate for the present, to undertake the
solual.constrociion simuitavesusty of move than five or six of (ho woirks whish |
Part [ ‘ | Q
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we have proposed ; but there are hundreds of such works to he carried out, each

of which will involve a good deal of investigation.  'We should like toses detailed

estimates for all of these (,omplet.ed. as soon a8 possible and submitted for-the
orders of the authority who could, in the ordinary eourse, have power to sanction
them. . That suthority would consider them on their merits and would pass orders,

either rejecting them finally as of doubtful utility or foo costly, or sanctioning .

" them as works to be proceeded with at once, or as soon as funds could be eorive.

’

niently provided, or whenever work was required for the employment of * relief
lahour, In the first case, the work would remain in Part B, or. the smergonoy
programme, under the head (¢) ; in the others, it would be at onee placed in’
Part A, under the head {(g), (), or (), 8s the case might he: - S

347. As regards other public works and village works of the kind referred

to in paragraph 342, the work of preparation may, in some cages, be enfrusted o
the spocial establishment employed in connection with the protective projects,
and in others be carried out by. the ordinary Public Works establishment of
the district, which should, however, be strengthened when necessary for the
purpese.  Yor the village works something more than this may often be required.
The Public Works Department may often be able to make uscful suggestions
8s to sites, etc., but its main duty will be to prepare standard plans, specifications,
end detailed cstimates of cost, for such works as may he proposed or approved hy*-
the Civil officars. 1t may, therefore; sometimes be advisable to appoint specisl
revenue officers, who ecould prospect for works of this elass, and do other work in
connection with the encounragement of private works of agrieultural improve-

nent hy means of Zakavi loans or of the grants-in-aid which we have recom-
d ' . “~

mended clsewhere.

«

3458, Sunetioned programme to be limited to actual requirements.—DBut,

although the work of preparing Part A of the programmes may be costly, it will
be possible to limit its extent. However questionable may be the utility of
some of the works entered in the existing prcgrammes, we have, as alveady stated,
generally found them coraplete as to the provision of sufficient qua:ntitlie&;'(»f work
for the numbers likely to requira employment even in & severe famine. In
some provinees the provision made is actually jn exocess of requirements, eg.,
in Madras wlere 20 per cent. of the population has been 'provided for in every
distriet, and in the United Provinces where provision has been made for 30 per
cent. In some programmes provision has been made for districts of which the
liability to famine is extremely remote. It seems hardly necessary to make detailed
and elaborate provision, or to prepare «t considerable cost such fully “thought- '

out programuies as we prpose, for distriets which have escaped scot-free from

famine during the last forty years; or fora much greater proportion of the
population of other distriets than that for which it has been necessary to provide
employment during the recent sevore famines. It is for this reason that we
propose to divide the programmes into two parts. In all districts, works which
fulfil the required conditions will be entered in Part A, as soon as they have heen
formally sanctioned by competent authority ; and, in all, the greater the number
of such works that can be so included the better. But we propose that mo |
speciul efforts, involving considerable expenditure, should he 1'nzfd§ {o include in
that Part a greater number of works than will be required to provide employ-
ment for such a proportion of the population as is likely, so far as can be judged
by past experience, to come on to the works. "It may be urged that, if this
principle bo followed, there may be some danger of famine overtaking unpre-
pared districiswhich have been regarded as immune, as has actually happened
recently in the case of Gujerat. But for the few districts of that kind which .
remain, .and for possible but remote contingencies in other distriots, pro-
grammes prepared as at present, which correspond with Part B of our pro-.
grammes, should suffice. It is, indeed, exceedingly doubtful whether, at any
moderate cost or with much ultimate utility, thoroughly eficient programmes
could be prepared for anybut what-we may  call frue famine distriets, These
should be first wiken up in order of urgency, and when the wants of that propor-

 tion of their population which is certain to require relief are fully supplied, the.

expediency of taking special measures for perfeoting the programmes of other .

districts can be cousidered. Our point is that establishment, time, and money,.

s P i -
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" are required for the preparation of really effective programmes- of relief works;
.and that it is therefore necessary to diseriminate between requirements which

~ are obvious or immediate, and those which are improbable or remote.

- 849, Programme of villope works—The programmes which we have consi-
dgred arve those of the Public Works Department, for works which will in the

 main be carried but by departmental agency,  1tis possible that, in the aotual

stress of faiine, sonme of the villaze works iucluded in them may more con-

&

venieutly be entrusted to Civil agency, a8 was the case in Bengal and other
provinces in recent famines.  Bug, as we have almady peinted out, they do
net ivelude village works with which the Public Works Departpnent  will

~ eertainly huave no concern, and which ean only be carded out by Cigl or Local

unoificial geency.  We have proposed to include some works of this Rind under
head (@) of future programmes, but they will only be works in regard to which
some advice or assistance from the Public Works officers may be required.  If
the policy of finding employment for relief labourers in the neighbovwhood of theix
homes is to be developed to the utost, there must be provided many small village
works, whether classed as aided or wnaided, in addition fo those which have been
actually entered in the preseunt programmes. We do not {hink it necessary or
converdcent to enter works of this kind, with which the department will bave no
concern, in the departmental programines; hut the importance of maintaining
programmes of some kind for such works should not be overlooked, It may be

- necessary, as we have alveady suggested, to strenzthen temporarily the distriet

staff, nutil an extensive programme of useful village works has been obtained ;
or it may he possible to devise arrangements wnder which such a programme
may be forthcoming on the first warnings of famine. We invite attention to the
subject, but are nnable to suggest the most suitable proeedure, which will prob-
ably depend very much on local conditions. o

850, Sanctioned prograwme to be firsé wtibized.—If our ideal programme
were completed, distressed luborr would be tirst employed, after famine had beon
declared, on works in Part A, falling under the heads (a) to (d).  The order of
utility would be indicated by these letters; although in practice it would be im-
possible to follow it in opening works, as regard would have to be paid to many
other considerations.  But all works entered in this part would be works of utility,
although of a varyitg degiee, and any one might be undertaken with some
coufidence that it would not be left unfinished. If requirements eould not be
met from Part A, works included in Part B would e opened, preference heing
given to those under heads (¢) and (f), works under head (g) being opened only.
as a last resource.  We are inclined to think that works of this kind should
never be opened without the express sanction of the Local Governrent, if their
completion, otherwise than by relief labour, will involve & charge of more than
five lakhs or some other suitable limif,  But if programmes ave prepared as we
propose, and continuons eflovts are made to somplite detailed estimates for pro-
teetive works in the districts most exposed to famine, and to place them on the
list of sanctioned projects, we Liope that it may never he necessary to employ
lalomr on Jarge projects which may never he sanctioned, and the details and cost
of which have not been worked out, ‘

{

831, Uklity the main consideration.—~With programmes systematically
maintained, as proposed, theve should be ligtle difficulty in determining the pro-
portion which village should bear to publiec works.  The principal consideration,
which will jusiify a prepoaderance of the former in any locality, is their superior

utility. . 1o many cases this will be found incontestable. There arve, indecd,

many parts of the country in which the enly work which will give any - measure
of protecticn, is the field embankment, or small village tank which can be wsed
for frvigation. In others, there is nothing better than the repair of tanks, even
by means of silt clearanece, which, although extromely expensive in relation to
the results obtained, is admirably adapied to the cmployment of eelief labour,
and is thoroughly effective as far as it goes.  Where no other form of comypir-
ably wseful work exists, we should not hesitate to recomumend almost exclusive
reiiance upon such village works ss these, There is po reason to suppose that
the difficultics of supervision will prove altogether insurracuntable, and it is
Pari T . ‘ ‘ ' Q2

oy
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mance of useless work,.

353. Lastly, we think that, in considering the pﬁ:‘bﬁspécjj ve ufllity
“work, regard should not be hud solely to publie utility ; auvd that, in j::ar&ference to

works of doubtful or of no public utility, works likely to be useful to propriefors -

or cultivators of land should. be freely undertaken. = Jn many casts means rony
be contrived to obtain, sooncr or later, some return to-the State for the cutlay,
thus underfaken. . But even where this is impossible, it will be better fo do work

which results in improvement and proteclion of the land, then work which has -

little or no beneficial result beyond the provision of & labour test for able-bodied
persons ingneed of relief, | ' ‘ ‘ i :

hetter to- tolerate: some. laxity of supervision, than to aoquiesce in the perfor-

ve ufility of any

~ CEaPTER XIIL—SUMMARY AND CONCLUSION.

" 858, Infroductory—~In the preceding chapters we have endeavoured to

‘deseribe the present state and the extent of irrigation in India, its use and value
‘ih inoreasing the produce of the land and in affording protection against famine,
“the scope that still remains for its future expansion, both by public and private
“works, and the lirsitations to such expansion which are imposed by physical

and financial considerations. We have considered the financial results which

‘hawe been attained on all existing State irvigation works ; and we have estimated

the financial burden which our programme for the construction of new works
may impose upon the State.  In the Provincial Chapters (Part I1) these matters
are again considered in greater detail for eanch of the Provinces and Native
States which were visited by us, and some particulars are given of the character
and utility of the works on which relief labour has been employed during recent
famines, and of those which have been entered in the latest programmes of

famine relicf works. In the remaining chapters we bave discussed, in their rela-

_tion to our main proposals for the extension of public and private irrigation

works, several subsidiary questions, such as the possibility of utilizing artesian
sotirces of supply ; the classification and financing of State irrigation works;
the provision of the additional establishment required for their construction and
subsequent maintenance ; the methods of charging for canal water ; the value of
agricultural experiments in connection with practical irrigation; and the futare
‘preparation and maintenance of programmes of famine relief works. We now
propose to summarize our principal recommendations on these points, and o make
a few additional remarks and suggestions which have been reserved for this
concluding portion of our report. We shall, in the first place, refer to our pro-
posals for works of a eertain magnitude, which, for our purpose, may be roughly
indicated by the condition that the cost is not likely to bo less than 25 lakhs.

Larce Irricatiow Wonks,

854. Punjab.—In the Punjeb we found a complete scheme known as
the Lower Bari Doab, which had been fully worked out and submitted to the
Government of India for sunction. We propesed, with great reluctance, the

_postpenement ¢f this iimportant scheme until an alternative scheme for frrigating
_the same tract by means of a canal from the Chenab, to be cuarried across the

valley of the Ravi, could be further examined.  1f this bold alternative scheme
be feasible, it will be much more expensive tlan that hitherto proposed, but its
protective value will be much greater, and it will probably be o less remunera-
tive. If carried oud, it will be second in importance to no other irrigation work
in the Province, We bhave heard with satisfaction that the reconnaissance,
which has been lately undertaken, indicates that this grand project, which will
involve the diversion of part of the cold-westher supply of the Jhelum river into
the Chenab, and possibly also the conversion of the Wular Lake into a reservoir
for the storage of the head waters of the Jhelum, is regarded as feasible ; although
the probable cost has yet to be estimated. 'We have recomamended that, if the
original scheme be adopted, a supplementary project should be prepared for the
immediate construction of cne or more addiiional weirs across the Sutlej, and
for linking up all the inundation canals on hoth banks, or in British and
Bahawalpur territory, and couneeting them with new main canals to take off
from above the works proposed. If the alternative scheme be adopted, this sup-
piementary project will not be urgently or immediutely nceessary, as there will
be no interference with existing conditions on the Sutlej river; its execution at
some future time should, however, be contemplated, as it is only by these means
that the available supplies of the Butlej cau ever be fully utihzed. A third
large project is the great Sind-Sagar scheme, in respect of which we have re-
commended, as a prelimivary and tentative measure, the construction of a small
canal, with its head at or near Bhakkar, for the irrigation of that porticn of the
Doab which van be commanded by such a work.

855, Sind.—We hava recommended a continuance of the present policy of
extending and developing to the utmost the existing inundation canals in 8ind,
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and we understand that, by this means, the irrignted area may be increased by
at least 400,000 acres.  We are unable to recommend the construction of a por- ~
manent weir across the Indus as long a8 so much ean be done. for the extension
of iryigation by less heroie, and less difficalt and costly measures, But the even-
tual construction of such a work should be conteraplated ; the data requived for
the preparation of the pfoject should be eolleoted ; and in preparing all schomss
for new works the possibility of a weir being constructed st some future time
should be kept in mind, = S e

356. Gujerat.—In Gujerat we have recommended that an aticmpt be
made to find suitable sites for storage works on the Sabarmati, Mali, and Nez-
builda rivers, either in British territory or in the adjocent Native States. If
such sites can ba found, we think that sanals may, with advantage, be eonst ructed
from these rivers for the protection of parts of ‘Ahmedabad and Kaira, and of
such tracts in Native States gs can Do commanded. We also recommend a re-
cousideration of the Tapti project, if it be found that an area of rice cultivation
can be relied on which will be sufficient to render the canal malerately .
remuncrative. ‘ ,

357, Bowbay Deocun.~Ouy principal and most important recofamendations
for large works have been miade for the protection of the Decoan districts in the
Bombay and Madras Presidencics.  Forghe former we propose that the catoh-
went areas of all the vivers which derive their supplies from the unfailing rainfall
of the Western Ghats should be carefully examined, with a view to the con-
struction of as many large storage reservoirs as possible, aud of the works NECORSALY
for carrying the supply into those tracts in which irrigation is most urgently
needed. We have examined and recommended two schemes of this lnd—the
Chankapur and Maladevi projects, the plans and estimates for which had  been
laid betore us. Investigations, which have heen putin hand on cur recomnienda~
tions, are also in progress in connection with proposals fur the construction of
storage works on t{w Gujaird and Ghataprabha vivers, which will feed the
proposed Nira (right bank) and Gokak Canals.  'We hava had an opportunity
of seeing the results of the surveys for the former of these works, on which we
have commented in Part JI, paragraphs 177 and 198, These investigations
should be cortinued vutil every river basin has been exhaustively examined,
and we hope that many other projects may be proposed. The works will be
very costly and unremunerative, but they will give protection to many tracts
which are more urgently in need of it than any vther part of India, :

358, Madras,—Por the Deecan districts of Madras we bave recommonded
thiant immediate steps be taken to improve and extend the Kurnool-Cuddapah
Canall and to make a complete investigation of the Tungabhadra project, which,
if carried out, will hie one of the largest and costliest irrigation works in India, -
The work is hardly likely to prove remunerative, but we lope that @ net-revenue-
may be relied on which will sutfice to justify ifs construction as a valuable
famine protective work, ‘ L K CLaw

359, Other large works which bave been propesed in Madras ave storsge
reservoirs on the Cauvery aud Kistna rivers. It is hoped that it may be pos-
sible to sanction both of these works, or at lenst the former, on their raorits as
works which ave likely to be productive; but both schomes will have a protees
tive value which will justify sanction being aceorded to thera, evea if there are

: dﬁ‘ubm as to their proving fully rumunerative. T

360, Beugul.—We bave proposed that a scbome for a large storage work
and canal on the Kararmussa rviver, to jrrigate the Bhabua Sub«division in the
Shalishad district, be investigated ; and we recommend its constenetion i it can
be antieipated toiyield a return equal to that of the Bone Canals,. We have also
consilered the proposed Bagmati Canal for the irrigation of a large ares in the
Muzaffarpur district ; but do not recommend its prosecution, at wny rate until ”

Ssome experience has been guined on 8 smaller and loss expensive work, such as
the Kamla project in Darbhanga, of the extent to which the cultivators in these

TR
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Norihpm Rihar districts are likely to avail themselves of facilities for irvigation, .

and the amounts whiel they will be willing to pay for them.

e fﬁﬁl.,'l?’:rzii’ed Provinces, ~In regard to the United FProvinees, we have

strongly recommended the ecrstraction of the Ken Canal which will protect the
oreator pfwt of the Banda district in Bundelkhand—a distriet which suffered so

severaly from~famine in 1886-97. We have not been able to recormmend the

great Bardah Canal project, to which mf‘egmw& was Iﬂﬂﬂ:ﬂ in the Reporis of the
Fowine Commiiwions of 1830 and 1858, as tho grester part of t;hs%s":};et conr
manded is not in urgent need of eanal brrigation, to f 111’{'1“-3{&\?16.{;1{1)111f:u." which
both the lanfowners and ﬂm mast ‘mtper*.ufmmﬁd ooal rovenus offieres  ave
strongly opposed ; but we $hink that a smalier w aig! 3 wd ©
the irrigation of portions of Hardel and adjoindng districts, >,‘};1§ff’}“3 p}‘cﬂ,’(;:f: e
irrigation is urgently nceded, 'We have also suggested the poss z';rf_u,i..‘;}: ol iy
ing some-of the Sardah water l'ntf,."vﬂﬂte (3 above Narors, sa as o
portion of the snpply in the Upper Ganges— .

: fon in Bijuor and Foduon, a;‘z::h
the Agra Csnal vid the Hindan river, and part ints
helow Saharanpue—1§ this scheme is feasibie, it w3 1ot
Western Jumna Canal a much larger share of the ather sxﬁz‘f;ply‘ ?" the
river Jumna; and this extra supply will bo of the g t possible valie, as
‘affording » means for the extension m‘fﬂ jrrigation 1n these pertions of -the
wnprotected tracts in the Tissorand Rohtak districts which can be ?:}'r()‘x:'!g;!it1;r1(1.rzr
command, ‘ i .

g
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863, Field for consiruction of small works -~ W have now summarized all
“our recommendations in respect of large frrigation puojects likely to cost mare
than 25 lakhs each. There is, however, a wide ficld for the eonstru ction of
works of a hombler class, the majority of which will probably not eost more
than ten lakhs: each, while some may gost even less than one ldkh.  There is a
great deal to be sald in favoar of such works,  They affard proteetion to wmany
tracts which esannot he hrought within the scopoe of larger and more ambitious
scliemes ; thoy involve muech less financial risk ; and, m most of them, work can
be started for the purpose of employing relief labour, with ROME assurance that
the works are likelv to be completed, as their completion will not enfail very
heavy charges on the State. 3

T

863, Eemunerative works—These smaller works are of two classes @ some
may be recommended as likely to be directly remuvierative apart from their
protective value ; while others may be proposed on their protective werits alone,
Foremost among the former class may be placed all xteusions of existing works,
the cost. of which is chargeuble to the npen capital account. Sueh extensions
are, for ohvions reasons, almost always cortain to be highly remunerstive; and
there has bitherto been little diffienlty in obtaining mouby for their construetion
when they are extonsions of works which have been clossed sy, and Lave actually
fulfilled the ecouditions of, productive irvigation works. In the case of other
works, such as the inundation canals in the Tunjab and $ind, there are at
presont difficulties in ohtaining funds which we should like' to see removed. In
many privioees also, gueh as Madras and the Puanjab, there is roem for the cons

straction of new works, of smaller size than these which-tave generally been ™

sanctiened as productive or protective, the eonstruetion of which has beon
provented by the fact that the cost was chargeable agaiust goueral revenues,

364, Small works in Centrel Provinees and elsewhere.~—There are other

small works which ape never likely to be directly renivnerstive, but which wa
have no hesitaslon in recommending, as we have wecommonded mony major
works, on'the ground that they afford the ouly means of providing protection
against dronghi to tracts that are grently in want of it.  Foremost among thess
we would pliee the works whizh we have proposed n the rice-growing distriots
of the Centrol Provinees. Buat we hope that many works of the same kind may
be possible in other tracts, such as are to be found in Guicrat, Berar, Chota
Nsgpur, and Bundelkband ; and thot the progrommes of famvine relief works

——
» d

crk might be contemyplated fp



‘120
may before long include & great number of these works after sites' have heen
carefully selected, and estimates have been prepared in all necessary detail.
Almost all the works which we have recommended in the Rajputana and
Kathiawar States will probably be small works, costing less than 25 lakhs each,
with varying degrees of productiveness; but it is possible that one or two larger’
works may be proposed. o ot T

*

365, Works for which cnpital accounts are not »kept.w-'].‘he works, whichk
we have hithertobeen considering, ave works of sufficient size and importance to
justify the maintenance of capital and revenue "aceounts, or generally those

which will cost not less than Xs. 50,000.  We have, however, also' advocated a

-more liberal expenditure on the smaller works for which no capital accounts are

-

maintained, but for the upkeep of which Government has undertaken the

responsibility. . - - S e

PrivaTe IreicatioN Works,

368. Great importunce of privaie works.~We have next to eonsider the
scope which exists for -the extension of irrigation by menns of private works,
‘We desire, in the first place, to repeat that this question is undoubtedly of at
least equal importance to that of extension by means of State works,  We have
shown thuit, out of a gross area of 44 million acres annually irrigated in British
India, no less than 254 millions, or 58 per cent., are irrigated by private works.
If we eliminate Sind, where thereis practically no scope for private works, the
proportion becomes 60 per cent. In view of these figures, we cannot avoid the
conclusion that as great an increase may be effected in the area under protection
by assisting and stimulating the development of private works as by constructing
new State works. Notthat we advocate one to the exclusion of the other;  both
are equally necessary and each must be regarded as the complement of the other.
The question of developing private irrigation works is, however, one which
presents many difficulties. Care must be taken that assistance is not given in
such a manner as to discourage all individual effort, by which so much has been
done in the past and much more may be done in the future. We have expressed
our views at some length in Chapters V and VI, and the recommendations
which we have ventured to make may be thus summarized 1~ i »

(1) A development of the present system of fakavi advavces for agricul-
tural improvements, and, among other measures, a lengthening of the time
to be allowed for repayment of the loans, and a reduction in the rate of interest,

(ii) Grants-in-aid, in tracts in which the people have become impoverished
by famine, to those who have the will but not the means to undertake works of
improvement. o

(iii) More definite assurances, where these are necessary, of permanent or
long-term exemption from enhancement of assessment on account of agricultural
improvements. ) , B e : :

(iv) The more extensive employment of relief labour on agricultural works,
even when these will benefit only private individuals who will pay nothing ia -
return for them ; and the systematic inclusion of such works in the programmes

of famine relief works. C : TS ;.

86Y7. Expenditure involved.-~—Proposals (i) and (ii) will entail heavy ex-
penditure, but all or almost all of that incurred under (i) will be ultimately
recoverable, and will involve no actual charge on the State if the rate of interest -
is not fixed unduly low. If the advances and grants-in-aid are judiciously dis--

“tributed, the money will be well spent, and the only limit which we would pro- .

pose to expenditure, is that which this condition imposes.  'We fully recognize
that progressin private improvements, to be healthy, must be gradual, and that
it will be anwise to force the pace; althtugh we think that it might be quickened
if many of the exjsting obstacles were removed, and if greater facilities were"

. offered to those who'sre willing to take advantage of them. . Asto cost, we have: -

- proposed a programme of State irrigation works which, if carried out, will, within "
the next twenty years, effect an increasé of about 63 million acres in the area
annually irrigated and entail, when the works have been completed, ar annual
oharge on the State of 74 lakhs, subject to whatever reduction in the future cost

of famine may. be attributable Yo the works. It is not possible to estimate,
~ with any approach to-accurapy, the additional protection that will he afforded

Co. . s e I Yy
in the same period by extensions of private irrigation works, but pyittically the

- only burden imposed upon the State by these workeivill be that’ dde to the
grants-in-aid for which we have suggosted an' anfual provision of 17 Jakhs.
Even if regard be had only to such ektensions as may be due to these grants, the

‘- net-cost to the State will be mueh smallor, relatively to the area frrigated,
t 18 Zatel

~ than in the case of proteotive State frorks, -

 Awmtesyay Wrirs avp Sussorn Watkr Survey.

368, Aricsian and sub-ariesiqn walers.—The geneval geological conditions
Cof India, and the results atfzined by the utilization of avtesian waters in other

- eountries where the conditions are more favourable, rander it certain that the

gvep whieh can he irrigated from these sowrces mpust always be comyparatively
insignificant, _We have. however. rocommendod that experimental borings
“should be made in any *tract lable to famine,. in which the conditions may
‘appear exceptionally favourable for artesian action, « There is more hope of
Cobtaining. vseful resuits by connceting the ordinapy weils with sub-artesian
sources of supply, from which the water rises ahove the level of the sarround.
ing ground-water, although the hydrostatio pressvs is not sufficient to foree it
to the surface.  We bhave recommended that, in suitable localitios, assistance
should be given to the people in meaking horings for the purpeose of fapping
these supplies, and that the results should he systematically recorded in a
-suheoil water sarvey.” . R ‘ o

2

- 3
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360, Detailed estimales essential for irrigation works—-The actual cost to

the State of the irrigation works, public and private, which we propose, will be
considerably reduced i reliel labour can be employed on them which would
otherwise be employed on works of more doubtful utility, _ An ideal programme

wonjd comprise only works of a profective chpracter, and a few other publie

works which it may be yroposed to carey out, famive or no famine. If our -

proposals for the extentson of public and private irvigation works are generally
aocepied, the detailed estimntes for these works W:{ﬂ form the backbone of the.
programmes of public and village works, It is on this aceount necessary that
‘the preparation of detulied estiroates for pew works should be & long way ahead -
of actual comsirnetion. We hope, irdeed, that many of the works which we

propose may be not only begun, but completed before famine oecurs; and thaf,
instead of providing the means, they may actually provent the necessity for the

o employment of relief labour, Thut, whatever works may from time to time

be yut in band, we vecommend that detailed estimates should be prepared
for all works of the kind recommended, which can be proposed in a distriet;
until all have been submitted, sanetioned, and reserved for execution in
due course or whenever it may be necessary to find employment for relief lahour.
It is true that, in some cpses, this may involve a recasting of a projeet when it is.
~pub in hand some years auiter the original sanction, and also that it entails some
immediate extra expenditure on establishment ; but effective programmes of
 famine works cannot be prepared without cost; and in no other way ean any
scheme for the extension of protective ixrigation works be made to fit in with
an effeciive programme of famine relief works, ‘ ‘
P ‘ :
370, We are pot indeed sanguine enongh to suppose that there will always
be. o hand a suficient nwmber of approved projects for the extension of frrigne
~tion by public or private works, to provide employment for all the labour Ghat
may requive it. There are many distvicts in which this will perbaps never be
the case, but it is unsvoidable only in those in which there is actually no scope
<for sach projeets, -Imallother eases some authority should be ruade responsible
“for seeing that defailed lpmpc;ﬁais for possible irrigation works are worked ont
~ard Frought on to tho distriet programues, ready for vse as occasion arises,
Part I. - »

N
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ADMINISTRATIVE MEisuRes,

371. Ovder of execution of works.—The next question to bie considerad is
the order to be pursued In careying out the State irrigation works which have:
been yecommended, and in encouraging the extension of private works. Tt may, -
at first sight, appear that the rule should bo to commence operations in those
tracts which are mest linble fo severe famine, gradually extending them to other
tracts, as the protection of those firs$ selected hecomes as compiete as may be
possible,  The tracts in which the need is groatest should, no doubt, veceive the
carlicst possible attention, bhut there are many practical econsiderations which

render i inndvisable to eoncentrate all eforis upon them.  In the fivst place, the

progress which can be effectod in one particular tract, or on one porticular work,
1s imited to o great extent by the amount of Jocal lashour availible 3 and, al though
for certain works it may be possible fo import cutside labour on a large seale, it
will generally be inadvisable to do go in tracts very liable to famine. An
cxeessive concentration of energies on one trici mayv alse involve an inconveniont
derangrment of the administrafive machinery, . Grenter progress will, therefore,
be made by maultiplying efforts in widely distant tracts than by concentrating all
eflorts in one particular locality,  Apart from this, thereis always uneerbainty ne

to the provinee or distriet in whicl famine may next appear. It is, on this acepunt

alone, desivable that all effort to prevent famine should he diffused rather than
concentrnted ; and that in all provinees systematic organization and arrangements
should he made at once, not only for the preparation of protective projeets which
may be entarad in the programmes of relief works, but also for their gradual and
orderly excention in accordance with a presevibed plan,  We recomrend, thera.

fove, that operations should he started all alomg the line, and that evory proviace .

be allowed jo gpen its own plan of campaign. A4 the same time it is, of - POUTSe,
expedicny vhat the greatest and earliest activity should be displayed in those
provinees o parts of provinecs in which, acoording to past experienee, there
appears to be the greatest danger of famine, or which are in shost uvgent need of

protection. ‘ ‘ o

372 Co-operation of departments.—~1t has been shown that, Ffor groator
proteciion against famine, yeliance mwust be placed, not only on new' Stats frri-
gation works, but also ou the extension of jrrigation by means of private works.
For the construction of new State works the officors of the FPablic Works

T Department will be vesponsilie ; on the Civil officers will devolve the duty of
and stimulating privaie offort.  Thus the two departments will not

encomraging
only he elosely associated in devising measures of protection and programmes
of relief works, but ench will, even in its own spheve, vequire 1e co-opetation
and advies of the other, It is of great importanes that the vavenue oMeers should
be freely consulted during the earlier stages in the preparation of projects fop
State irvigation works. Even in the case of works which ave esclain to ba
remunceative, many mistakes in the slignment and eonstruction of the disivibus
tary system will be avoided, if full and complete information is given of tho
nature und_ distribution of soils within the area to he commanded. " In the case
of works which are undertaken solely in consideration of their protestive merits,
and which are likely to impose a permanent charge onthe State, something

. ) v, g F ] » . i ; . e
more than this is required io ensure that water will he distributed. to the
best advantage among the villages in which protection is most urgently reguira

by him while at the head of the Agricultural Department. These statistios

are now maintained for every village in all those provincos and pavts of British

terpitory in which the need for extending irrigation is at sll urgont or pressing. -

They carmot fail to bo useful to irrigation officers who ought to be acqguainted

with, and to make full use of, them before designing any extensions of Irriga=
tion. The cost of famine relief in the past, in any particular tract, and the
amounts of remissions and suspeusions of land revenue, are factors that will also
have to be considered in connection with particular schemes for Pprotection.
On the other hand, the Civil officer will offen be glad to receive the co-opera- -
tion of the Trrigation officer in preparing his own schemes for village works and
agricultural improvements, not only in the selection of suitable ﬁit«;s, but in the

5

- We have had the benefit of an interview with Sir Edward Buck, K.C.8.1, who
explained to us the closely detailed system of agricultural statistics instituted =

123
mepafaticm of standard plans and specifications, and of rough estimates of Cost
or quantities of work to be done. : :

373. The exports of the Agricuttural Department will also often be able to
eive verv useful adviee in connedtion with schemes for the extension of irei-
?ﬂa’cion. The Famine Commission of 1901 have drawn attention .to the assist-
;,uce which- this department may render tol the work of protection, and» have
remarked that “the steady application to agricultural problems of expert re-

13

search is the crying necessity of the time.) To the long list of subjects of

inquiry suggested by the Commission, we desire to- add that of the application
of water to cultivated crops, which is of such importance that we bave consi-
dered it separately in Chapter XI. There is no country in® which a wider field
and better opportunities exist for such inquiries than in India; and there is none
in whiclf the results attained ave likely to be of greater practical nportance.

. 874. Central Bourd -recommended,~In Chapter IV we have proposed a
rough forecast of the expenditure which may. be 13}51l11*re§1 in extending the arvea
under protection_of State irrigation works ; and in Chapter VI we have ventured
to give an idea of the expenditure which may, in our opinion, be_ advantageously
incurred for some years to come in the em':oumgement‘an(_l‘ dm*elopm;enti of
private protective works. These two forecasts, taken. together, constitute a
provisional programme of future protective operations. It is put torward
only" as a.basis of discussion. Th&final programme will depend on the general
view taken by the Government of India of our recommerdations, on guestions
of financial expediency, and on the detailed working plans which Local Govera-
ments may hereafter submit for their several - Administrations.  But, whatever
final programme may, after due deliberation, be eventually adopted, we desire
strongly to recommend that some special arrangemens should be xm}-{le to ensure
that it is faithfglly, vigovously, and eontinuously prosecuted.  We cannot but
recognize the danger that any programme, however carefully” devised, juay, in

course of time, bBecome almost a dead letter %ﬂess measumes are taken=to

prevent it, We venture, to suggest that someqCentral Board ‘tr Autlisrity
should be constituted, and - invested with the vetponsibility. of regitlasly
watching and reporting progress updpr all heads of the.»prqgrimnnle, -z):ﬁd of
guarding against any material deviation from the working plens fp each
provinee being made withont the express sanction of the Govérnment of elndia.

i

t

. & S ‘ . . LT . .
Minor deviations in matters of detall might be permitted with the sanetionof?

»
3

. the Board, 'We recognize that elrcumstances may often arise which may

vender it impossible to carry oub any programme in its entivery ; but 1hé con-
stitution of asCentral Board will prevent deviations for which there is not
safficient justification ; and it will f: ate re-adjustments of the programme, so
that when slow progress is unavoid
for by'grpa’uer activity in ancther.

X - : - )
375, Iuspector-Genenal of Trrig

the Government of India s the I
tary fo the government ol Is
Branches of the Public Worl 1
of .the programwe of new SNtate frrigation works will give n great dtel'of pxfra
work to this officer. We think it of groat huportance that he should-enniinue to

3

-General ol Dirigation, who fs also Scers-
Livigation, and Reads and Buildtyggs

4

 that he should be free to spend a considerable portion of the cold weather in vigif~
ing the different provinces, inspeeting works in progress and thg sites of proposed -

new, works, and in eonferring. with local officers; and that, i neeessary,

.

how.~~"The responsible technioal adviser of

ks Department. ~ The adoption, in whole of tn pa®

2 in one provinee, it may be compensated®

examine all projeots whick xuay he submitted to the Government of Tudia®

.

~special arrangements should be made for velieving him of all but the. most

bmportant of his duties as Seovetary at such times, _ -

- 376, Financing of Stete wovks -and loans for private improvement.—In

Chapter VIILI we have put forwsrd certain proposals for the future classification -

and financing of Btate irrization works; and in Chapter VI (paragrsph 2132)
we have made some observations on the financing of loans and grants-in-aid fou
agricultural improvemonts of a protective natuve. The propesals are of a'technical
character, and they caunot be conveniently snmmarized ; but their main ehjcct
. o ° B i . \’\

¥

.
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is to ensure a regular supply of funds for the exeountivn of a programrne of opera.
tions which shall not be hiable to interruption to. raeet budget exigencies, - 1f
this end can be as surely attained in any other way, we do not desive to press the
particular proposals which we have made, and wlach will no doubt be considered
on their merits, Lo D ‘ B ‘

]

- 877, Hevenue and engineer estublishintnts.~Yor the prosecution of the
programme of new State irrigation works/which we have recommended, a largde
and permanent increase in the strength of/the engineer establishment will he
necessary, In regard to this, some observations have been made in Chapter X.
It is hardly necessary to add that a corresponding inérease will be required in
most of the subordinote establishments. Some inerease in rovenue establish-
ments will also nndoubtedly be required, to give full’ effect to that part of owr
programme which relates to private iryigation works. Thedistribution of fakavé
advances on a scale so much larger thin that hitherto known, the allotment of
grants-in-aid to impoverished cultivators, and the preparation of effective pro-
grammes of agricultural improvements and village works, cannot be carried out
without additional establishment. We are, bowever, unable to say what the
increase will be, and can only draw attention to the fact that it may be con-
siderable and must be econtemplated. L SR S S S :

-

cir R
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. 878, Water-rafes—Thereis one point on which we desire to record an
emphatic opinion.  We have not hesitated to recommend a large unremunerative
expenditure for the sake of affording profection to many fracts which are
urgently in need of it; and we recognize that, even after irrigation has heen

.introdueed, it will he necessary for some time to vemit a considerable sharve of the
Jotes until the pecple have Jearned to appreciate the advautages of irrigation,
But when that fime has'come, we thiuk that there shoudd hea gradual enhance-
ment of Tates, nntil the charges for water are equal to what it /is peally worth ;
‘that is, until the rates chargzed to an occupier are the maxima eompatible with a
full demand for water, and those paid by the owner are u fair share of the
ingrease in the value of his net assets due to irvigation. 'We have estimated
that the completion of all the new State works which we propose, may involve
a permanent uet charge for interest amounting to 43 lakhs per annuny’; but, if
this prineiple is continnally acted ou In practice, we hope that there may even
tually be a material diroinution of these charges. There are some schemes that
are never likely 1o be fully remunerative ; but all should gradually hécome less snd
less unremunerative if caveis taken fo raiso the charge for water as circumstances
warrant.  ¥rom a mere protective point of view, the more profitabile’ irrigation
works become, the greater will be the readiness and the capacity of Government
to sanction further extensions.  We have not attempted to form any opinion on-
the adeguacy of the rates charged for irvigation in the different provinces which .
we have visited : but we have been impressed by the fact, to which we- have
drawn atiention in cur Bengal Clapter, that the securely protected and flourish-
ing tract in Bputh Bihar, which is irrigated from the Sone Canals, pays so little
for the water advantages which it has now enjoyed for 80 years, that a charge
for interest. amounting to over 5 lakhs, has to he met annually by the gereral -
tax-payer. . S : e T A

879, Legistation.~~There are many points-on which, in the course of ghis
report, we have ventured to recommend legislation. ' All legislation: that can be
regarded, rightly or wrongly, as likely to affect prejudicially a numberof private
- interests, is, we sre well aware, certain t0 be strennously opposed, however desir- .
" able it may be in the inferests of the community at Jarge, | No doubt, also,  the
- expediency of new legislation may depend on mgny other considerations than
“those which are advanced by its proposers. | We have not, however, thought it

‘necessary to state in anticipation all the arguments’ that may be urged from

- different - points for léaving matters alone.  But we have thought it our duty to
oint out that there are, in many provinees, obstacles to the extension of irrigation -
- by State or private works, and to the utilization to the greatest public advantage .
- of the water-supply of the country, which eannot be effectively removed withont -
qu.rislation.‘ s s e e s B i LR e SRS A H B R -
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- Warmrve STATES.

'380. Tu Chepter X'X¥ o have endravonred (o descrfbo the prosent stato a ;}f‘i
practicn of jrrigation, and the scope whinh exists for f';.z;-_t]s-:—tr dn.:v'm(:sinm_«'»: i in i
Native Slatcs which we visided divdng our four, or in aifjacent States jvm%;. ?!:gt'u"zl
to whivh evidence has been ofered to us. We hiaveraforred {o tha dhstacle whien

territorial or political boundaries presont to (he extension of irrigniion in India

. . pa— N . o FL T
by means of State works, - Cases in which these dithonlties arlse ave ot Jikoly
“40 be so pumercus in the largoe snd self-contuined Stalcs, sach o3 Hydorahad or

Mysore, asin those of Bajpetean, Centsal Indin, ‘}ig.t};ia;yar, and Gujeral, gy
of ‘which eunsitt 0f several pud widely seutrercd biocks.  Bub even i tha }-:Lprgfsf
States difficuities may anse wien the interests of the States and those i tw
British districts heyond thcly horders are in appa]:::nt or real cmiﬂaget.‘ &_]n ‘gm
such cases this wider appieeislion of the necessity 102 };!mf.;cch_ve' irrigation, ,_iu;
public spirit of the ruling chicfs, and the good oflices of the lmpcn:-}} Government
shaw'd suifics to bring about an arangement which will be eventuaily satisfactory
to ail parties.

i

331, We have recommended that comprehensive surveys be male of zzgt] xzivm:.
Lasins in the Native States of Rajputans, Central India, Kathiawar, and Lru:]erm;,
«0 a3 to obtain a full prograrame of the most prorising Pro;cets for ca:rm.]sfm]nl‘
storage works. These survegs have alrcady bem st:::.rted,}wn:h the sancti n of f.x(,
Government of India, in the Rajputana Ageney, under the gz:x}-:».?:sl supervision
of Colenel Sir Swinton Jacod, K.CILE, I .}A., nh S0 h}gnl afml Spl(.:llt
jualifications for tho work f¢ be done are !-;f:ys__n?a uestion. \} e have .1‘;,?4_-::1. 1l 3
becn informed thai a number of excellent sites for stovage Works }‘m ¢a rﬁ..:tn ¥
boen fowad, melading one for a large reservoir on she river }Szumf in tho b(%tt?
"of Mewar ; marny of the States have asked for z‘:ssr#ance and advice in matters
of irvieation, while the ruling chiefs are displaying a persona) interest in the
results of the investigatious.

. 262, Our inguiries in Native States were zot, however, confined 'tn .the
subject. of Btate irvigation werks, iu esse or en posse.” We have (;l)t.a;ntt41 muqh
valuable and intoresting information as bo the measures adopted for the eDCOUrage-
ment of private frigation works, and for the cployment of relicf labour during

the recent famines; these may be usefully compared with the systems in foree in

" adiacent British districts where, under sinilar local conditions, the samc

difficulties have to bhe overcome. Ilore, as elsewhere, these questions form an
important factor in the whole problem of protection.

Coxcrusion.

383, Our gencral conclusion is that there is o wide but moi anlimited ﬁgm
in which the Engineess and Chvi} oflicers can work together for the protection
of the country from famine ; partly by the construction of now State irrigat’ im
works, and périly by cneouraging and stimulating the extension of .n'r:'gatmn 'y
means of private works. Both methods will involve heavy expendituro on t:w
part of the State, upon which there wgl.l be 1no dircct return, although ;I; niay be
justified by the value of the protection aflorded. We have en.ndcg.vo_l}red to
indicate not only all the possibilities, but also the limitations to oxtf.}nb_m.ns 91
irrieation. 1t has been incumbent on us to consider the latter, but it i the
former on which we prefer to dwell, and to which we invite the mere carnost
consideration. Itis more important tu realize what n'_r'ggatmn can do, t-!m{t wl_mt.
it cannot. 'The whole of India can never he protected from famine by irrigation
alonc, but irrigation can do much fo restriet the area and to mltlvgm':e the
intensity of famine. 'We cannot buti repeat, in respect of the moasures that we
propose, the wise warning of the last Famine Commission that ghmr el_z.dm:mg
saccess will depend no less on their offect in evolving a spirit of solf-help and
thrift among the people than on their cfficiency in securing the crops from
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drought. Nevertheless, we hope that, if they nre vigorouily and systématically
carvied {o completion, they will at least give all the proteotion from drought that.
irrigation is capable of affording; and that the additional security thercby
eonferred on the agrienltural classcs of Indip may fend to develop amongst thetn
that prudence wud practice of thrift without which irrigation of itself will be of
nﬁ)}(‘pgrm&nﬁﬂt Qor 135ti“g Tah'u:t‘" . | I B
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