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‘No, 199.

Proceedz

ngs of the Madras Government, Revenue Department,

8th March 1869.

No. 198. Read the followin

g Proceedings of the Madra,s Government in the

Public Works Department :—

© Passing orders on th
ment of India, reg
management, -

ORDEL’. 'rm:m:on Sth March 1869, No. 611, " . " = o

the Govern- .
ﬁi&gﬁ:ﬁ:tgn ﬁlfange a,nd} (Iere enter 2nd March 1869‘, No. 674.)
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Commumcated to the Revenue Board

»

, ‘ Irrigation, No. 6.

(True Extract) .
(ngned) W, S. LILLY
Under Secretary lo Government

) - +* i": ‘é
. W " N * - . N w" i )
To the Board of Revenue,' with Proceedings Public Works Department, Np. 674.. |
Fxd, G. A, Turton. '
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s of th;)[adrds Glovernment, Public Works Depart;nen;.m -
' 9nd March1869. ORI ‘

B

Proceeding

No. 67. Read the following ?foéeedingé of tl:le Government of India in the
Public Works Department, (Account—Irrigation,) dated Fort William,"
8th February, 1869, No. 9-22 A—I — | :
) Irrigation finance and monagement. & B

- o e

13

Y e

greference to the mode of exbibit- -
E., Inspector General of Irriga-

Read— -
Reporton Irrigation Works in
ing their financial results,

E ) ‘ tion Works. g S o
I Letter from the Government of Madras, to the Government of India,

ment, No. 1,185, dated 20th Aiiril 1868.

. P ) N '

r General in Cquncﬂ is of opini(;n that no time
should be lost in obtaining accounts of - Irgigation Works on a proper system, but
desires that before jssuing final orders on the subject, the Government of India

" may bein possession of the views of Local Governments in regard to the several

" questions discussed in the Report now read. .

India, more parbiéulariy ha{rin
by Colonel R. Strachey, R.

PR I

Pub}ie Works Depart-

-

OsservaTIons.—The Governo

g T

P P

Orper.—Ordered that this Resolution, togéthbr with he
General’s Report, be foywarded to all Local Governments, with a request that they
~owill submit as early as practicable an expression of opinion on the system of

accounts proposed in the 3rd part of the Report of the Inspector General of Irri-
gation Works, and the method of estimating the profits of Irrigation . Works,
“ Land Revenue-Irrigated.”

\’ R oS P P
- - - -

ent they are disposed to accept |
now be taken towards introducing them in practice.

. report to what ext
" they think should

Ordered, that a copy be sen ‘
Ay ~ observations that may appear necessary in those Departments. . . 7
1 " Ordered, that the attention of the Government of Madras, and of the Com-

i ‘ L missioner of Mysore, be directed to paragraphs 97—103 of the Inspector (eneral’s
5
;

RIS

AN " Report regarding” the maintenanc
| Mysore; and that a farther statement of t

3 ' be requested in respect to the subjects em
O : their Secretary’s letter No. 1,185, dated 20th April 1868,

o ‘ o Ordered also,
- | Punjab be request

that the Governments
ed to report specially on 1

1
4 -~

/

' L

rrox, 2nd March 1869, No. 6TL. -

. . .
0 ! ' | ! 1}
. /

OgRDER THE

}, | | " No. 68.
. IRRIGATION, No. 5.

: \ Resolution of the Government of India,
. together with Colonel Strachey’s Memo-

}‘ / - yandum, be communicated to the Publivci Works Commissionets,
X ns on the sabject of paragraphs 97 to

- requested to cubmit their opinio

103 of the

eans” -
STV v rpve 7

a copy of the Inspector -

"gnd the amount to be shown as ' Also that they will
those proposals, and what steps

t to the ITome and Foreign Departments for anj ’

e of Minor “Iiy-riga‘tion- Works in Madras and
he opipiohs of the Government of Madras L
braced in the four last paragraphs of

of the North-Western Provinces and the -
he possibility of relieving the Engi--
o neer Establishment of part of the fiscal dutics connected with Canal management. :
‘ - o © ' (Signed) G 11 DICKENS, Colonel, R A,
B : Secy. to tZzszoz't. of India.

‘1. Ordered that the 'forégoin‘g'

and that they be,
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Proceeclz;;zgs of the Madras Government, Public Worlks Dcpartment,
: 2nd March 1869.

memorandum regarding the maintenance of Minor Irrigation Works, as well as

upon the several points in the third part of that memorandum noticed in paragraph
1 of the orders of the Government of India. '

f’ 2. The Accountant General and the Controller of Public Works Accountz f
- may be invited to join the Commission in the consideration of the new system ©
~ Irrigation accounts proposed by Colonel Straclicy.

S ‘ . (True Extract.)
: L
. / j/
i e
‘/'&‘1«2 f"'.' &’/; =

Colonel, R. E,,

Sceeretary to Government.

. To the Couamission on Publie Works,
- s Controller of Public Works Accounts,
»»  Accountant General,

With copy of Inspector Goneral's Report ‘
»»  Revenue Department, ,
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G. 0., 2nd March 18069, No. 674
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Irrigat; .
Passing O!Ir((lifwn Jinance and mrmagrmmf.-—-
Govergluenter?lmzlthe Proceedings of the
of Ind1 . . .
finance and ma ia regarding Irrigation
' acoment
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Report on Irrigation Works in India; more particularly having reference
{0 the mode of exhibiting their financial resulls. By Coroven R.
SrpacHEy, R. E., Inspector General ¢f Irrigation Works.

In August 1866, the Government of India recorded its opinion that it

would be desirable to depute an Officer
to enquire on the spot into the Irriga-
tion system of the Madras Presidency, with aview, amongst other things,
of arriving at more definite conclusions as to the causes which have conduced
to make the Irrigation Works at that Presidency appear so much more
remunerative than those of Upper India.

9. The Secretary of State, in assenting to this proposal, informed
the Government of India that he

Resolution No. 675 C, dated Tth August 1866.

Despatch No. 63, dated 25th October 1866.
fined to Madras, but that it should embrace all the more important locali-

ties in India wherg irrigation is practised.

3. Having been selected to carry out this duty, I was informed by
the Secretary of State of the above conclusions, and further, was instruct-
od 50 to direct my enquiries as 0 admit of my suggesting to the Govern-

thod of exhibiting the financial results of Irrigation

ment of India a me s !
‘Works, whereby a proper insight might be got into the returns on the
capital invested in all new works, and, at the same time, fair comparisons

obtained of the relative economy in management in different “parts of the

~ country.

4. The Government of India accordingly requested the Government
Resolution No. 1036, dated 18th December 1866. of Madras to afford me every facility
for reporting upon all matters connected

with the Trrigation Works and system of managing them in that Presi-
dency. But from the general tenor of the Resolution, and of the instruc-
tions of the Secretary of State, I have inferred that what it was more
articularly desired that I should consider, was the method best suited for
exhibiting the financial results of all Irrigation Works for the future; and
that any enquiries L might think fit to make on other points, should be
shaped essentially with reference to the fiscal, and mnot at all as to the
engineering aspect of the Irrigation question.
5. In this sense, therefore, it is that I have considered the facts tbat
have come before me, and in this sense I shall proceed to "state the con-
clusions at which I have arrived.  Believing, however, that the full advan-

tage of irrigation cannot be secured for the country without a thoroughly
. efficient system of management, and that such a system of management 13

at the same time essential to secure to the Government a suitable return on

the capital invested in the works, I shall so far touch upon the question of

management a3 13 NECESSary to explain my general opinions on this subject
also. »
1.—GENEBAL ACCOUNT OF EXISTING WORKS.

6. Tt will be convenient if I first briefly indicate the chief peculiari-
ties of the more important Irrigation Works in the various Provinces of
India. When we attempt t0 Sevise an uniform system of exhibifing
results, it is only after having obtained a general view of all the varied

requirements of the problem to be solved that we can properly approach
the subject of our investigation. :

455,—21, 10, 68.

thought the enquiry should not be con- .
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1. —2adras.

7. 1 will commence wi
speaki v ce .W1.t11 Madras. In thi i 3
aII)l ; n;§§e°£i(‘1"e las ea :Vh flle’ irrigation at tho preselrsltl’x;c(iz%cqc)’. without doubt,
three million ag; esx l?:inid ;}1)1;1& in a;ly other part of Irllei;n org{oigm{?]on
are by th J g about one-fourth of tl 1t o
y the Revenue Authoritics classed as irrigfte(;.v'h (:Llr(:d Zullzzxtet('l z{)rcaé
T ’ 0 apou

£1,700,000, which i
the irrigated lanlgs. 18 nearly one-half of the land revenue, is derived from

8. The chief
: t of the irrication i .
of these are fed from ¢ e irrigation is provided '
and are thus m(})rtgoori'1 lChannels specially draWnpfl‘om rivcf:: H;O:ag}llc's. Many
number are isplated ess works under engineering control. B 18 object,
olated reservoirs formed on Some minor natural li:; thfe zlarger
of drain-

age, and
g8 are of very small di i
all dimensions. Th
. e class of work '
s next in im- -
m-

portance as regards the Tes
o ani g area of. land irrigated, compri <
o in :Outfgrf:;?g‘:ct%d across rivers, by means of va)llch}? 1?1111: w(}:‘l;ms,. known
* magnitude ° Th°1c annels drawn from them. These also x:a o dxver.t-
whioh fall into t ﬁe a{}%irsto?r% ;Ei ;{or}is}sl in tlllxe 11\)[eltas of the threerc%l{'f;t(’3 a:il\}r'em
very system of canals now suppli within the Madras frontier. The G drs
o pplies about 400,000 : rodas
}']).‘herep;r};a&flfgratx;n zit;%a. T{ée Cauvery works supply n"é‘;‘;‘l’;-, 8(3[‘0118 Kistnah
Wells I entirel { works to which special attention need 000 acros.
ely exclude from consideration, as not fallin Iilz?é; bﬁ gien.
8 o the cate-

gory of Irrigation Works i . .
report. orks in the sense in which the words arc used in thj
, is

9. Trom all these sources
. of supply, the is. }
fr?iez’f lf\(}a':)ey natural flow into the fields g’o be w:ta(f:erd 15 the majority of
7 ¢ is practised to comparatively a limited ez;texll;he artificial rais-

10. Asarule, the i
’ old native practi :
between land revenue and water-rate 1:)f frx}ic:atzg Eikmg no distinction
bl 3,

regards all the older works. U
;s;}ll;c}l P(Iiffvaills over the greater partr;l %Ef:'rl\lemlc%rasl{yowarree
a . ]

sole, iSnc ord, arid also proprietor of the water, and it
ommonly a lump sum, in which no disti tts, demand for irrigated

charge due for tl nction i
charge or the occupancy of the land, and that r(lh;: ?oz;dihgetwee? t{m
use of the

11. O 1 ]
the Governmr; I)I’tmisthe casg' o_f thg large Irrigation Works 1
system was in a meas%rxl'z f 1Stm(f ok 1water'rate levied ; an?lSttiqnst“mted by
forced on the Madras ; is change of
Home Government. This water-rate is a sum ﬁggc‘{e;tu Se Authorities b; the
0

the land assessed as irri ;
1y as 1 o M .
rrigable or irrigated, and is chargeq much per acre on
O

ordinary land revenue which would . 1ti
have been payable h 1n addition to the
ad the land not receiv-
Clv-

ed water. It is in practice determined i

sﬁch an amount as brings up the tcl)ltezg alolw‘rae?rlﬁ;eanrt X

:he Stl;?lndaid of the customary aggregate demand ond?
on all land gvrﬁichggde%r the Ryotwareo tenure, the oul

on 2l Lo ox 1 ects to keep in occupation for th Vator pays fevenue
and is ultivated or left fallow, and in like manner h @ year, whether the

all such land which is assessed as irrigable, whether hz cpzf.}{s ;V ater-rate on

ultivates 1t or not.

12. The assessment of land as irrigable, or nun

tne Settlement Officers, or the Collec i Jah, is determi .
iy tor, from t , is determined b

ruled that all land which has been irrigated for ;r}?feet(})’e;lme. It has bcei

18 consecutively is

thenceforth, permanently assessed at the irri

’ e the irricable

once been done, i is 10 longer optional with the oéé‘i%i When this has
er of any such land

18 maintained as

.system of tenure
the Government 13 virtually’

itrary manner, being
m on the land, to
Irigated land under

y
4 !
1
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PSR
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(3)

to abandon irrigation 3 at least this is the practical result, for the payment
of the water-rate ig in such a case enforced, if the land is kept in occupa-

. tion for the year, whether it be cultivated with or without irrigation, or, as

before said, even if left fallow. The only remedy of the ryot is to throw

up his holding, and if this be done, the land can be let to any one else who
will pay the Government demand.

Tt may be added that the term ¢ nunjah,” or ¢ irrigable,’ is practically

convertible into ¢ cultivated with rice,’ this crop being the universal staple

recelving regular irrigation. Some of the o.ther grains are occasionally

watered, but the charge for such irrigation is dealt with separately ; and,
though watered, such crops are not classed as ‘nunjah,’ but as dry crops
or ¢ poonjah.’ .

13. In the North-Eastern Districts of Madras, where thé Zemindaree
tenure assumes s0me prominence, the additional water-rate is levied from

the cultivators of Zemindaree lands who use water, either directly, or

through the Zemindar when he is dispo.sec'l to make such an arrangement,
on all land supposed not to have been irrigated when the ‘settlement was

he Zemindar. Itis presumed that the water-rate on the land

made with t
irrigated at the time of the settlement is included in the gross revenue

then fixed.
14. A like system is followed with respect to Tnamdars. For all

land recorded in their rent-free grants as irrigable, they are entitled to
Jeceive water without charge. Any land so recorded as dry, which after-
wards is watered, is liable to the water-rate.

15. I was left with the impression that the check on these extra pay-
ments for the irrigation of Zemindaree and Inam lands is at the present time
but imperfectly carried out in the Godavery and Kistnah Districts. Also
that on all Government canals the system of sontrol over the distribution of
the water, and the check on the payments for water supplied to land
assessed atdry rates, 1s everywhere unsatisfactory.

16. On the Godavery and Kistnah Canals, the Engineers have a
full control over the water-supply and its distribution. But they have no
‘relation whatever with the control of the special water revenue, excepting
that they are expected to assist the Collector in determining whether any
remissions should be given when they are claimed on the ground of the

water-supply having been deficient.

17. In the Tanjore District, the Engineers have professional charge
of the works, but not of the water-supply or Jistribution, which is in the
hands of the Revenue Officers exclusively. Naturally the Engineers here
haye no sorb of concern of interest in the fiscal results of the works.

18. As regards the minor tanks and other works, the Engineer is
nominally responsible for seeing that they are kept in order; but I am led
to think that this responsibility 13 often by no means strongly felt, and thab,

in practice, the Revenue Officers, as frequently as not, are the agents for

calling the attention of the Public Works Officers to the requirements of

the minor Irrigation Wor

19. Throughout AMadras the Government has, with very few excep-
tions, virtully accepted the duty of maintaining all the Trrigation Works
at the public expense, in consideration of the Ryob paying the irrigable
cate on watered land: and this holds irrespective of fhe size of the work.
Trom this obligation has arisen the practice of making provision through
Government Officers for the repairs of the infinite number of smail tanks

iy




(4)

which are scattered over the country,—a practice which has given rise to

much discussion, but which cannot be discontin :
- , ued unless some t
change of system is adopted in relation to this class of works. mportan

20. There has been no special branch of the Public Work

ment at Madras charged with the duty of superintending the %afmgggi?e
and spread of irrigation. Consequent on the great diffusion of the smallest
class of works, and other circumstances dependent on the past history of
the Public Works Department, the division of labour which in other parts
of India has for some years past begun to break up this Department, in
common with all other administrative departments, into separate branches
specially charged with separate and distinct duties, has in Madras not yet
been thought desirable. Tvery Public Works Officer, without distinctif)n
performs all the duties of the Depariment of every sort which have to be
performed in the geographical area in which he is posted, without relation
to their nature. Roads, canals, jails, barracks, or whatever they may b

he superintends all works in his range. y e

21. This system being carried throuch the oreanizati
not been, till within the last few months, ar?y special branch gfr'l’tl?c:elgilﬁ?s
Works Department for the consideration of the special class of questio s
ansing in connexion with Irrigation Works. At the same time ?)winrr i‘lg
the complete severance of the Enginecrs from all concern with the revenue
derived from the works, and from this portion of the administration bejner
exclusively in the hands of the Revenue Officers, there has been notliz‘1 o
to develop a record of the class of facts which are of interest in com n0s
1n an engineering and in a fiscal point of view. There is conse uentlmon
almost complete blank as to all those particular data which sl;lould I}Jr vo
supplied the information I was directed to try to obtain. .

22. Very little interest has hitherto b
exgctlcost olf; anybof th({a %\Iadras Irrigation “erf)lrlktsaken
actual results obtained from them either in the ws i
or in useful effect produced. Nowhere could I ii:c? yz'u(l))fr. gfg;?éaﬁy retlm('ins,
of the quantities o.f water used, and nowhere any frustworth . eomre
between the quantity of water used and the area irrizated chompzmson
attempt to determine the actual cost of any part of t;;he o erati
Engineer in relation to the Irrigation and to the profits obta{)ned }22;05; the

23. I should explain that what T have just sa:
precise data.  Much, it is true, has been wrigtesxf S:;d o
Madras Irrigation Works. But all such discussiong have, in :
tion, failed to take that complete and precise view of the acty leny cetima-
they should take to be of rcal value in the sense tg bl al facts which
only have the calculations made of the profits claimed for th refer.  Not
highly speculative, but no careful analysis that T haye been ﬁl works been
has ever been made either of the outlay properly Chargeableat e Ct}O I}ear of
of tbe annual chqrges for Maintenance. Annual Reports on t(})l aPlta},‘ or
and results _of Irrigation 'Works, such as have for many yea e condition
drawn up in the North-West Provinces and Punjab are);lot;rs past be?n
Madras ; and the Madras Government has excused itseif fr Prepared in

. om ¢
Madras letter No. 1006, dated 12th April 1865, tion of such I eturns he prep ara-

lidi : On grounds the
The Annual Return till now sub‘;zilttét({og;v h:;%lzmi)i a(flcastbe doubted,

is rendered quite untrustworthy from t}, A%r3s Government
it would be safe to say that harﬁly o cavses abovenoticed, T belicve

. : any two of t :
Return are strictly treated in the sameymanncr, orhi?l ;v (():i)lgcftn o hat
manner,

in ascertaining the
and as little in the

fers to exact and
to the value of the

owhere any

e .

(5)

94. Tn the case of one of the most important systems of works, the
Cauvery Upper Anicut and the canals dependent on if, the Capital Account
is quite wrong, the total cost of the works as stated in the Official Returns,
respresenting the cost of a single work only, and being probably only one-
eiohth or one-tenth of the actual sum which ehould be regarded as the
canital laid out. In this case also are omitted the very great bulk of the
charees for maintenance, and the whole of the cost of management, so
that the expenditure in 1865-66 for the irrigation of an area of something
more than 750,000 acres is made to appear to be £244. The actual outlay
could not possibly have been much less than £15,000, and may have been
as high as £20,000. In another instance, the Godavery system of canals,
the gross profits are reckoned as being the entire increase of land revenue
from all sources which has accrued in the district since the works were brought
into operation. In almost all cases the charge for the maintenance of the
works excludes’ the cost of the Engineering establishments which supervise
the works and repairs. In all, I believe, is the cost of 9ollect10n of the
income, whatever 1t be, entirely omitted. Erroneous entries also make the
results appear worse as well as better than they actually are. In one case,
the income excludes not less than one-tenth, of the whole true amount
because the account is prepared in one Collector’s Office, which only notices
the returns due to his own District, whereas the irrigation also exten@s
into a neighbouring District, of the returns from which the other Office is

ignorant.

95. The Madras Government itself has become aware that these
. * Returns are not trustworthy, and has
»ﬁ%iﬁli?fZflﬁ(ﬁg;”fzg::]ﬁiﬁi"gfféﬁg Gaued  stated this in sending up the Return
18tk Docember 1865, 0k gustaass, - JOr 1865-66. The Government of
Bearetary of State 76 % India had some time back pointed out
various probable causes of inaccuracy in these Returns, and further com-
ments were made by the Secretary of State, but the actual facts go very
far beyond what was then supposed.

06. Tt is not necessary to enquire at length info the causes which
have led to the preparation of these very inaccurate statements. It will
suffice to say that the duty has been left to the Local Officers who have
either misapprehended the object in view, or have fallen into errors of one
sort or another, which have not been corrected by any central controlling
authority, and which have been repeated year after year until they have
grown into a sort of system, which it has not been thought the duty of any

one to disturb or question.
97. The result of my enquiries regarding the Madras Irrigation
Works has therefore been to show that nothing of a precise nature can be

said of their financial value at the present time. All of the Returns must

ntirely re-cast to render them of any real value. First, some distinct
Esnilusiog must be come to as to the system on which the profits of these
works are to be estimated, for a separate water-rate does not exist at all 13
arts of Madras, and the common practice 18 to make a combine
charge for the land and water together. ~Second, an. exact account mus}t; be
taken of all elements of charge properly debitable to the works. Under these
circumstances, it seemed to me inex;l)\zdlent toask for any fresh 1nformat1(ig
in detail at the time of my visit to Madrasin 1867. Its preparation wou
have given much trouble, and both the substance and form of any new

statements might eventually have required change, in the case of my proposals

as to the principles on which the profits " of Irrigation Works were o be

reckoned, and as to the form of the Revenue Account not meeting thg
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approval of the Government of India. I al i
z(l,tt:;;%?t any t('levision of the- Returns myself. z:l‘shois tvtvlgll;lgc;n ‘};1;&7;1 Ill)ieSimble to
sgtisfat:%g; iimb such a guty is clearly one that could much more rE:)n a] fong
tc be foll. Y i ?1 cgrrle out by the Liocal Officers after the generI':ml e ane
Reven 1(1)e %‘2’; urnahe(;l[éc?‘ l;%en settled. My suggestions as to theprfl'cl)lfrg) lei'

e G
of this Report. orth to be be adopted will be found in a Ilater pa(r)t
28. Although, for the reaso A
. ’ sons above stated, no t '

can be given by me of the precise returns of any of the ri\lms:gf;sfh%vﬁfﬁguﬁg

may not be out of place to att ibi
empt to exhibit 1 1
results of one or two of the morepimportant ;m;r;ga&le?iprommate oy the

99. I will first take the Godavery system of Canals. From th
. e

peculiarities of the Madras Revenue system, there is no record of the ar
ea

of land held under Zemindaree t ' i
er Zen enure readily available,
such land under irrigation can only be guessgd at ba),r xge,an% [féleR;ﬁ?vﬁ* : of
ee

land irrigated from the Godavery is abous 200,000 acres, and judging from
3 .

the water-rate paid by Zemi
aid by emindaree lands, I suppose that th
211:’1‘)“‘;1? 188‘1&12161?1&185%1 aiea’ or tllla.tdabout 4:0%?000 acres 'arzseir:?:;tggo;g
. - yotwarree lands irrigated i N
contained 202,111 acres, and produced Raé.e ~1él,181t,%e7ZG%%?rZrZatglsf;ﬁ

revenue and water-rate. 1In 1848-49, before the new works had been con-

structed, the irrigated area was 127 320 a ing R
SO cres,
There was, therefore, an increase of about 7 5’03001);‘:111;0(1)rfl_gareas . iﬁls’s’} 38
3 0

lakhs of Rupees of revenue on the K
yotwarree land it i
bal()ile that some part of the additional 75,000 a(\?rgssigiogn;.ed Bupdlt 18 pro- -
as dry land at the earlier period. If we suppose that half of tgiisl drgsvi)rla.l}g. |
: i

Rs. 2% ‘per acre, which is about the old d s
one lakh for the former revenue on this rl};rfgfegvllll?ciatz,llﬁu‘{vdfnb?aggdab%ug
ucted -

from the 8 lakhs of increased in

. come bef i

;rlllgrease on the Ryotwaree lands may be talfex(l)rzt a’?ml;?gx: t;)f IT{hus the I'let

‘s must be added the water-rate on the Zemindaree and Ilrlllf);?xsi : é‘o
ands,

amounting to rather more than 5 lakhs, so that the total result from irriga
ga-

tion will be 12 lakhs. The Torats
. proceeds fro o
produced on the canal banks, amount to reﬁ)oltlxzvi{?:tf;ﬂ%no&l)l dgixsr?xies aOf o,
’ ’ g an aggre-

gate of Rs. 12,40,000 for the income.
30. The outlay may be reckoned as follows :—

Repairs e e . Rs.
Establishments— - 1,50,000
Direction ... Re.
Executive o o' e e 6’9,00
Irrigation ... e 2:;””00
Navigation o %Zj’ggg

Share of Revenue collecti '
on 12 lakhs ec tonat 4 per cent.

(R R s e

65,000

e 48000
Total outlay - ..., 2,63.000

Leaving a net income of
. \ 9376’100

31. The Capital Account shows a total of Rs. 89,35 000 T

¢ H 3 . 0 this

may be added 10 per cent. for Establi b
The above income on this amounts tésgﬁe’;tj; cgégltng a total of 43} lakhs

~

| by the Revenue and Public Works Officers. There was a sorb of im

( 7))
39. Taking the corresponding figures for 1865-66, the result will be

an increase of income of about 4 lakhs due to increased water-rate, and an

increase of outlay of about Rs. 40,000, leaving a net rofit of Rs. 13
which amounts to 28% per cent. on the C: pitfl, amogntingoto 41?7. lals:’l?ss.,ooo,

33. The Officials Returns for these years make th fit
about double the above. The figures which I have given :reI;rvOovadla;fpgi?r
approximate, but are probably not far from the truth. d

34. Tn Tanjore, the lands irrigated from the channels drawn from the
Cauvery on the average of 10 years hefore the improvements began that 1is
from 1820 to 1829, contained about 550,000 acres, and produc%d a’lrevenué
of Rs. 29,30,000. Tn 1864-65, the whole irrigated area in Tanjore was
n44,322 acres, and produced Rs. 36,006,147, showing an apparent increase
of nearly 900,000 acres, and of Rs. 6,70,000; but this includes Tank
irrigation, the precise extent of which I have no means of ascertaining.
The annual outlay at the present time for the repairs of the works which
supply this drea, must be in excess: of one lakh of Rupees, and with the

cost of Establishments, the whole yearly expenditure cannot be reckoned at

Jess than 91 ]akhs, and if we suppose thisto exceed the yearly charges of the
gormer period by 1 lakh, and allow } lakh as additional charges for collec-
tion, the net-increase of inceme mMay amount to ‘B lakhs. The capital
expended on the whole of the works in the Delta sinc%\1830 is most likely
in excess of 20 lqkhs.hand»may~ amount 0 30 lakhs.' These figures are

pecessarily seb down 1n a VeIy arbitrary
*" On the former sum, the profit would amount to aboub

what it is worth.” O
97% per cent. timd on the latter, to about 18 per cent. The Official Returns

show proﬁts of about 200 per cent. ‘

35. The Returns from the Kistnah and the Pennair Works, which
are shown to give profits of about 16 per cent., will probably be found,
when due allowance s made for all items of outlay, not to yield more -’ than

10 or 12 per cent. on the correct sum debitable to Capital. In the case

of the Kistnah, the works have been in operation about ten years, and 1n

that of the Pennair about five years.

36. On the whole, however, 1 am quite satisfied that, though the
Madras works do not giv

e such returns as have been supposed, yet they are
in the aggregate most amply remunerative

jmprobable that properly prepared accounts may show

worls which now appear a3 causing loss really give fair profits.
37. 'There is only one other point to which T need call attention in

‘relation to Madras irrigation. T will not disguise that it was with a certain

shock that I first heard the Zemindaree lands o

| plied
“nviction that the cultivators of these lands had no claims on the Govern-
e furnished with the means of irrigation, or other material ad-
to say that such a feeling 1s seriously defended

c
ment to b
vantages. 1 do pot mean
by Madras Officials, or that
definite Government action;
form to an objectionable extent, an
pe regretted, I am quite satisfied.
ag. It is not dificult to understand how such a feeling b

culiar tendencies of the Madras Ryotwaree system. The Gov-
ernment Tyob holds the same relation 0 the Government as landlord, as the

-2dar holds to the Zemindar. 1t seems a patural conclu-
o1t of the Officers who may be regarded as the land agents ©

d has given rise to results’ which are to

*
T ot

way, and I give my estimate for -

to the State; and itis not at all

f that Presidency spoken of

active encouragement has been given to it by
but that it exists in 2 covert and indefinite

as arisen

. -
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. the Government, that what is done by the Government for its own ryots, .
. should be done by the Zemindar for his; and that in this point of view, the

condition of the ryots on Zemindaree lands is no concern of the Govern-
ment. I need hardly say that in such a narrow view of the case, the duties

of the Government to all its subjects, apart from any special landlord’s duties,
are obviously lost sight of.

39. Butitis unnecessary for me to say more on this head than to
indicate the erroneous disposition to which I have referred, and to express
my conviction that in the future all will be done that isrequired to remove
it, and to secure to all of the aggricultural population alike, independently
of the tenure under which the land is held, equal facilities for the enjoy-
ment of whatever advantages in the way of irrigation can be made avail-
able. Iam aware that some special arrangements may be necessary in
respect to the irrigation of Zemindaree lands to admit of full effect being

' given to this principle, but I cannot for a moment belicve that any practical

difficulty worth speaking of would be met with.

2.—Bombay.

40. T now pass on to Bombay. In this Presidency, with the excep-
tion of a small class of works existing in Candeish, and less frequently in
the Deccan, there is nothing deserving special notice out of Sindh.

41. 'The Candeish works are small masonry dams, called Bundaras,
placed across the streams which flow from the Western Ghits. They are
of considerable value to the district, though not important as engineering
works. There are no available accounts of a reliable nature to show the
exact financial results of the Candeish Irrigation Channels, but the return
is no doubt appreciable. 'They are not, in any proper sense, under engineer-

Ing management, though the necessar

' y repairs are carried out by the
Public Works Department. From their small size, indeed, andytheir

general character, they only' call for the minimum of control, and what
there is of this, is exercised by the Collector.

’.412. In all‘ the Bombay Districts I understand that a separate water-
rate’ is recorded 1n the assessment of the land when ‘irrigated ; and this, if
I mistake not, is extended even to the case of well irrigation. But no
attempt has ever been made to estimate the net profits from irrigation after

deducting all the contingent charges to which the State is put {rom the
construction or maintenance of th

al income obtained by means of them. - ’

. 43, dThe irll;ig?ltion of Sindh having
Memorandum which is already before the G 1 me
need not be given to the stateZnent of my e adia, much time

44, Tn Sindh. ol views regarding it.

,4%.  In Sndh, cultivation may be broadly said to be imposs; ith-
out irrigation in some shape, as there is almoyst no rain. ’})‘gZSﬂﬁlelmvgil:leld
districts are everywhere traversed by canals drawn directly from the Indus
or some of its branches, without the aid of masonry works, and the r}l; oy
for the most part, been in existe ’ se have,

nce for a great 1 : .
the Mitrow Canal, no very im great length of time, Exceptmg

) , ortact ne
canals of Sindh since the Provigce came im;o‘z;(})lrek e een added o the

. 0ssessl e
Valuable, extensions to them have, however, been garriesslo:u: f ;}rlx% Bn'ttlls};
the line which 1t has till now been thought right to draw’in S" g}; 1;11
respect to Canal Works,.a fair amount of attention has beon b tm 5 t
them, and a large sum is expended Stowed 1o

: . yearly on their majnte
45. The line to which I refer as having at all eye nance,
laid down as to the Sindh Canals, is that the -

formed the special subject of a

nts been prastically

1

e works, or the collection of the addition-

ftem we found should be

(9)

rhi d, I have stated my
dto. In the paper to which I have referred, .
?gag?lfs fgr thinking Iv3vhy that .system should be given up, and in what
direction a change should be made. . . -

46. At present the Sindh Canals, excepting the Mitrow, are, all
adminis%rative respects, under the Revenue Officers. There 1s a snaa1
Tneineering staff maintained to supervise tlale cle]agratnptes W}?chdlareb ge:;izrl

Sired to | i I . can hardly
hannels in working order ut it e
lt.igltnr:gytoséi'('fggsﬂﬁt‘e}mpt has ever been made to take in hand, on proper
engineering principles, the improvemer.
re-model them. A
i ] 1 have been opened, the con-

47. TExcepting where new lines of cana |
dition of thi::o-spin Sindh is such as has long ago fixed prgtty gxziu(lr{n ::11'6-
distribution of the available water. The supply bemgdun er no engineer-
ine control, the canals filling when the {lmliui hr1ses, 1:;1;1 t ;uar?llat:;a wart);r e
it 1 " culti the canals help themselves
y fz?(»llls, tgewcillﬁi?tv:'lﬁ;rsczlr?nget, under a }'ough system of self-government
:Veiﬁcila}?ardly calls for any administrative interference, and anyhow receives
i the The system under which a combined assessment for the lan(};
and - wz;ter has been established furtlf}exil rc.em.ovef: mu:rllld ofsot}gr ngfrz::n

i detailed supervision of the irrigation, ant, L
neczfr??o?ih?s%nallest attenr?pt is at present made o exqrclsefany superzlsm]?(;
?‘;m ’quite prepared to hear that this abstinence from 1nterierence may

itable to the condition of the people and the country in

rted as sul _ by in
::sprﬂa(z:t to the irrigation as it now exists. It no doubt has the sanction

tom, whatever that be worth." L .
cus 049 In making these observations, nothing 1:hfur%1er‘fr§£s ngrn I:{xot;:d
tha ‘ ' ngion
i an to imply that the Révenue Officers or the Ling :
tllr?geiht(ﬁm on I’;}?ese canals have in any way failed o carry %ut li):hen (111111‘0115]:
1 trusted to them. I believe, on the contrary, that there has :Beet much
22rzuand attention given to what has been 0;’];151(11@1'}3‘1 %r?:;.to tl;] ] eﬁ‘:ct
itation 1 larine my own opinion in the plaiest way \
?t?a?iilga;f;elrrxlt (:)evgt:; is ru{le and unscientific in the highest degree, and
1 imited imp t.
i eptible of almost unlimited improvernent.
; suSEOP OFf the canals in Sindh it 1 now difficult to do more than say
hat they are essential to the existence of the country; that‘.tthez‘r1 azg
tha tain}éd at such a cost ; and that the revenue 13 such an amount. t hs fo
ﬂimdue preservation of a balance between cost and pr(zlducgon, I(llothler;;
i an
" "No special canal accounts or reports are renderec,
o ::111%1 tl'e(:yspconsiderable difference of opinion between the Revenui
l(;f?izgfs andythe Deads of the Sindh Irrigation Department as tc])I the presen
iti to what it was some years back.
ondition of the canals compared ‘ | .
i 51. Tt is neither necessary mor expedient 'cham’roIj 1I shoultd ir;fe;rtr;ni
more precise way to a contr(()lve}'sy fof ﬂ‘lés' nf}i‘;:,et.;he azl?n irl?izzratim? A
ich I am able to derive from 1015, ' I ot
1:%1?&?&%1(1 be, or such a question could never lave ariaenh . g{n p(iete
jmpression may be summed up by saying that tl(ller% 1stone.zrn gdy e
remedy possible for whatever hlai gone o';gﬁﬁ%’tyat% r't{; ;ath cfroughly S o
in the placing a complete resp . ;
S?)lrlx%?&oilnof :Hpt?\(gignals arrl)d their economical manage.mentf Otr‘;x a 11%2316):311;1 g
2onstituted professional department, and limiting the duties of th¢
Officers strictly to questions relating to ﬁscay] matters. 1 the Mitrow
52. In speaking of the canals of Sindh, I d1stmgu1st e e N rely
Canal Hf:rom the rest. The Mitrow Canal has been constructed €

t of the existing ‘works,' stil} less to ~
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under the British Government, and was laid out on what at all events were
considered proper professional principles. There has, however, unfor-
tunately been a strong difference of opinion as to its value. It would
seem to be impossible that this could have happened under a proper
administrative system, and I cannot avoid the conclusion that whatever
defects there may be in the operation of this canal, they are much more
likely to be attributable to a defective system of management, than to any
fundamental errors in the design. But as regards this work, I have no
definite facts to go upon, and any further speculative comments would be
out of place. ‘ '

53. Thus in Bombay, as in Madras, it appears to me that systematic
management and recording of statistical and financial results of canal
irrigation still have to be created. The small importance of the Deccan
works, and the peculiar character of the Sindh works, sufficiently explain
how it is that so little has been done in Bombay in this direction.

8.—The Punjab,

54. 1In the lower portions of the Punjab, along the Sutlej, Chenab,
and Indus, Tnundation Canals exist much of the same character as in Sindh,
and till the present time they have continued to be managed on the old
system of the country in like manner. The Punjab Government has
recently made proposals for taking up these canals and bringing them
under professional management in a more systematic manner than had
been before thought necessary. The Government of India has given a
general assent to the proposal, and such steps as may be found suitable will
no doubt in due course be taken. ‘

55. My opinion" has already been stated in respect to the Inundation
Canals of the Punjab in my report on the general proposals of the Govern-

ment of that Province as to the extension of irrigation, and it will be

sufficient if I here refer toit. (Note, dated 1st August 1867).

56. Besides the Inundation Canals, there are minor irrigation channels
in the Punjab Territory managed under the Revenue Officers, Such are
the water-courses in the Peshawur Valley and in the Kangra Distriet. I
have no specific knowledge of the manner in which these works are
managed. But I believe that they are mainly, if not altogether, village
works, and that the land revenue is raised in'a lump-sum, including all
charge for water on the land irrigated from them. These works have
never been under Engineering supervision. The attention of the Punjab
Government has quite recently been directed to the question whether it
may not be desirable to place them under some professional control,

57. The total area irrigated by Canals in charge of Government
Officers in the Punjab for the last year of which we have returns, was
800,000 acres.

4, — Perennial Canals of the North Western Provinces and Punjab,

58. The larger canals of the North Western Provinces and the

Punjab are so exactly alike in all their characteristics, that the '
deaﬁ; with together in this review, ! ¢y may be

50. These canals differ in mony important rcs
tion works of the South of India. Tirst, they h
being perenn;al, t.he‘su%)p}y Eelng maintained at
throughout the ycar, at least so far as the wants of t)e '
that this sh,ould be done. The next important distinetion g%uﬁfgergggﬁs
is derived from the great difference of the climate of the North of India

ave the peculiarity of
much the same volume

pects from the irriga-

. with other. crops..

to peculiarly rich soil,
-tional circumstances.

(1)

o the South. The agricultural year in Northern India is
:ial?glt;p;iﬁgeg into a cold season or rubbee, and a hot season or khureef.
In the former are produced the ordinary crops of temperate climates. In
the latter exclusively those of the tropics. In Southern India the temperate
forms of agricultural produce are almost unknown, and i.;here is, so to speak,
one continued hot season throughout the year. It is one of the things
which most strikes a traveller from the North of India, that in the South
there seems no very special time for sowing or reaping any of the crops. -
MThis, however, is not to be taken too hte_rally, for tl}e periodical summer
rains’ give a considerable degree qf regul?,nty to ‘agncultura,l operations.
But it is quite common to see Iice, for instance, in all stages of matu%il;y
at the same time growing below the tanks of Madras. Under favou({a _ ﬁ
circumstances, as one Crop ripens and 1s cus and removed, a second Wi
take its lace. In a less striking manner the same irregularity is seen .
bt ¢ In Northern India, on the contrary, if the khureef or
t matured before the end of October, the sun ceases
it, and therefore it becomes essentlal. to sow
mer is past. The ;pecia,l requirements -

- or rubbee crop, which consists of temperate species,
?If tllilliecoxlx(liagsgt'h%ctate a close limIi)tation of all the agricultural operations

on which it depends within certain fixed periods of the year.

60. Among the conditions of climate which distinguish the North .

1 uth, must also be notiped the winter rains of the
?(frrirégliv%'ﬁ;{ll bt:ézmsé) more abundant 13:3 fiheflat1tug.glgefccz)(;nﬁek:§;zé ;l:,l;ﬁ

'rai i eculiarly favour g
2?521?&11‘&15?;5?)??0;13, zlflecorllllfggs crop. isy, no doubt, in a great measure
dependent on this important meteorological phenomenon. .
of the climate and of the agriculture, render
if not essential in Upper India, at all events
of the highest importance. As a rule, no land under ordinary culture will

i two crops are taken, it is due
1 one crop in the year. If
bear more e o}) to the aid of unusual manure, or some such excep-

e, in Upper India, we find that a portion of the
lands will be cropped ilrf ?111((33 rubbee?pand lie fallow in the khureef, and vtzﬁe
ersd In the South, the rule is that t}_le bulk of the crops are on the
verw.d t the same time, and the majority of the lands fallow at the same
- dine to the period at which the rainy season happens, allowance
%:i]:;a(ﬁzge for exceptional crops, Wllﬁch. in so;ne 1:{1&1!’.0,nces may be of such.
impol make the general rule inapplicable. ,
lmpoggncel\?:tltl(;ally the chiracters of the Irrigation Works of the North
d S'cd)'uth have b’een adapted to these different conditions. The lar%i
i hich flow from the Himalaya have been made to yield the peria_nmt
nveri y ¢ water needed for the double system of crops suited to the ¢ nnale
supphy 0North The rivers of the South, which are for the most parft ohn y
Oflltde ing the rainy season, have, by a corresponding adaptatmx} of ;;t(la:;
fr;ltlaculiua.l;litiaes to the wants of ltlhe agricult_tllr%,l ebefl?e[ilaid?art(x)r ;ﬁlg)ey;f% the
i ing whi ey are avallable, g
i]l;zflt:i gc?;ls%(}iugx‘;tr;l%% ‘lgﬁlytthg whole area being brought under crop ab

one time. o di those of the South
63. Next, the canals of Upper India dlﬂ!ernggrﬂf the former have to

in the length to which the chief irrigating chan b mation of the

arrl ¢ the supply. The physical .
Bgu(r:xﬁ;rlig f\i(l)l[:éhﬂ:;eh ?:lfgeg Madras canals are formed, has led to the anicuts

from which they are drawn being placed ab the heads of the deltas of the

-
hd

hot-season crop is not m
to have power enough to ripen
before a certain period of the sum

gl. These peculiarities
a perennial supply of water,
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main rivers, which are but little more than 80 miles from the sea in any
case. Ience, the irrigating channels in the Madras Canals have to supply
what may be roughly termed a scmi-circular area, having for its centre |
the anicut, and a radius reaching to the sea. The canals™ thercfore imme- *
diately begin to sub-divide, and there are no large channels excepting for
a short distance near the anicut. Again, the districts in which the chief
Madras works are formed being deltas, there have been found many natural
channels well suited to take the place of irrigating canals with very little
alteration, at all events on the first opening of the works. The canals of
Upper India, on the other hand, from the necessities of the case, are ex-
tended in long lines of large capacity through a country where there are :
no pre-existing channels fit to serve as irrigating canals. ‘

64. Moreover, the Canals of Northern India have almost every-

- where been constructed in districts densely peopled and already well culti-

vated, where cart-traflic is largely in use, and where it is absolutely essen-

tial to provide numerous bridges, not only over the main canals but over

all the branches and distributing channels, to meet the legitimate demands A
of the internal traflic of the districts traversed by the canals. The perennial ]
nature of the canals of Upper India makes this obligation to provide hridges |
the more complete. The Madras works in these respects differ greatly from

those of the North. There is hardly a bridge to be seen in connexion with «

most of the great Irrigation Works of Madras, and I believe that it would
not be a serious exaggeration to say that the expenditure for bridges alone
on the Ganges Canal has been more than the entire sum spent for all
purposes on the Godavery Works.

65. There is yet another very important cause of difference to be |
mentioned : it is that the fall of the surface of the country watered by,
the canals of Upper India is much stronger than that of the Madras deltas.
This, combined with the larger volume of the Northern canals, requires the -
provision of a special class of works to obviate the excessive velocity which
would otherwise be generated in the channels by the great slope, Itis to
the want of sufficient experience on this point that should be attributed all
the difficulties that have arisen with respect to the Ganges Canal. \

66. The canals of Upper India are commonly drawn from the 1

-

perennial streams just within the first ranges of the Himalaya. Till arfg\srr
permanent masonry dams have not been formed across the parent streams

for any of these canals, DBut the propriet ‘

has been recognized, and as opportun?ty Ic))ﬁ'erz t(l)]fe}S ?ﬁfrll)lgurﬁ%d:uc}?[ WO'ik.S
respect the North.ern canals have a great advantace in res ect t" n this
of first construction, a sensible part of the cost of thep " do economy
being due to the construction of the anicuts, and the maintenaa;cré1 sofc:tll?gslz

works being heavy in proportion., The positi ]
of Upper India has, however, led to apspécli(z)xi1 s%ixrtlleeglfbads of the canals

necessity for crossing the drainage from the hills in ¢ S pense, frorq the

canal’s course. In none of the canals of the N?)rltrlll g]fc :‘[lg(ll)f; Eggt'gt}, the

possible .to avoid a large expenditure on this account, whicl | it been

analogous to it in the Madras works. ' a8 nothing

67. On the whole, the oblieat; : ' . '

: : gatory expenditu |

India has been much larger than that of Iiche er?l ::1: g‘e Cilnals of. Uppex‘ , i

possible to make any proper comparison of t\‘\e ol t_dna 3, and it is not j

9onstruct1_on or matntenance of the twg clagses of ;'121“16 economy of @he

into consideration the whole of the Grcumstanes o als without taking

referred, and without obtaining a precise neeo 00 which T have ngw

n detai), dat for which are ab present, (\\x'm? \;:\:n%f“:\\e Q\Qm“.\s of charge
o )

\

( 13)

. turning to the revenue derived. from t}}ese works, we ﬁnfl that
the tffure gfn land i% the North and South 1s as different as the climate,
and that corresponding differences have hence arisen in the mode of assess-

ment of the water-rates, and in every part of the system of irrigation and

t TIrrication in the North Western Provinces and Punjab
?:\Ez%e%l::n introd?lced into a country where, as a rule, the settlement of
o

¢ is made with village propx:ietors, and where the State takes
the land rgfv e&; actual occupier i collecting the land revenue, 1t naturally

no_mofe e 1 wat de in the
t the additional charge for the canal water was mace
?;}ge&e% :Egcial cess on the cultiv::tor of the land actually irrigated. So

. he oreat variety of crops in the two very distinct
al;ﬁ’d ulllt%:l?;ﬁgs;:gﬁg’ :gd tto t];ge general pir)verty of the cultivators from whom
i water-rate was levied, a system of separate rates for the several chief
crops was established.  This position of affairs again led to the manage-

t of the whole fiscal administration of the canals falling into the
mend 0f the Canal Bngineers, with whom the distribution of the water
{l:; :m(()l to eWhom alone the exact circumstances under which each village

?

received its water-supply were fully known.

oh it is not for a moment to be disputed that there s still

.tﬁ?‘;)omA 1?;1(') ufg;fovement in the canal administration Ao.f the Upper
o es, yet it seems to me indisputable that these Provinces are the
Prfvm:rt ’ofy India where anything deserving the name of properly organized
ogrﬁigistration in connexion with irrigation exists at all. | Taken as a whole,
itlhe present system is, in my opinion, very excellent In most respectfl, thplug}}
T consider that it carries the Canal Engineers to0 far into the et}fus.oo‘
fiscal management, which could be as well cared_for by persons nf?tth avl1_na
technical engineering knowlec}ge. But the precise adJusltm%lt 0 &ﬁ ine
to be drawn between the province of the En.gmfaer.and the evenge (é_er,
is obviously one of those matters on which it is impossible to dogmatize

with advantage. 1t is more than probable that the system of fiscal manage-

ment of irrigation canals will require modification from time to time, as the
D

[ D! the population changes with the adv.ance of qivilization;
‘50(38,;.' ﬁoigﬁo?zaf Lo dgsg'ed is to effect a good practical solution of the
mrlob lem having regard to the particular points which experience indicates

o]

to be deserving of attention. . f
g dvantages of the truly organized administration o
the ch?a.lls ffmlglcl)?thtgzalndia will be.found the gxistence of a regular series
of annual reports on their results, now extending over many years. It is
true that these reports have only lately begun to assume that precise form
which it is so important to give to them; but they nevertheless c_ontau;_
valuable records of the past, and have under the more active supervision od
the last few years already been instrumental in bringing about.many an

i 1 g the canals.
reat improvements in the management of . :
° 7 1.p Taking a general view of the entire financial results of the larger

canals of Madras, and of the North of India, there is, I think, reason

to believe that the former have been more remunerative than the latter in

. . i i to show the
relation to the capital laid out. But there is no ev1den<i]ead S e

1 superiority. Nor, when regard 13
{)arfgzsre oz{)%?rl;ggry()fof&?ay gn the yNorthern canals, Is it by any means :igg
that an acdvantage would remain to the South if the comparls:}):both
confined to the outlay on the classes of works which are cgmmonﬂineerinoz
or if a fair set-off of special charges were made. So far as enow neering,
¢kill and good management aré concerned, I see no rgﬁsozne teres
to think that they are evinced in a higher degree 1 the p

D . . de T ST, S 0 W, O, o,
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India than in the other. S ' _
L simalar boldness andrll‘i;?r I\bIadras works are in many cases designed - obviously be performed by professional Engineers, if they are to be properly
one is more ready than T am t o keen executed with great success, and no " performed. It can only be regarded as a strange anomaly, and anachronism
find no ground for denying theo iigs HOWIe‘flgl'.ekthel‘: high merits. But I can - that an attempt should quite recently have been made at Madras to impose
of the North Western f’rovinlée encg 21 1Pe characteristics in the canals { on the District Revenue Officers the execution of the repairs of some of
conclusions on this matter by sa iii atr}l ttii un{)a%. and I may sum up my the very largest Irrigation Works. Such a course if anywhere tried again
wants of the country have i ying that the probability is that the essential will almost certainly be : nmediately abandoned as it was at Madras. Thas
conditions of each by hve in both cases been well met under the special it should there ever have been thought of seems to mea most convincing
In both cases, hiehl y_ the class of works which we actually find to exist ' woof of the necessity for a complete re-organization of the system of
given thezi:est" lg}-ﬂy intelligent Engineeers have for a long series of ea.rsi jrrigation administration. . y
2 1 e and thought to the perfection of .the works, and I 5; : g | o
; would be obvious presumption on the part of myself, as of an nd I think ‘ 77. . The second branch of duties is that connected with the manage-
e(; :ii:li;elsgtmn 1tl:lelr suitability to the ends they have to nieet, wit-hgutoze else, ment of the water-supply- It has before been stated that in Upper India
ct knowledge of the whole subject than is likely to be obtained more ; these duties are exclusively in the hands of the Canal Engineers; that in
cursory 1nspection. ed by any ’ the last constructed works at Madras, the Er.igmeers1 exercise a control over
72. I may concludeth : o the water-supply and distribution, almost as comp ete; while in the older
Provinces by stZting that th:sgrtrazniiirilizt%% f};,et‘fg‘ izr?ithedNorth Western ’ works, suchpIziSy those in Tanjore, the mqnagement is exclusively in the
Officers, according to the last roburns at my command ;lvzserbGovernmcnt hands of the Revenue Officers. The questions then arise, which of these
acres. . . J about 800,000 . systems is the best, and is there any sufficient ;‘easop for adopting the one
' b0tk ot of I, ot e g L o Bt
738. There is no systematic irrigation i : ' . ¢ oid 5y s » JLYSOTE, A% ay,
. \ ystematic irrigation in operation u under which the management of Irrigation Works 18 virtually in the hands
’II;‘;“?: oy B%‘T;gal’ Oudh, the Central Provinces, or Burmah. ndIe; t}ﬁ ?ove:ﬁ. | " of the District Revenue Officers, {he. Engineers only intervening, when
gation Works are numerous, and have the general characteristicsy o(;‘rfhosg ' called upon so to do, to executed repaiilrs,lor to cor%act obvioug defects ;-
| or should this business be transferred to the rrigation Engineers :

of Madras, and call for no special comment. B
* 78. The positive arguments in favour of a professional management are

TI.—ON TUE SYSTEM OF MANAGEMENT OF IRmIGATI ‘
: . A ox Work '
LIKELY TO BE ADVANTAGEOTS. 3 oSt that, for the economical and certain distribution of water in prescribed propor-
tions to different localities, engineering okill is absolutely needed ; that this
gkill is equally requisite o admit of trustworthy opinions being formed as .
to the sufficiency of the water-supply, the causes of deficiencies, and the
| best way of preventing or remedying them ; the possibility of extending the
' use of the available volume of water, and the means of accomplishing this;
the manner of dealing with the drainage of the irrigated lands and utilizing
to the utmost the surplus waters passing from them or the irrigating chan-

nels 3 the decision of disputes among consumers of the water as to the

shares to which they are equitably entitled, and the quantities they actually

In fact it may be said that, among all the steps that have to be

. — —

74. The principle which I conceive to underli 4
ful administration is this, that the agency d:g‘&:;le3h‘;1i?()lllﬁhllybsuccms-
competent to perform the duties expected of it, and that there sh ei o
:ﬁgtycﬁlhlng faiulthon‘cy completely responsible for the proper perfor?rlllad be 2
thiswst(z)x :do ]t 1os§all duties. In proportion as we approach or reced n%e of
this stan ari , will it be found that administrative action is succe ef Iiom !
otherwise, n 1practlce it will often be difficult to ascertain i e
r how the best agency and system of control is to blz as&rli:c;ze
ICG,

on account of the complicati : : S
the general direction o?h; liif;e gt(; p;r;tggitts Wlf\iff,_f l_la\aa to be dealt with in - receive. Rt A
ever attainable, and most commonly a rea.t'deal 1s theoretical perfection taken in relation to the su ply of the water and its distribution, there is
known mnot to be satisfactory. Ally'of gthese difﬁclﬁﬁ?t be tolerated which is o not a single one which does not call for professional knowledge. The .
in the present case, but this can give no suflicient ¢ les may have to be met , : properly qualified Canal Engineer has this knowledge ; the Revenue Officer
rac standard by which results should be judged ana(iiuse for abandoning the’ j : is, as a rule, wholly devoid of it, and 16 may be safely said that no knowledge
within the Jimits of what is practicable i i 1 ’ our course of action, . | . of the sort in question which he vgill possess will be of sensible value. As
75. » Confining ourselves for the pi‘ esent t. ih ' , a fact, when there isa nog-professmnal management, the whole of the matters
would properly e o hee the full control ofOG at class of works whic ' ' above-mentioned are entirely neglected until the evils caused by such neg-
excluding zhe ;n iILOY, works, the construction or maii)l‘ii::l[:;l:(? i;f (w)virlii(é?rs’ nd ir%(iii:iie come o serous s 60124 10 3 Eagineer beng called In appiy :
on acoount of thes oD e ealivators thomseve mpotance, may bo y . . .
et aties to o perfor 1921 cultivators themselves, it will bhe appa}i‘e £ 79, Nor does this complete what has to be said on the subject. Im ., i
heads :— performed may be classed under the three foll o truth, the full benefit of engineenng skill and knowledge can never be T
' : 0lowing applied to the construction and maintenance of the works unless the ;
Tirst, construction and maintenance of wo ; : | ‘Eng'm.eers are constantly watching their operation, and have an intimate o
Second, management and distributi TS 3 : acquaintance with all their peculiarities, and the precise wants which they are to !
Third, fiscal administrat] ribution of water-supply ; - " supply. Not only is professional knowledge necessary fo secure the best :
stration. ’ management, but a complete practical knowledge of the details of manage-

76. No serious question i : ; icati
' 13 now likely to arj : ment 3s necessary to secure the most satisfactory application of professiond
who should carry out the first class of dutiesy arise regarding the agents skill to the works. To know how best tq design and construct- his works, the

+In their mature they must




]
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Engineer must know how they are used; and to _know how best to use the
works the managing Officers must have engineering knowledge. The
conclusion seems unavoidable that the Engineers should have the manage-

ment of the irrigation.

80. And what is it which the Engineer is alleged to be unable to do
in respect to the management of Irrigation Works ? So far as T am able to
follow the advocates of the non-professional system, it is alleged that custom
has determined the shares in which the water has to be distributed, of
which the Engineer will be necessarily ignorant ; that the distribution has
till now gone on satisfactorily under the supervision of the Revenue Officers ;
that the land revenue is directly dependent on the regular supply of water
where it is wanted, and that the Revenue Officers” who are responsible for
the land revenue, and are in fact the guardians of the interests of the
State in the land, are best informed on such subjects, and, therefore, best
qualified to direct the distribution of the supply ; that the Revenue Officers
will have greater general authority in the District, and be better able to
carry out the works and operations needed in connexion with the irrigation ;
and generally, that the laws, rights, and customs relating to irrigation are
so closely connected with the occupation and cultivation of the land, that
it will De impossible for irrigation to be managed in a satisfactory way
unless by the Revenue Officers, and that to transfer the administration from

"these Officers would be alike injurious to the State and the people, and

unacceptable to the latter. Further, it is said by some that, after all,
the cultivators know much better what they want than the Canal Engi-
neer can do ; that existing methods of irmgation are excellent, and really
call for no serious change, and cannot be sensibly improved ; that special
controlling establishments will give occasion for acts of oppression. In
short, there is a general denial of the value of professional supervision, and
a general affirmation that the system which custom has handed down to the
present generation is, as a whole, sufficient and satisfactory.

81. Iam quite content to rest the conclusions to be adopted on such
an issue. I believe that there is one thing only which leads with certainty.
to success and progress, and that is knowledge ; that there is no condition
of affairs in which improvements of great value may not be made by the
help of increased knowledge ; and that of all places in the world where
such improvements may most reasonably be hoped for, India stands very
prominently forward. I reject the doctrine that Revenue Officers, avowedly
quite devoid of all the special knowledge which is required oo avowse Y
but an empirical management of the supply and distribution of Wate{j are
proper persons to be left in charge of such a duty one day after i becomes
possible to replace them by persons possessed of such knowledge, I
dispute the position that, under a reasonable system, professional Enwli:n.crs
would be one whit less capable of dealing justly with established riq‘iltse p

O

water-supply than the District Revenue Olflicers, or 1 \
interests of the community and of the public reVCnugssd . cg?flful of the
efficiency of the irrigation, or less able to pendent on the

comma .
from the people of the country in which the worrlli {CSPCCt and co-operation

we have direct evidence, obtained from actual
professional Enginecrs are to be trusted

and, on general grounds, it may safely

Officers, that inasmuch as their exact kn o ’

2%‘:31?5”'11)’ %’{3 'Itlllfre c<l)mplete, those thir?gsl (igﬁfl?ef }gléaglmg; tobe done wi

by them. entsl no asls confidence do I assert {hqt an t‘not gorse donlc

lmprovem may without the smallest doubt be mad(;g rfa t,?n Ivi}lua}) ¢
D the drrigationt

l experience in U !
quite as fully as R pper India, thr |

ie. Onall these points |

Y]

R

]

-

(1)

< of all parts of India, and that the scope and necessity for improve-
}nve?arilf sis espe(gally greab precisely where the non-professional system of
management has till now been followed. :

82. As to questions of law, rights, and customs, so far as these really
offect the management of irrigation, I can_concelve 1no reason why they
should not be as well understood by a specially trained class of Engineers,

by the Revenue Officers. Tf it be implied that the administration should
%?a a};)solutely subject to the prescriptions of mere custom, I at once chal-
lenge the opinion, and affirm on the contrary that to subordinate our action

to such a rule is to shut our eyes to the light, and to reject progress. Is

it seriously desired to exclude from the management of Irrigation Works

X A X ol
ns who are precisely the best able to improve their use
gézSCngZsjsg) i{lseoy are not likI:el to have sufficient respect for the 1gnorance

of the past? ' ) . .
1 lv say that the same considera ions whi /
of laﬁeg .yeirgllllegmtgerﬂ?: };'orrgation of separate branches of th}? p’%blhc
dministration to manage the Revenue surveys .an.d settlengents, the Tele-
o rmln the Post Office Bducation, Civil and Criminal Justice, ar}d so forth,
1ra 'lsaicate the propriety of taking the management of Irrigation Works
fron lr11;he District Civil Officers, and entrusting it to a special professional
fgr:(i;. It is comparatively but a short time ago since most of these brarlxchei
of public business, so far as they had any recogm.ze.d éxistence, v:rlerfa 2em$e
exclusively in the hands of tl}e ane_mbcifg oi v:ge r?é:sl}) nSezﬁzceé }?irtlaf Sel;ecutive
Collector of a District exercised 1nt s person .
ity 1 Iministration. Even now this
authority in almost every branch of the ac o, o hack
state of things exists in many parts of India. In truth, to g0 1y
i ] ¢ Indian administration to reac the days
:velfgnfiz) {xiiélsn;)g %I:dhlslf:;ryl Omade to establish that division of labour
in the public service which our present increased know'lfal(llge shtgws %etoml')ﬁ
essential for anything like satisfactory progress. efen 1r€3 ] P -
ment of Public "WVorks is, so to speak, a creajnonf 0 %es :rlzy, s
existence in anything like its present shape pnly da’c}n%' (;?ﬁm abou 'nyfa,ct
back. Before that time, in Madras, the District p1v1 . cers11 were 1 f
the executive Officers of the Public Works adqllplstrqtlon, suc a;s it 1 en
was, and, as a matter of course, the Canal administration was exclusively mf.
their hands. In the newer Trrigation \;V(}rlzﬁ, und:r im mggéﬁeglasc)ﬁerx;l gh
inistrati Le management of the water nas .
?nec?rzrzlc);%rﬁalt‘i;l?l\?glg:; tthe Canal Engineers, and I have never heard 1t

alleced that the results are unfavourable to the professional Of.ﬁcers.

° 4. On the whole, it seems fio me entirely to the operation of wélat
T suppose I must call a prejudiced preference for the past, tlhat ;ixliﬁlelg
the disposition to_object to the substitation of akprof;?er {h él ke
special professional management of Trrigation Wor s,d oxil iy ir}; e
of laisses fuire such as exists 10 Tanjore and Sindh, an tWalllc o
judgment, does not deserve the name of management 2 . |

it right to allow no disguise in the expression of Iiay gon%i:ti:;}su ;)éldt ;
oint, because I believe that proper progress 1 only 10 et 1

abandoning the old system wherever it still prevails. I know we

ion i opinion in such
may be accused of presumption 1n venturing to oppose my 0P

: ‘hion it mi i formed
uncompl'omiSing terms, (wluch opinion 1t might be said has been (

: : i i ts,) to the convics
imperfect and superficial acquaintance with the facts, e
;)ir(lmasq of Il))ublic oﬂicerspwho have for years been charged with the adminis

. k,
tration of the land revenue, and whose lives have been pa].ssi(lil,e i.;ct: c?fr)i%is
in the midst of the system which they support. But in _

T
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* where, as in Madras, there is a consolidated assessment. ‘Where a special
; water-rate 13 levied, it seems most probable that the assessmer.lt, apd fiscal
be better made under separate Officers acting indepen-

( 18 )

risk, it is my duty to state my conclusions; and that they may be strongly

contested is an additional reason for leaving no doubt as to their real

scope. management would :

dently of, but in close communication with, the Engineers in charge of the

wate 851‘1 plSyO ;mIlC}.l ai_to t%lve nﬁcessitg for placini; the management of the ( ; works and distribution of the water.
r-supply of Irrigation Works under a specia professional department, i ases, however, it appears to me essential that one superior
:g &111: 3130111181011 Ffdth'e O e o e I now have to refer | tlu?r(i)i;y iﬁn‘ﬁ}l (zzont;ol the whole oIf)pthe fiscal arrangements, the manage-
istration Ny ?1811? uties, those connected with the syster of fiscal admin- } auent of the irrigation, and the engireering duties proper. And this considera-
of the “:af:? a detﬁuperﬁlmop of the assessment of the charges for the use ; 'I:ilon brings us gack to the principle laid down at the commencement of: this
nd tho collection. of the reverc. 'L di cussio; namely, that for efficient administration there must be a single
~ 86. One of the questions which has been often discussed in compar- E d}:em‘ino authority, completely responsible for the satisfactory performance
ing the relative merits of the Irrigation system of Southern and Northern lf their duties by all branches of the agency employed, both in respect to
Tndia, 3 ihe proper position of the Canal Engineer in relation to the L o ecial details, and to the general objects aimed at. For the full realization
realization of the Canal revenues. As was before stated, the Madras sys- { %P th mmu,nit and the State of the greatest advantage possible from
tem gives the Engineer no concern whatever in the revenue; that of the - . Y.u 2. co ks };t s indisputably necessary that the whole of the opera-
North-West makes him exclusively and entirely responsible for the assess- : ltl‘.nbatl 01}1) Woerfc;rmed should be carried out in relation one to another, and
ment and dqtermination of the payments, leaving to the District Revenue ; mﬁs ('zh ecgntrol of an authority which will be competent to direct t}}qm
Officers the simple duty of receiving the actual payments. I have alrcad i e et obtain the greatest dseful effect from each. It will be requisite
briefly explained how these different systems arosc. Y : a}lll : S%O?;z _(lto secure 2 comprehensive view being taken of all the wants of ;
87. I have before implied that both of these systems appear to me ' | 1l;herecom;try in relation to irrigation, and of the means available for o
to err: the former in excluding the Kngineer from all conIc):ern in the " eet'mu those wants; fo ensure the construction of the works most suitable e
revenue ; the latter in throwing the fiscal duties too much upon him o }ne atilizing the available means, and afterwards the management of the 14
There would seem to'be a possible medium between them, Whicril should S Ogrks . 08 ot efficient way; an 1 lastly to provide for the realization of !
secure the advantages now claimed by the supporters of both systems ' ]y roper return to the State on its outlay, while strict economy 1s_exercx§ed
The advocates of the North-West system allege that, as the Eryvrieml'- '~ ?npthg odministration, and the burden on the agricultural community which
has the full control of the distribution of the water, he will know rll)ezt | ; es the water is not unduly :noreased. Mo accomplish such a purpose & ;‘
what should be charged for its use in every case, and will best be asle ) usecial Trrieation Department must be organized, to which should be com- !
to ensure the just claims of the State being established and realized. The { srl)e’oely and exclusively entrusted the control of all the branches of the 4‘
Madras argument is, that the Engineer’s time should notbe occupied with - b D ministration of irrigation. .
other duties than thpse which are truly professional, and that the fiscal - 91. Although such a special department must, for complete efficiency,
arrangements can quite well enough be carried out by the ordinary Revenue be in a great measure composed of: professional Engineers, and must be
Officers. L eai:ﬂ directed by officers having technical qualifications, it will by no means
88. There can, it seems to me, be no doubt that if the Canal Enci- ‘ guow that it should exclusively consist of such persons. On the contrary, it
neer be the Officer responsible for the distribution of the water, his d ity is most probable that a separate revenue or fiscal branch of the administra-
.should extend at least so far as to see that the demands for payments a uii ! tion should be formed, composed of Officers having qualifications similar to
ihe aggregate properly made. Ile should have a complete knowledwre of ‘ those of the ordinary Revenue Tstablishments, and that to these the revenue
the areas irrigated and the details of the various crops, and it Shouldage a ' _ business of the i rrization works should be specially entrusted. The Engi-
part of his duty to compare the quantity of water used with the arca ’ uers ‘0 charee of The works should, as far as is practicable, be relieved of
irrigated. He would thus have the means of bringing a check to bear on n rely fiscal Quties, and their attention restricted to the construction and
the demands for payments for water, by instituting a comparison between me.nt)(’mance of the works, and management of the water-supply. The
the quantities of water supplicd, and the irrigated area, and the charce ' Isnmerior e olling Officers should be so organized as to secure the harmo-
made for irrigation. He should be further responsible that the gmate‘;t | n%gus working of the whole machinery, and make its several parts mutually
amount of useful work possible is in fact obtamned from the water which beneficial one to another, so deriving the greatest possible advantage from
is brought into the Canal, and he should be made to account exactly for " | the judicious application of the principle of the division of labour. In
:ﬁg W;i)‘;lgnz‘;l)l’g-th%:f%?nyllﬁll ha\lfe (%legl‘dﬂat (11\Iadras, I am satisﬁcdythat sllof]t the management of irrigation works should be condxll)clzte(}c onBtble
C i rol there leads to the demand of the ; ienc roved to be most suitable for hais
being imperfectly made, and that sensible loss of revenue is the c(ggzgf 3:103“ , ﬁ?gmiﬁsggﬁrw llzlxlrcr}le ixelx?:;?gr(ﬁilsgspgblic works, the duties being divided
89. But beyond this it would appear to be at least not pem. bengéen one or more engineering branches, and a fiscal or business branct;
the Engineer to go. It cannot be regarded as import, not necessary for he £ beine omsible for all that concerns the works, and their
the estimation of the areas irrigated should be chp Ii ant that the detarls of . tlers':i?sr arf(llncth;eslpatter for the detailed transactions which relate to the
cnarge of the Canal, nor that the details of tl ecked by the Bneineer in - . 01)‘01. \tiom of the revenue; the whole being under a single supervising
calculated or controlled by him. In these Om 1c assessments should be- ‘ feda:f ; 3

variation of practice. So far ag {} > matters there is room f ' : {oation department
irrigati i : e ord n for Some ‘ duties of the central Trrigation dep
by irrigation, certainly the ordinary Distr{cénﬁg Cland revenue is afleeted | , 92d %2:’:111%33 cﬁ?a(in%rﬁﬁal rleview of the operati%ns of the whole
£o bie the proper authonties to deal with it aue Officers will eontiyne o provide P ~

)

wnd 10w glsg OPPY o cases B | R



St m ot s e [
ez L

- -
ra ~
.

amat =

Pl w

T eI

T & e g e g e 2

A bk sl gy, A SNG4 e e PRRVE -2 3 Ll PPN E A o P ety
v 5 N = .o PN
-

ATh S g
- ra— M

B Skl el WA o N
#

o g o e 572

e T e e e e e =ttt s e =

"
4
e — g g

Rl S B

DML st Btk ¢ gt " A e

T T T ey T ymE e e e T T aemaes s aemmemmmy mm—m——yYe e— — - D

(20))

administration in each Province, and of each of the more important works
in detail. Such an annual report would afford an efficient means of control
by the Local Government on the working of the administration, and must
be regarded as an essential requirement in the cause of future progress. It
cannot be too distinctly present to us that the origin of all good manage-
ment is to be found in an exact and intelligent perception of the facts to be

dealt with, and that this can only be gjot by the. careful recording and

comparison of the results of the operations of all our works.

93. It may, perhaps, appear to some persons that the question at issuc
on the subject of Irrigation Administration is rather one of the degree of
change Wl.ncl} 1s desirable, or of the time when change should be made, than
one of 'prmmple. To some extent this isno doubt true. In every province
of India the advantage of placing the chicf control of Irrigation Works
under a special branch of the Tublic Works Department has been already
recognized, and wherever change has been made in the system of manage-
ment, it has been in the direction of taking it from the Revenue Oflicers and
entrusting it to Eingineers.  So far as this progress has gone, I accept it with
satisfaction. DBut the degree to which what I consider the proper principle
still continues to be disregarded in some parts of India is so great, that it

hag.been necessary for me to state at length my opinions on the whole
subject. '

94. Tt is of course also perfectly true that much that is useful may be
accomplished, not only in such a business as irrigation, but in most other
operations ‘requiring technical skill, without any exact professional or
scientific knowledge, and that in the forced absence of such knowledge from
any cause, it would be most unwisc to reject the best available agency which
we can sccure. It should, however, certainly be the aim of those who desire
the increased usefulness of existing works, and the satisfactory construction
of new ones, to avail themselves to the utmost of a management possessing
professional knowledge, and to do what they can to hasten its introduction.

95.  Again, I donot deny that there might be reasons which may appear
sufficient to those in supremne authority for rejecting the prospect of obtaining
improved irrigation at the price of introducing any considerable change of sys-
tem,and for deliberately resting content with what is acknowledged to-i)e worse,
rather than strive to attain what would be better. But my arzuments are
not concerned with such an imaginary state of things. I am enquiring how
the greatest improvements are to be obtained, and, of course, a hypothesis
such as I have just made, which in its very nature rejects the idea of im-

provement, 13 altogether incompatible with this discussion. I may add, |

however, that I wholly dishelieve that any considerations of
of the nature alluded to can possibly apply with justice to th
of the irrigated districts of India, excepting, perhaps, on the North-Western

frontier of the Punjab, where the population’ is suspicious and fanatical in
an extreme degree. -

general policy

06. Neither do I assert that it is necessarily expedient to make a
sudden or fundamental change in any existing system in order to make it
conform to what I consider the best system. My argument is, that j
management such as I have described, is certainly the best possible, and
should be got as soon as is practicable; and that t ’
Government should be to accomplish this.

97. DBefore concluding my remarks on the sub

'm_ent of Irrigation Works, a few words may usefully be said reoardine the
minor works which arc so numecrous in Southern India, > ’

dealing with these works has been the subject of much controversy,

¢ case of any -

he constant aim of the -

ject of the manage- -

The manner of .

. have, in théir general-tenor, been
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inue t present under
ini . aivided whether they should continue as ab P
ghénsfgge??ilsr;gndgﬁg or less active of the Public Works Officers, or whether

they should be wholly transferred to the management of the District

Officers. .
Rever{x)lge In these discussions there has I am satisfied been an unfortu-

i he duty of carry-
O ol ept as a foregone concluswp that t )
nate d?%ﬁ::}t;gnag; z:)%cﬂ?e minor tanks must fall either on one of the (]})epart-
ing Ot o pher, The possibility of getting rid of all direct OURT
mZ?xis ionterference has hardly been noticed, and yet 16 1s a COurse w 1
1m

ost essential. , . )
seems to me to be alm ¢ as I before had occasion to observe, has
1

99. The Governmenh L. sntaining all Irrigation Works in
for maintaining all Irriga
accepted, de facto, the reisr?g;%bg;?éss?n S ands B ored by the

consideration o the irr Tt is alleged, and with much appearance

several works being duly pal " simply gave up the duty of repairing the

. en , .
o t{IUt%’cti};?: ;ié ?:rgov:ﬁnrlnade a corresponding reduction of the revenue
smalles ’

he works would fall
; uld sooner or later be that

@otdry ng;féttehiéfrls Ul;n‘go the cultivation would seriously suffer. The want
nto € »

icultural population is such as to
thoucht among the agricu

of iar?t s;lt%efg;fy p(;of)able that?:o spare themse}ves af s;n};g}l}' I::ﬁie;cgocr)lug’gkzr
e : o
g::rtion, they would risk the complete destruction 0 gato e

0

It is hence argued that the Government must some how or
the agency for executing needful repairs. o

1 to me, on the contrary, tha lch

100.a11]:s szggl:o justify the outlay necessary for a thoergggg;y gﬁlf"ig:r ént
oot o supervision, the Government should adopt an.f ely difforent
en%meerm’i-‘,hatp it should, by a legislative ena.ct'ment, 1 I?:i?r s ny,Workss
el ¢ : ihility for maintaining any 1IT1ga
%?elfl' co:(llp}citei}erjg(ft theTr}f:é) 01.11;1 lilkeymanner, a legal responsibility should be
16 pieas . s

placed on the village communi

for all those works which

maintain 1, a suitable reduction of the lan_d assesssn;f’r;g 25121‘156%1356:3;2‘!’1?
43 oe pub on | :
%lf’saféggggg}l cgil;?:veg should be givela in the fortfn O(gl czrp z{{;’zeﬁe W‘?éil};
1 ) P n
‘ ficate of a Governme _ ¢
would be made on the certl herw: A proper system of inspec
: i air, but not otherwise. p A .
was i Saigsiicgi?aﬁfed under the Irrigation Departmq-[nt,. 1111:. whgil :rht?
B ortin Revenue Officers might readily assist. The lrrigation 1_‘p Y
subozcglﬁlgﬁd hzve the power to enter into any needful arrangement W
men

be made for levying by a special rate any sum disbursed for this purpose.
0

‘ 3 works to which
101. In themaintenance of the works {0 WL kill, and the necessary
‘applicable, there :s nothing which calls for engineering s L Tt might no

. > il le them :

e is perfectly familiar to the peopX d bring

(vlv Oﬂgt ﬁg Eiiedgsme cgre and %erseverance to establish sufch 3 :ﬁ;zﬁlagi fﬁcl;xlty
itoilnto ef(%’ective operation; but that there would bela.nyd mrln s finite. pro-
. carrrine it out, I entirely disbelicve. I have a reahy e ament of the
hosals f the nature above explained, for divesting & s in Mysore. The
rtaospor;sibility of maintaining the tgmallsz;l tdi?ﬁ: ?ﬁczgsr:s suggosted by me
question still is under considera ;g:énted to by the Local Officers. ¢ fanks
102. At the same time that the charge of;l thes :ﬁlﬁglﬁl;”%: carried

is rejected by the Government, 2 like change O i annels in connexion

. irrigation ch
out, as far as meedful, in respect to the irnigation @

ty which benefitted by any irrigation work to

uch a system would be

g o

s et
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with canals. The main distribnt:

Government to mai 0 distributing channels which { :

i i el b Gl & W

should be completel e charge of the Gove . xclusively

in the assessmaxll)t b(;i)rrlr,lgf;t tfo the cultivators thcmsrer;?cgnt; and alldot}1prs
3 1¢ same time allowed, if thOll;'htocmqixit;%lg ction

D .

103.  So far as it m;
1t o .
to afford pecuniary mght at any time be expedient for the Government

aid to tl
them to construct s 1€ poorer class of cultivators, either to cnable

possible objection ¢ ’ g wells, there ¢

, . . ! , oul

and in such cases it0 Wt)lllﬁg zi:g pl;emg tg wven through the (Iligferfﬁgrg(}::cr?-

' ice whenever | oper to require the Irrization ’

help is a totally diﬂ'erce;f rtﬁ‘.; was desired 5o to do. DBuf the "gﬁlgar; n:lclrclﬁ
and I consider that it is il ]mg from the supervision of enningcr‘inno' ,k .
th((a1 Revenue Officers wilt}icg to be neither uscful nor convenient to :notrrusst’
and that, unlesg i ngineering work, if i : .

i , i o g, s 1 1t can possibly be
necessary to do so, n altogether exceptional cascs, it clan ne{fcr bz(l:vci-lc(iﬁ(];’r

104, Tt is
not necessary for me to extend my remarks further

on this subject. T will i

o only add,in explanation I

that I;nl; t:lllsa I(11r1’rssccussflon,.th_a.t 1t forms so part ofoinr;yinlzgrrllt)ioosr(: tt)ncxf::grf-s

authority e Io] existing systems should be carricd out mcryclr,:’bs

one of the mack s m;c put forward only expresses my own conclusior{s Or{

to Trrigation \hors 1?01' a(rlltl branches of the duties which arise in relati

e ton W nesc (,:S;rt\y f}:rld;ngc erttha(? verytdecided opinion which Iah::'rcle

the best possible results, I fecl that T sl:guiﬂsnf):;nbgfa?:(tlir::lils}t)ntlct)lotr}lu} 0resse on-
g pon-

sibility put upon me by tt - \
1n a perfectly distinct f)cf)rrri(.3 office T hold, l.f I hesitated o state that opinion

III.—0O
. N THE
RETURNS REQUIRED FOR TIIE EXIIIBITION OF THE FINANCIAL
RESULTS OF ImrriecatioNn Works.

105. The financial
‘ returns of the resul 1rati
. . 13 ¢ sults of Irrie
inqwl}xfgl; o:}}gyca;lr efox;) :Llodlﬁsatlflil in respect to the detz{;izllst 1(())Ifl' :X: rlr?a:r;)c\:
b . pared; their general char i ioott
though there 13 much to be desired ing the way ofa(izfxecl;egcgngl)gs'cmnabkg
e scision an

accuracy. These retur i
' ns comprise a Capital
Account, as is customary in such cases ! Account and a Revenue

106. The Capital Ac i
L Accounts have hitherto been
%ggt}lletzliﬁgrsgz%%ﬁlai" - C(ﬂs]e quence of proper atten‘t’iz fxrgtq Illlirxllt]y ﬁlto-
10n. 128 not been thoucht t ing been
:Eat?:] Afcountz Branch of the Public Works ]33epar(ir:1)gn2 %)art of the duty
Sfaten ents, or to check their accuracy or completencss '% prepare these
criticzr:lup in various ways by various Officers, and too often L hey have been
eriuea Isl'}(::tflnn\l%’tlon whatever. Where they have been car;}' lliwc received no
i the Mo ;;er ce.st ﬁ’rovmceg and Punjab for the last year orut\y gone into, as
reference to, or lile kelfduswely by the Exccutive ])‘cpartmc:;(g’ Lhe scrutiny
declared to be t}?e c(;: t y,f ttll? Iixccounts Department. It has new“gtho‘;tbany
: e duty of the Accounts Offi . ‘er yet been.
from time t i ce to determine ot
covoral lIrriga t(;ortxu\nVeorlv;shazn gu‘:n}fatv;erctahtq li({a debited to the %)lzllt[l):g;itz?vt‘ﬁg
thine I O hat to their Revenue Ace
dilggﬁehc};'e Iﬁlu%i?grl\%:)r;i?%gmaudlg been established to di(:tlrr;lt)i;tgotrhhas el
Ot . cers between the Capi e expen-
of Irrigation Works, and other h;ads of c}?arga elfltal and Revenue Accounts

107. Of course the rem i
. edy of this defect for {}
concerns new works, is extremely easy, All that is ncégc{ilti:i?;a::r;gs:ro ﬁtl’r s
uctions

- g
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should be given to the Controllers of Public Works Accounts to perform
the duty referr_ed to, the principles on which the distribution of charges is
to be made being defined, and rules laid down for deciding doubtful points.

108. More difficulty will be found in obtaining a reliable Capital
Account for the old works already executed, on which the expenditure was
spread over many past years when the system of accounts was not so precise
as at present. For these the best approximation that is now possible must
be got from the old accounts, making allowances, where necessary, for
elements of charge the exact amount of which it may not be now possible
to determine with precision. Some doubts will arise as regards the cost of
Tstablishments, and some as regards the separation of the charges against
Capital from those against Revenue. These must be solved in the best way
practicable ; and it is probable that with care the results finally deduced will
not vary by any important amount from what an exact account would have

shown.
109. As will hereafter be explained more fully, it will also be neces-

sary to take an arbitrary starting point for the Capital Account in dealing
with the oldest class of works. The only practical way of reviewing the
financial results of the outlay on these works, is to compare the income as
it was at a certain_arbitrary starting point with the income now received.
In such cases it will necessarily be assumed that all outlay before the fixed
date taken, was a direct set-off against the gross revenue. After that date

Capital will be passed to the Capital

the outlay properly chargeable to
Account, and a proper apportionment of the expenditure between Capital

and Revenue will have to be made.

110. The question has been raised with respect to this class_of older
works, in which much that was valuable already existed before our Engineers
began to make improvements, whether it will be possible to take account of
the first cost of what we found ready to our bands, and how, if an allow-
ance is not made for such first cost, any useful comparison can be instituted

between the profits of the older and the newer works.

111. The reply to these questions must, I think, be in the sense
already suggested, namely, that our examination into the profits of the older
works must be confined to the Teturns on the outlay which bas taken place
within a given period. By adopting this course, some practical compensation
will be obtained for the inequality in first cost of the old works as compared
to the new. The old work will have the advantage of a relatively small
Capital Account, but at the same time the apparent profits from it will be

reduced, because on the proposed system the profits will be restricted to the

sum by which the present income exceeds the old income realized at the

time our operations began, or before the opening of the Capital Account.
The new work on the other hand, while it has a Capital Account charged

with the entire cost of the undertaking, also obtains credit for ' the entire

' . . . . D .
increase of income due to the irrgation, because in the nature of the case

there was no such income before the work was begun.

112. But although it may not be possible to place the accounts of
{he old and new works on a footing which will admit of exact comparisons,
yet the means of obtaining useful information as to the relative cosb and
profits of such classes of works will not be altogether wanting. In all
cases it will be very desirable to draw out the Capital Accounts in a Way
which shall indicate readily what have been the main elements of charge
for each particular work. ~ By help of such a statement it will at once
become apparent what are the works which the Capital Account in any
case actually represents, and hence may be inferred the amount of help
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which has been .
n which for inst:?rg:%rdt(id gl fhe old pre-cxisting works, Inan old canal
be Seen at o slones thzl:z tIlnam channels were obtained free of coszJ 1t cmldtl
extremely low. In new lekcapltal charge for this part of the \;;rl‘ivo\]; 3
of each would also read'Yorbs by help of these figures, the special charact :
necessary condition of W(;)l; * oStinguished. It must be recognizcd asrz
upon each will vary accord'r s such as these, that the obligatory expenditure
to be overcome ‘will not lmg to circumstances.  The en"?ncermrr‘dri)iﬁcultics
affect the outlay sucha ways be alike, nor the other circumstances which
quantity of work s o a3 the cost of labour, materials, and land, and the
between the. Goda. executed. The very great difference whicli exists
bridges for examny er¥ Canals and the Ganges Canal in respeet tl ad-
St vy s e o Y o o Gt
e higher cost of the latter canalrzzmll)lcc)ls%é rggélilgrhzizft:;:‘tilis(l)ltgzler causes o
g .

113. B o .

possible to ma)lr; g(;z(l)lrglga\ﬁxth the Capital Accounts in this way, it will also be
occurred in drawine up th méanges for any omissions which have unavoidabl
of charge which io k p the Capital Accounts of the older works. If an itcn{
of the newer works nt(') erll'to be necessary, and which burdens the acc):)unts
cision, doos ot 4 0 }v ich the accounts have been kept with greater pre-
some extent at le m;eil}‘l or the older works, it may be safely infcr%cd‘ thatp to
a laraer rela{' ast, the Capital Account has been under-chareed ’h

g ive profit should be expected. rged, and that

114, arrvine . ,
it will obviogsriycgrcry }l)?gpegntoo;e?vitr%ng;i]gtl‘r:rksﬂalready begun or existing
is eg outlay, past or .
thg) zonpglaji oigﬁigefz‘lble tﬁ Capital, whether i ma}’y haR'e been f;l:lt;;fi’edwf!;:);}:
one sum onbvs;hich tlii) . (faivep ue, or frqm funds raised by loan, as forming
to consider that all ee_Ptr_O t 13 to be estimated. It will be critically correct
are henceforth dmwnms m};g Irrigation works, for which Revenue Accounts
the capital so investu{),‘ ave been constructed by borrowed funds, and that
the old system of oe)( 1sla portion of the public debt. In fact, under
betwoen grantsfromrelv en loans, there was no real distinction possible
on such works is a trenu‘?“ndfmmloam;and any sum spent from Revenue
properly be regarded qsue investment by the Government, and may quite
Moreover, in the acc represented by an equivalent amount of the debt-
between the outly rouPdtS of expenditure, there is no distinction made
any distinction ig' tI;OVI ed from Revenue, or otherwise, and to attempt
aseless. or vathor he separate accounts of irrigation works would be
proper check on th‘mPr%C.tlcable. For the purpose of establishing a
that is neoded Is o ed raising of money by loan for these works,n all
yearly sums borrowed m‘g up exact statements in sufficicnt detail of the
of the sums standing ’? nd actually spent. This being done, the whole
cafely taken to anding o debit in the Capital Accounts may be quite
the returns are topbgs::&1g;2et(ll'u§x:3v:t3ttrlncnt o t;;l'le Gtovernment on whick

. ) led, 1e same time i '
the public debt which has virtually been raised for the chlrigt‘:u{::lé(i}og?gtt' lg}?e;)et

works, and on whi ; o
O, vhich the intcrest should at least be covered by the net

115. - .
ACCOI.HIIE wil;r‘gg fproplosed classification of the clements of the Capital
including all caseou]r.xl(_ ‘lannexed.. It has been prepared for the purpose of
the sub-heads wi]lsbl <cly to arise in practice, and 1t does not follow that all
came clags: ﬁc’ation qna])phcz}ble In cvery case. It may be added that the
nance, the ¢ormyp o be suitable for the detail of the charges for maj

parison of which on differcnt works is also (icﬁrablc. 1nte-

-
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116. The only other point calling for attention in connection with
the Capital Accounts is the system of charging for the cost of supervision
when new works are executed by the regular fixed establishments' employed
on canals in operation.  Of course, where new works are wholly carried out by
special establishments, the entire cost of these will be a charge against the
works. In the other cases; it seems likely to be the best plan to charge a
fixed percentage on the outlay on works debitable to Capital, as the cost of
establishment for the supervision of such works, and to deduct this from the
total charge for the establishments for working and . maintenance. I think
10 per cent. will, in future, be sufficient and near enough to a fair average
rate, and will be a convenient rate for calculation. In the North Western
Provinces and Punjab from 10 to 12 per cent. has been commonly taken.
Where the accounts have already been drawn out, making a reasonable
allowance of this sort, it will not be worth while to disturb them as regards
the past : but for the future, and in cases where no account has yet been
taken, I think 10 per cent. may be adopted. C

117.. I next have to consider the Revenue Accounts. In these, as
I have already intimated, no sort of uniformity has been established
in the manner of keeping the accounts or of estimating the profits, and no

roper control has been exercised by the Accounts Department on the
preparation or audit of the final accounts. As observed. .in. respect to the
Capital Accounts, the mere deficiency of departmental criticism and control
The essential point for present consideration is the

will be readily got over.
system on which to reckon the income and charges, and to this I shall now

proceed.
118. And first, the distinction must be recognized between ascertain-

ing the mere financial results of any irrigation work with reference to the

1 which it has occasioned, and the special economy of

outlay of Capita . :
management of that work having regard to the relation between the

income and cost of maintenance, and the extent of the irrigated area, the
volume of water supplied by the works, and so forth. So far as the finances
are concerned, the exact measure of the success or failure of the application
of Capital to the construction of irrigation works is to be found in the result-
ing improvement of the public revenue. If the net improvement exceeds
the increased charge caused by the payment of interest on the Capital,

the investment has at least not been unprofitable.

119. To estimate properl
we must be careful to take into account the entire increase of public revenue
from whatever source derived fairly attributable to the direct operation of
the work. Ience the calculation should evidently include the whole increase
of land revenue due to the introduction of irrigatiun, as well as all direct
water-rates separately charged, and all other receipts, such as navigation

dues, mill-rents, sale of produce of land, &ec.

120. The financial results of any outlay, in the sense in which they
have been now used by me, must be reckoned simply on the Capital
actually laid out, whatever have been the advantages or disadvantages under
which the outlay took place, and whatever be the condition of the works,
or the present value of what remains of them. The system, hitherto
recognized in a partial degree, of allowing a deduction to be made for
deterioration from the total amount of the original Capital outlay before
reckoning the rate of income, charge, or profit, seems to have been intended
to give the means of establishing a departmental or administrative standard by
which to judge of the economy of management and the scale of income, in
relation to the works as they actually existed from time to time. If half

.

g R

y the financial results of ‘any work, therefore
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of the works were by any accident swept away, the Officers in charge could
of course only be expected to realize from the residue a revenue propor-
tionate to the actual value of what remained. This consideration was
no doubt too theoretical, and the deduction has becn made in some cases
In the Madras Returns, in far too arbitrary a manner. The mode in which

such deductions might properly be made from the Capital Account will be
referred to in the sequel. - '

121. Neither will financial considerations of profit be affected by
the works having been partially based on old pre-existing works, for which
‘nomoney was paid. Any increased profit thus obtained can only be
regarded as due to a natural advantage which the Enginecrs have been
skilful or fortunate enough to turn to their purpose. It is manifest that
as each work will have a special character in respect to” its design,
and its first cost, so it will be as regards its remunerative value.
Hence there will be no necessary close analogy between the gross or
net returns from different systems of works existing under different condi-
tions. The financial results must in every case be regarded as having an
absolute rather than a relative value, and the profits can only be pruperly
considered in relation to the Capital actually laid out on each particular work
in question. The comparison of the financial results of different works
one with another, will doubtless have a certain uscful eflect, and the
examination into the causes of differences may lead to important adminis-
trative or fiscal improvements. DBut it must not be regarded as a discredit
to the design of any project, or to the management of any work, that else-
where a larger profit is obtained, under other conditions which do not in
fact apply to the particular work under review. The differences in the
character of the Capital Accounts of two systems of irrigation works, as
before explained, will often give a means of judging to what extent
similar results may fairly be looked for from them, or whether important
variations should be expected. ‘

122. 1 have said that the calculation of the profits of irrigation
works should include the whole increase of land revenue due to the intro-
duction of irrigation. The propriety of this view will not, I think, be

.questioned, though some difference of opinion may arise as to the way of

estimating the exact amount of increase. One great cause of the want of
success which has till now attended the efforts of the Government to obtain

. reliable accounts of the profits of irrigation works has been the erroneous

gystem under which it was attempted to separate the profits due to the
water from the profits arising from the land. It will be clear from the
description which has been given of the mode of charging for irrigation in
Madras and Sindh for instance, that the sl}are of the income due to the
water could there only be settled in an arbitrary manner, as there is a con-
solidated assessment on irrigat.ed }and. In Sith, where cultivation is
practically impossible without irrigation, the separation of the value of the
water, from that of the land, could be made on no principle at all that I
can conceive. Even in those Provinces where a speciaY water-rate is
charged on irrigated lands, it does mnot at all follow that it represents truly
the real advantage to the State due to the irrigation. If the land revenue
be raised merely because the land receives water, and would have to be
lowered again if the water-supply were cut.off, it is obvious that this
increase of revenue is in fact as directly due to the irrigation ag any income
obtained from a separate water-rate. '

123. The truth of these views as I before said will hardly be ques-
tioned; they have been accepted fully by the Madras Government and

s

" pot wholly to
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its principal Revenue Officers, (see Madras No. 1185, dated 20th April
its !

North Western Provinces and Punjab some attempt has

1868){1; I‘:gel: glaede to arrive at an estimate of ‘the increase of land revenue
recen

W 1 1 taken in the Canal

jrricati ks, and credit for this has been (

(Ii’:le . elrrAlizf)lg:ts orBut; these estimates have, I think, been made 1n an
gvenu . A

iv inciple, and
eive to be an erroneous prin
: and on what I conc
arbitrary manner,

which it is difficult to apply in practice, namely, that we should take
one .

due to irrigation the sum by which the revenue on any irrigated land
as aue D ?

bably would have been if the land had been left without

3 it pro . : to that
?X?eeg-:):v hatNovg this at once removes Us from the region of fact 1nt
1rrigation.

‘ h a principle would make his
.0 Trery Revenue Officer on SUC ' s
o oo whas the ovnue ik e et ML
¢ s X lews. ar sl ,
according to bis own ﬁeﬁ[ﬁ {;1: to take the actual .facts ‘ of: each case,lan(é
a far better plan FOU7 < fits due to irrigafion all increase of lan

. i ro
simply tow}rl?gﬁg;zti a?lsy t&‘i{eg’ place after land has been converted from
revenue :

unirrigated tIo 1:;;%'3;; e: of an altogether new Trrigation Wor]i, Whesteze [z:lllagh%
land gl?gjr;liednwas pefore unirrigated, it %\{lou{lde :gﬂgfwiazg :::eniesj(,iue 6o the
}?;ve proposed, that the profts under £ tual land revenue of the

deducting from the actu or :
wqu tw gull(inl(ale ffglrlr?dtil:)ge to time,athe revenue which was paid immediately
irrigate

‘rication was begun. : . e e ‘tod
before ;inga]t:lo o cas; of an old system of works where 1rtr11gat;ofn é:;?tgl
120. o rovements or extensions were made by an ﬁ“l aiyr rioated area
before, but D from the present land revenue of the whole 1rnig o
we should deduct Irofh P that same area at the date when

i ine the revenue on U hen
for theertri;isb;;‘g brought into operation, whether the lands were & .
1mpr0V .

o irricated. ) '
ungated oF uBImZ® : :« rule, the acfual 1ncrease of revenue
lain that, by this rule, g . i
126't . S:ﬁ?scgnstruction of the worl_&s, OT Carry 1pg; ox(llpu 2&: ;mg)t}‘ogsy
consequent on 1 L case be determined without the intro of any
ments, will 1n_eac tons ab all. Tf it be Sald, that thfa increase ot. d
arbitrary conS}dera lon ‘1 follows the :ntroduction of irrigation, i

i lands wh oW, - ly depend on that
revenue on irrigated | : vieation, but will partly depend o: ,
be attributed :glﬁl;eiﬁ;l ded property which has nothing to

icati o7 the truth of the position may at once
30 with the apphcta'tlorr‘eofylg lﬁlﬁég%etsaid that to dis'tingui§h this part of
be cqnceded- ?u 12nuep from the other, is quite 1m1.)0331.b1e; rﬁoregyer‘,}
the 30orE e 1d bregone it would mnot be worth while doing it. T :, 0 _](elgr
that if i cou'd b t in "drawing out financial returns of the sor ‘1::?1063
of the .Go.veinmer;ble it to arrit;'e at a clear know}edge qf t.he consegtzr s
d}S‘?ESSlOEtll:y oo?ncapital on_these works in relation to 1{s 1nc0m® &
of its ©

] 1 financial
fial thing for the State In a '
outlay bus b 'ma’glea:t trll?:e essﬁgﬁ 1z}i)e 1 such cases an improvement of the

. : ) ' least cover
point of view, 13 ¢ on the outlay which shall at .
. consequent on mind
revenue, m;medtll?ztlil)(,)utlay. ! If this improvement takes p%lacei);leege:n d ertakeg
th}fa:;nzears:esonthe financial safety of the operation that has

w )

1] be secured. In short although the fallacy of the argument posé hoc ergo
Wl - 3

: that the
{er hoc, may in this case be admitted most fully, lt}émtsﬁ:e ?gg:g ane:ount
o ere fact all that is important, and tho P s of
post hoe is bere 1o fct o alculations of the true p

. introduced into our € ) mall, and
of thoretical e iptroducel R0 Syl il b absluly el
our urrig .

for the purposes in view, quite unworthy of notice.

oradual natural increase of



,(28)

127, If this princi

income_due to the g’:[ll‘;::l}:li be adopted for reckoning the increase of
will follow of course that ction or improvement of irrigation works, 1t
to the outlay. In the'cg anfanalogous system must be adgptcd in resf)ect
no charges for irrigati Seg altogether new works, there will have been
and the net income DW illlon' efore the works were brought into operation
charges for maintenance SEH ply be the whole gross income, less the whole
wise. Here the real nei’; &c.  But n old works improved, it will be other-
of revenue, less th increa.s e of income will be the whole gross increase
be obtained in a som:‘v}‘lv'dl;o}flo:él crease of charge; or the same result will
the difference between the prcsentcggrlet{::;t;;v?1)c’tf;)r§c?)lx§egurposcs by taking

128, ot ) .

show diStincItrlly I)trlzi.ctlcei it will be desirable that the annual accounts shall
current revenie qﬂw wole of the current charges, and the whole of the
exhibit the actun 1Wleut deduction. Thercfore the Revenue Account to
came time fo brin"nevenue and Charges in a clecar manner, and at the
on the credit. side aﬁozt ahcorrect result as to the net income, should show
area, and then ol dI'Sd, the present total land revenue of the irrigated
this may be regarded e u(}:txon the old zef land revenue of that area ;_ and
be added any se tas the gross increase of land revenue, to which would
debtor side w)iT]l bparzi e water-rates and other sources of income. On the
WL of cos oty a shown thq present total current outlay ; and the balance
by e e fle true net income. 'The old net land rcvenue will b

E&c., fzr)rmerlic lcrllg' ro(infthe old gross land revenue, and separate Water-lratcse
old revenxxe);harl:ge ror}n the land now irrigated, the proper share of thé
the maintenance zm(l)ﬂmtalél; ::I\Irlem;e,fanfl all the proper special charges for
that will be shown further on. ent of the old works, taken in the manner

129. i
9. A few words will suffice to explain all that need be

-said further as tothe R
- nexed. evenue Accounts, the proposed form of which is

The credit side will show all :
gation being prepared as alreagy :E;lgllir:(fn ts of income, that due to I

The debit side will exhibi
of the following iten;s:fhlblt all the charges. These will properly consist

Firstythe cost of m e ,
ai ork ,
nery, &e. ntaining the works, ncedful plant, machi-

S
econd, the charges for the special Canal Establishments.

Third, th o
’ etigga{f:‘?enf:; 1;:11(1’»_ ci)lst_ of collection of that part of the Irriga-
Officers. ich i3 managed by the District Revenue

L]

The third of these items is th 1 mm

. e only one calling fo eci

Till now no such charge has appeared in the CanalOAcc;uerlt)sC c{)a&t (1:3 is (:%: "
; ar

. that it will be necessary to debit the Canal Revenues with a reasonabl
able

share of the general Land Revenue charg
Lr‘lrr_; therenlllance'd I(Jiand Revenue, an(cjlh?l;%cs;et[?airlytzw Vfroaietlfazg“ of gollect-
th;r(y;cv)\;tleoré, ;'ﬁcggeu b%r the Collector’s Establishments, as Wells’ Vhich
prevails Th: rg egt;);ns I?arllagement of the works, where 38‘ tto stom
D eation W F P({n 4 of these charges, which should be b 1t system
a orks, will depend on the system under which the adr:)ll;gft}) yt"nhe
: stration

of tl .
he works 1s conducted, and the extent to which the Collector’s 1stablisl
' stablish-

(29 )

ments are entrusted with the management of the Irrigation, and must be
left to be determmed. separately for each particular case, Or system of

130. I need not attempt to lay down any formal rules for dealing

with this apportionment of the Land Revenue charges, but an illustration,

of how I think it might properly be made in Upper India will explain 1My
intentions. The existing system in this case assigns to_the Collector the
cntire management and collection of the increased Land Revenue, and the
collection only of the separate (Canal water-rate. 1 will assume thab
the charges for the Land Revenue odministration might reasonably be held
{o be divisible in the proportion, 3y of one-fourth formere collection, and

three-fourths for administration. The charges for administration might

fairly be divided according to area, those for collection according to the
sums collected.
1 and

£ 1,000 acres, of which 700
acres were unirrigated, 300 irrigated, the Tiand Revenue on the
former being Rs. . and on the latter Rs. 750, At the same time
> The irrigated area

direct water-rates to be Rs. 650.
0 to 1,000, or three-tenths of the whole, and the

1.400 to Rs. 2,100, or two-thirds of the

hole.
geoﬁs. 900. Then three-fourths of Rs. 200, or Rs. 150, would be

debitable as above proposed to the cost of administrat.ion, and Wguld be
distributed according to the area; so that three-tenths of 1t, or Rs. 45, would
be chargeable to irrigation. One-fourth of Rs. 200, or Rs. 50, would ‘t_)e the

roportion of charge for collection, and wou 1 be distributed according to

{he collections, 8O that two-thirds of it, or Rs. 333, would be debited to

irfigation. 1B all Rs. 78% would be debited to irrigation, and the residue
As the area of irrigated land and

Rs. 121% to “ordinary Land Revenue. ' .
amount of irrigation revenu® would notbe liable t0 sudden fluctuations, a

fixed percentage might be oblained something in the above manner, Which

would then suffice probably for many years without change.
t will be desirable to classify

131. For convenience of comparison, i
the charges for Fstablishment inan uniform way- The suggested sub-heads

will be found annexed.
nt to add to the Revenue Account of each

132. Tt will alsobe expedie | :
work, a statement to show what has been its result to date, in respect %o
the discharge of the interest which has accrued on the capital laid ous,

by the net profits derived from 1t. There is an account now drawn out
with this intention, but its form i somewhat cumbersome. What it seems
desirable to give is & statement of the former balance of undischarged interest
on Capital, and of the amount due for the year on the same account; also

the former balance of charges in excess of income. From the sum of these

jtems will be deducted any net profit, or to it will be added any surplus

charge not covered by the income of the year.
In this account it seems needless to carr,
mulated balance of profit, after all the arrears of interest, &c., shall have
been paid off, and the work clears an income 1n €XCess of the 1pterest due
on the Capital. Nor does there seem 10 be any utility 10 carrying on the

accumulated account of charges, and interest, after the
charged by surplus income.
133. A memorandum of the Capital Account will be a necessary

addition to the Revenue Accounts of the year. .
of writing off

134. Here reference m3y be made to the proper Way _
sums from the Capital Account for such reasons a3 were before noticed.

arry forward any “aceu-

5 Also let tﬁe total cost of the Land Revenue Establishments -

ey

e Al

y have been dis-

A st i T N e

e &Y.
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T 4 )
The right course seems to be to make i i
e 1t obligatory, that whenever a sum i

written off fr :
A om Capital, a corr esponding debit should be made to the Revenue

ccount. The profits w
proiits would thus be applied to discharging the debt repre-

senting the Capital, If
allowed of the whols capittz:icbZihOIC work ceased to exist, and the profits had

would have been estab]; nareplaced or refunded o
suppl . stablished. The oblirat; ed, a proper equilibrium
PPly all restorations of the Works,0 li)shg?it(i:gt?; (;ll;ﬁel;i;tlégggu;lccount o

D L]

155. This ¢
Rev 1spg;essgf zixrlltthat need be said regarding the Annual
parate works. DBut the question next arises

e fu .
rther expedient to show in the Public accounts of

the Empir

e, Under a . e

nue due to IrrigatiOnsg%rfe and distinct head, the agereoate of the reve-
construction and ypai rks, and the aggregate of the %h;rgcs which their

mainte invy
ference of practice 1y i nance 1molve§. At present there is much dif-
orks in the general accollllmtnner of exlnbxting theincome due to Irrigation
under Land Revenyg : r}ls. At Madras, this income is exclusively sl
ay, part is shown un.d . f:ht 1¢ North Western Provinces Punjab an{l ngn
r the head of Public Works, and part under Larrrll(i

evenue. In all Prov
R rovinces, t} o
tvenue, and partly under Pug?icc\l{z’l;?ﬁ: ¢ partly classed under Tand

136.
The Government of India in its Resolution No. 10, dated 1st

Importance of th ioat
e Irrigation re
1e above sugzestion fo venue, and brought f; .
i A orwar :
ggestion for separating the receiptg and et[?enf(ﬁ;u‘gsclussxon
- re due to

irrigation works, from h
and oxlik oS, 1¢ heads of Land I :
xhibiting them under a new head to be z;gggguti alr;dexli)sut?;l: sWorks,
g scries.

137. Th ' i W
¢ Government of India remarked that, with a crowin:
o]

exnends haive
penditure on Irrigation Works, it will become: yearl i :
Y more 1mportant

to show, in a dist
’ ¢ t and tane
the res ne langible form, o
™ reixl(t:i'Of that expend.lturae, on the R:vf-:}:le face of the Annua] Accounts,
lon of such a distinet : ue and Charge of the year.

class of work : .
s on their administrative control would also probably prove of

much value, The i .
. Jarge tncome which would be shown to be due to Irria
7a-

tion (and thi
$ particularly applies to Madras), would indicate in an unmis-

takable manner
the ; .
neeessity for making all needful grants for the main-

tenance of the work hi

which have aarr " $ which secure that income, The 3 i
poses, would aImostncgﬁif. y]ea”, as to the insufficient "r{:fl(tlg (f'g: zcl)lmlplamts
g}?eaﬁ?nu%q would exhibitui)ny asrtl)o?nggasée 1n ttl'lﬁl fafgc of the facts Whizli spuucli:

ediate uxp IDIE ntrovertible form. i
ready and most.{llé‘égil[:;]sltllon of the Charges and i%:avenﬁg “t'gsldsm?lg ‘t(im'c
epartment, and woy] dng on the economical manaoement of the T a.(:) lt' )
rugality, and jngs constantly keep in view the necessit fmaa it
cate where the administration was best ::gndlf;tcsdmsc(f

far as fi :
nanci: . \f
‘ ancial considerations were concerned

138.  This i .
with the R Important subject was discussed at Mad ;
‘evenue Board and the Chief Engineer for Il;??"g}t’i;r;e \1{1701;&59“
; 3 s in

ebruary last, an(
) tl 1
Tadras GOVOrnment:e conclusions then come to have been approved by the

These conclusi '
should be dividnd ; ons were, that the present head o
galed. Tl:li: lgﬁg_i{}t? two—Zand Revenue Ordinary and Lfa;zf;%lf Rc’v;mz.e
Charge. The oy :1‘ 1sL10n to be made both under the head of Reve;z//e i
gate income derived { and Revenue Irrigated to include the Wh\(;elznuci «%nd
assessment, or in se rom irrigated lands, whether received ip g el?ogre-
parate items of land revenue and watcio;ftoeldat&}

LT

( 31)

the miscellaneous items of income derived from Irrigation works would
also be brought to credit under the same head. Henceforth all these
elements of income would be entirely excluded from the Public Works

Budget. .
139. The charges of all sorts properly debitable to Irrigation Works
would, in like manner, be exhibited under the head Land Revenue Irrigated

. on the expenditure side of the Account. These charges might properly

include the following items :—
1st.—The cost of all new works constructed from Revenue, and all
outlay for repairs and maintenance of works in operation.

s for Establishments solely employed on Irri-

2nd.—All special charge .
gation Works, and a proportionate charge for other Public

Works Establishments partly employed on them.
3rd.—A proportionate amount of the charges of the Land Revenue

Establishments as already explained.
4th.—The interest on the sums obtained by loan and applied to the

construction of new works.

Under the existing arrangement, the bulk of the outlay on new
works of magnitude, and a proper share of the establishment charges for
ls and plant, would be charged against the

them, and of charges for too
loans, and would appear as “Land Revenue Irrigated—BExtraordinary.”

140. There could be no inconvenience in making the transfer of any
d Revenue Irrigated head, from

of the above elements of outlay to the Lan
the heads under which they may now appear in the detailed Sections of
transfer of a part of the cost of the

the Budget, in the manner in which the
de to the Judicial head. In this way

Revenue Lstablishments is now ma
all double credits or charges could be avoided.

141. It will of course be seen that this proposal contemplates the
substitution of the fofal revenue of all sorts derived from irrigated land,
o the basis of the new entry in the general accounts, instead of the profits
specially due to the irrigation works only, Wh'ich. vsfill be what is dealt with
in the separate Revenue Accounts of the individual works. The reason
for making this arrangement will be readily understood. It was observed
in the Madras Report, that at that Presidency any distinction between the
income from Irmgation Works due fto the land and due to the water

only be established in an imperfect and

could, in the majority of cases, or
arbitrary manner, and though it would be possible to do this, the

advantage to be got for

all that is aimed at could as well be obtained by exhibiting the whole
revenue derived from irrigated land under a separate head. In many
places a complete failure of the water would in practice involve a
complete failure of the whole revenue of the irrigated land, whether the
assessment were made in a consolidated rate or otherwise, and in fact the
whole of the revenue derived from such lands is more or less completely
dependent on’ the proper maintenance of the works which supply them
with water. It is, therefore, substantially more correct to exhibit as pro-
posed the whole revenue of irrigated lands, for the purpose of giving a fair
indication of the amount of revenue dependent on irrigation, rather than
the particular portion which may be critically regarded as due fo_the out-
lay of capital on the works. It will be plain that there is a real distinc-
tion between the objects for which the two sorts of account are preparqd.
The separate Revenue Account of works is to show the purely . financial

e T e

the purpose now in view is not evident, and,
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result of each :
chas an imnvestment. The General Account is to exhibit the

€ 1n connexi et et .
regate charee which is i xion with irrication operations, and
greg ge which is incurred to obtain that revenucl.) a

part of the reve
the agg nue at stak

142. Asregards Ma
of admitting the t;1doption %)rf? st,h
Accounts (which shows
land) without change,
will apply to all pz?rts
the revenue on irrigated land.

(32 )

the plan proposed would have the advantage:
epanate] eﬂﬁgures given in the existing Revenue
pare g’ he aggregate revenue derived from irrigated
e g. asis of the new entry. The same remark

ndia where there is a consolidated assessment of

143. A .
s regards the Provinces where there is a separate water-rate,

the profits

by the water-rat
L -rate alone, and to obtai j
f:trgsm Iporttll]gn of the Jand Revenue l?voﬁlcg

. In this case therefore it will also be simpler to follow the course

suggested.

of irrigation are, as before remarked, not properly represented

ust estimate of those profits a
have to be added to thg Wzlxtcr—

144,
annexed forAml: E}Eagc{:oﬁgi({v}fﬁ“&er- say on this subject is to refer to the
. vincial Revenue Report of Irrigati?rlg{]\tforljg.f ully be rendered vith a Tro-

145, It will be : .
1 convenicnt if I ani .
now put forward in relation to the Irri;.g'a:i‘z)cr;1 Im?clggit:}}e specific proposals

1st.—
st Thagh’gl:ﬁdAlfcounfts Branch of the Public Works Department
| paration i)x}cil(l)rttl}lleb%amiztlgf re(slponsible for the exach pre-
" gation Works, (Paras.p 105 itlg IOI;ivelnlu’ie) Accounts of Lrri

2nd.—
nd.—That the outlay chargeable to Capital should be classified for

all works in an uniform manner.

(Paras. 112 to 113).

3rd.—That i
a‘vl(;lrkgh‘ih:ei};arate yearly Revenue Accounts of Irrigation
land revenu come should be held to include all increase of
ponding shae ac?u;l]y Ob.t‘““ed on irrigated lands, a corres-
tionate to s;ghoirfcfeg;dl%ar.y Revenue Establishment, propor-
b zharg?_ (Paras. 122 fc; 131(?;5, at the same time shown as a
| ab;lzlee&ﬁ?;::efd land revenue should be ascerlained simply
from time to :pm the actual revenue on the irrigated lands
irrigation b ime the former revenuc received before the
X egan, or before the improvements charged to the

C .
apital Account were brought into operation. (Paras. 27

to 130).

5th.— i

,Thattulrrz,' tllle Gencral Annual Account of Revenues and Expendi-
Lan,d }g present head of Land Revenue be divided into two—

) cvenue Ordinary and Land Iievenue Irrigated, and

1at the entire land revenuc of irrigated land together

th,h. all direct revenue derived from Irrigation Works, be

credited under the latter head, and that all the corrcspond,ino

charges be debited in like manner. (Paras. 138 to 141), 7

SivMra,
2nd September, 1868. }

R. STRACHEY, Colonel, R. E,
Inspr. Genl. of Irrigation TWorks.

e
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Nos. 675 C, dated 7th August, 1866,

RESOLUTION,— By the Government of India, P. 1. Dept.

Department Resolution convening a Committee to
or General in Council remarked

[No. 1.]
Ogseavations.—In Public Works
report on matters connected with the Ganges Canal, the Govern

. that the degree of success attainable in the construction of Canals and other Irrigation works
was due 10 3 great measure to matters unconnected with engineering, dependin?r on climate,
soil, the system of agriculture, and the habits of the people, and “observed that, as these,
as well as encineering practice, differed materially in Northern and Southern India’ it woulé
conduce much to clearing up doubts and differences on the subject of Itriﬂ'ation, works, 1f
Officers familiar with the system in Northern India were deputed from the North Western
Provinces and the Panjab to report on the works in the Madras Presidency, and, similarly.
if Officers from the south were gent from Madras to inspect and report upon the works in
Northern India.

2. The Governments of h Western Provinces, and the PunJ:ab, were

called upon for reports on the The Madras Government did not concur
in the opinion that the success of Canals and other Irrigation works was due to other than
engineering questions, and saw no advantage in establishing the system of inspection and

ted, being of opinion that the probable result would be criticisms and
d lead to no practical good.

cl:OSs-reporting sugges P
discussions which would occupy much time, an

n Provinces also did not expect that any
¢ from those Provinces to report on the

3. The Government of the North Wester
advantage would be gained by deputing an Office
Madras system of irrication, and suggested that the reason why there was so little inform-
ation as to the details- of Madras irrigation, was the absence in that Presidency of an
f irrigation could be collected, arranged,

[rrigation Department in which the statistics o

collated, and interpreted.

4. The Punjab Government, without offering any opinion
otherwise, of establishing the system of inspection and cross-report, states thatnot a single
Officer of suflicicnt experience 18 available for deputation to Madras at present.

5. Notwithstanding these adverse opinions, the Governor General in Council is still
of opinion that much advantage would be gained by the system of reporting indicated,
and that it is especially desirable, in regard to the irrigation system of the Madras Presidency,
if a report could be had which would enable the Government of India to arrive at more
Jdefinite conclusions as to the causes which have conducéd to make Irrigation Works there so
remuperative in many cases.

The want of an Officer of sufficient experience to undertake the necessary investi-
ight often be the main obstacle to the carrying out of this object. An opportunity,
now offers for deputing an Officer, perhaps, above all others, qualified for such a

which is expected in November

duty, in the return of Colonel R. Strachey, R. E, to .In_dia, i
or General in Couneil is of opinion that advantage should

or December next, and the Govern _oplr
be taken of the opportunity to obtain rgports on the Irrigation works of the Madras
Presidency, regarding which more complete information would be most valuable. *
7. Lieutenant-Colonel J. C. Anderson, R. E., of the Madras Public Works Establish-
as & Member of the Ganges Canal C(_)mmihtee, recorded a valuable Memorandum
on the subject of the inc derived from Irrigation works in Southern India, compared
with the return from similar works in the North Western Provinces. But this important
subject still requires further investigatlon,.and the Qovernor General in Council is of opinion
that it is very desirable to devote to it, for a time, the services of an Officer of Colonel
Strachey’s experience and ability.
8. It has accordingly been decided by the Governor General in Council, that instruc-
tions shall be jssued to Colonel Strachey to report his arrival in India to the Government
t the Governor in Council of Madras

of Madras; and the Government of India will reques
to do this Governmeunt the favour to afford Colonel Strachey every facility for examining

and reporting upon all matters connected with the Irrigation works, and system of managing

them, in the Madras Presidency.
No. 63, dated 25th October, 18GG.

[ No. 2.] From—The Secretary of State for India,
To—The Government of India.
1 have reccived and considered in Council your Excelle
11th (No. 126), 1866, on the subject of the deputation of an Officer to rep
tion system of the Madras Presidency, and I have also been in com municatio
Strachey on the subject.
2. Coloncl Strachey has suggested th
Madras, but that it would be useful to exten

Madras, the Nort
above suggestion.

as to the advantage, or

gation, m
however,

ment, bas,

ncy’s Despateh dated Angust
ort on the Irriga-
n with Colonel

n should not be confined to

at the investigatio n 1
important iocalities

J the enquiry to all the more

-



where irrigati ( 2)

. ation 3 L.

tion, whicl 18 practised, wi

ch sed, with a vi

ment, and at iﬁ‘é"s‘f exhibit Fnancial rean] submitting a ge

3. Ic me time be susce t'reslllts, and relati general method for commo d
oncur with Colonel St ptible of aI’I’lication”:e ticonomy of working and 21 e

. o local circum anage-
stances.

gested by
¢ by your Exce] rachey j
mstru cellenc ¢y In the opini
mstructions. o will f would be o opinion that a wide :
ay. eave Eneland e, and have giv r cuquiry than that sug-
g about the begimﬁn«(:nofuu}\tf Officer the necessargy
4 ovember, and land at

4. The di
Colonel St ifferent Local Gov
. ocal Governm
olonel Strachey on this ernments should be informed of the intention to em
h ploy

require, and i servi

: t sh ervice, wi .

with th,e 1t should be un , With a view torn

b local administmtivgcrstood that his cn lf;).th(.nr giving him tho faciliti

. You will systems, qulrics lmp]y no intention of ‘:ﬁlltl.os hf? may
y Inter ercuce

Colonel Strachey” of colu 1se, inform me of the 1
10 limit you have
placed to the durati
uration of

respect to hi 8 emplo
is yment o i :
pay and allowanccsltvﬂ;i: i((:)rvxmce,l and of tho arrang
employed angements you have m
_ ade with

I\ 08, 1036 Co, dated lsth Dcce"lbc' 186()
) s tu

REso
Governn LUTION.—The G
vernment of Indi overnor G .
desirabl of India tod r General in C i
) e to obtai epute Colone ouncil observes ;
some definite cox:[cl]: report on the Ir“r:“‘l’ Strachey to Madras a]o;}:’t it was the intention of the
o remunerative i sion as to the Causbuhoq system of that P ) a8 1t was thourht speci ”lu
in many cases andci which have conducodr:Sl(lency in order to arI:ivclaa )t’;
s o ascertain whether the (;):?S;{i;llfr igation works the?u
¢s on which the works

in Madras b
as have been co
nstry
icted are generally applicable to other 1
other localitics

2. Hel‘ M 1 3
useful to extelfld]eStys Secretary of State for Ind
or India is, howe
2 ever, of opinion that i
at it would be

directed C the enqui
olonel Stra quiry to all impo
Chey to proceed’ in‘;};t"g);:oicﬂltlties where in'ig'lti on i
nstance, to Bon ¢ 18 pfﬂCtiSCd and has
lbﬂy, N it

[ No. 3]

ORDER.—O
ment of Bomb rdered, that a co
Government of n‘(‘],-ltl‘ a request {)l{atofhthe papers above read b
o e st f affors Governor i Council e forwarded to the Govern-
Colonel Strachey eve(r)ny tfh niglI’residency g and
acility for examining and

reportine u
: ng upon all ms
liem, in that Presidenc';rtters connected with the Irri
. rrigation
S works, and system i
of managing

No. ]
1006, dated 12th April, 1865.

[No. 4 ]
* = Frome——Co
’ LoNEL C. A. O .
To—S8ceretary to the Govlet:'lt,zrf:,; I:-,f«‘?ecj/. to the Govt. of Madras, in th P
nt of India, P, J, ' dras, in the L W Dept
» L ,r. _Dcl)t. S 42Y]

In ack
now 1
ledging the receipt of y 1
. o w0 our letter* da
+ . 6508 (Cf-_-gggg. Rcﬂolution'!’te(%);hetl”th Septembcr fadts e
- e 1@ ) i
;‘h]"::l;laccomp:mied h¢ IG:;(I,n:llpent of India
e at the Madras Gov’ irected to state
That for 18(:} Remunerative W, results of the Ornﬂ]t‘llt.m’e fully alive &0
dated 273L.l?41'«‘Y{:5 forwnrde('im:‘iﬂt'h] PreSidency ag:icut Irnganon oL e
cbruary 1663, ctter No. 554, these reﬁu,lts lmﬂll::t a Return} embodying
and forwa s been regularl :
rded to the G ; prcpm'bd
overnment of India.

the import
ance of accura
tely re N .
gistering t]
g the

2.. Tam
P to explai
possible in thi plain that in eivi
is Presi In giving )
of the North \VeS::;degcy to entor irto the financial results of Irrigati
of separating the wa? rovinces The rsudl detail as has bce(x)l d rrigation works, it i not
g:lzlmtuiyﬁof water a“o‘;f;(rlﬂ}es from the lai‘('le[r‘:e t:f:stem which pre 3:53 llnL the ganal Reports
ucral financi: or irrigati ntal, toge icre, and the di
this result ?:1 21:11 ,{qsult of the oult%:tmn’ render it lglb t(l)lse l:1 ]Wlth the non:restriction1ff)if(3 utllty
ubited by creditiné )t;n‘(l:})lo\l\ly e?cch Irrigatil)ons;Vl)?k 0 Ido ]ll’lol‘e than show t]ii
ork with the . In the return i :
gross revenuo deriv in question
ed from it, and b
s Y

debiting i
ue it wi
S ith th ;
rate of 4 ¢ entire co
el ce st of mai
1 nt. upon the °l'igiuul'ucr:,t;:~“a{m° and repairs, as well
ital sunk R vell as with int
. crost at the

No. 885
85, dated 22nd March, 1867.

[No. 5.1 F
+1 From—CoLoxg
L C. A. Or
. R, R. E Y,
T'o—Sceretury tob. W. Dept., » Seey. to the Govt. of Madras, in the
the Government of India p/ W. Dent )
s &0 - ept.,

In laying bef
Presidenc fzr pre the Govarnme i
means sa};isﬁed tg: tyear 1865-6G n{ ?xf Ind’m the Statement of T
culty'of obtaining ref’,tl}: € 'f'l‘ustwo;‘thy nntdlrected to state that (‘Il_llmerative Works In thi
carrying out any irri }‘L. le information aa ure of all the return . thls_Goverumont e b 1o
y irrigational work is grcs to the increase of r’s cmbodied thorein. =l i
ek o e i it e
derably increased when
3

(3)
ainly of old Native con-

his Presidency, the works are 1
d in the returns under the

agisi .
atruct':(l)tig e:lfr?l instances the case in t
head of :‘C eir original cost being unknowr, and the sums entered 10
works to apital Outlay” represcoting the expense cither of Tepairs necessary to restore the
an cfficient state, or of improvements and extensions executed of late years. The
o Engineers, printed as Appendices the Statement of

rem

Rel:l:ﬁs of some of the Superintending B

crative Works, will illustrate the ditficulty which has been experienced in drawing up
as Colonel Strachey who has been deputed

these returns.
by thﬁ' G In conclusion, I am directed to state that,
overnment of India t0 inspect and report upon the irrigation Works in the Presidency,
this Government consider it advisable to defer for the
it to the Government of India

may very shortly be expected beré gt s
n the su _]ect,
laid before them, the Annual Statement of

TESe
Ele:}::t any further remarks upo
shape in which it has D itherto been

€11 > gt tl e
l{‘ wunerativ ‘»()lk * /

er, 1865.

dated 18th Decemb.
P. W. Dept.

RESOLUTI ON,—By the Government of Indid,
of the two letters above read, the Government of
Works in that Presidency for the year 1863-64,
revenue system which prevails in the

from the land rental, and the

it i ible to do more

No. 1230 C,

[No. 8.]

OpSERVATIONS: :
Madras submits 8 tatement of Remunperative
Jetter it 18 explained that, owing t0 the
Madras Presidencys the difficulty of scparating the water-rates
i f ‘the quantity of water allowed for jrrigation, it 18 -impossible
il result of the outlay u irrig d that this
result 8 exhibited by crediting each work with the gross revenue derived from it, and by
Jebiting it with the entire cost of maintenance and repairs, 88 well as with interest at the
rate of ¢ cent. upon the original capital sunk. , '
9. By adding up the i . | the statement, it appests that the total outlay up to
9 works embraced in it, was Rs. 86,87,462, or £868,746. This
L works in the Madras

g0th April 1863 oo the 2
it may be remarked 18 8 small sum for the entire outlay OB suc

o 30th April 1863 :—

the general financ

Presidency- .
3. The entire pet result wasad follows up b

Rs. £

Net profit op 16 of the works . e e 3,13,28,492 or 3,132,849

Loss on 6 of the works 9,81,315 or 98,131

O e

3,10,47,177 or 3,104,718

——

Result on the whole neb prefit e
. ——

e outlay-
only Rs. 6,506,691, or

being 337 -3 Per cent. on the entir
4. During the year 1863-64, the whole outlay of capital Wwas
£65,669, while the amount of net income for the year Was— R P
8.
Net profit on 16 ¥0rk8 "7 e R 288,425
LOhS on 6 works . see sue .oe et Y 81,211 or 8,121
Net profit on the whole 98,03,038 or 280,304
. - — .
the whole outlay previous to the year in question 1O less than 32} per cent. for
onably been very profitable, but

Leing on
the yeur _ . )
rigation works in Madras have unquestt
it desirable that an endeavour should be made to

5. The great Ir
the very larg® noted above, makes 1 ) : sh
obtain such count of the profits of each work a8 will make intelligible the causes of
the results This would enable the Government 0 judge whether a like result; is

probable from of the same kind.
6. Itis believed that sone of the works in question are
ernment,

initiated by the British Gov put partial restorations
much of the njured,

which, owing to k remaining um
brought into use with little et I 1
comparatively Fud and the profits accordingly high. But as the ex
¢ ja set down 5 outlay on ** original works and
rely Testorations of former works,
i . the ReturDs,

not entirely original works
i ative Pprojects,

could be

get forth.
future outlay

(1)'f theso acd Ot
ikely to mislead, unless the fact of their being merely
ortions 0 ancient work remained, clearly notice in 2

the expression « grigina works and o-constructions,

n » or as ibe

« pestorations and improvemen ™
i cneral phrasé for

uch or certain P . !
istead of making use ©
mploying & g

That js to says :
i 8uch cases they chould be seb di_)\Vﬂ s
case may be; using the terms speclally apy

all cascy,

ply as
licable, and not €

-
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;
_ ( 4) ; (5 ) i :
7. For instance, tl b
Coleroon in Tani , the work.s on the Lower Coleroon i . ) : ¢
diture and in :;l I-lf;z;rzrez::nabc?nmderable extent, a.ncient:1 w:'l;rgglit};nﬁrc? téhi}nd on the Upper . obtained from the use of the Canals? Of the difference of land revenue, is it difference of ]
g elow :— 8, of these the expendi- : grotss grt}r:et (‘r‘evlfmle i) 1_8[}1](1 if tthefl::;te?l what claax}res d(cl)es it bear? 1Is a share of the entire a4
L ost of the Civil establishment 0 a districts deducted, or if not, why should it not be 1 ‘
R ‘ ) 12. Then, again, what are the charges included in thq Rs. 1,69,923 % Does this su ‘ l
CAPITAL OUTLAT. 'g&rx; Ifr?)ra(l)!:;z NET BEORIPTS TR contain, in addition to the entire charges for repairs, the whole of the ’Engineet and Consseﬁ 5
Aenis 1865, 1863-64. ‘ vancy Establishment of the works, with all establishments for collecting any petty revenue E
exchésive of thef land revenue 2h %o&s it inch(llde a fair share of the “cost of the superior’ i
establishments for controlling the cers in direct charge of th ;
South Arcot ... ‘ : ZRS- Rs. Rs. tion of the accounts? ? ° o works, and for the  elabora- ‘}
cee ses ves 9,0- - )
Tanjore ... /29,050 64,46,771 4,01,012 . 13, Further, in order to test the amount of increase of land revenue that is due to the E
oo | 2,309,865 116.81.809 § ‘ works of irrigation, it is necessary that there should be a comparison instituted between ;
. 210,04, 5,25,530 .o . the growth of the revenue of the districts affected by the Godavery Works, and that in dis- 4
| : tricts as nearly as possible similarly cireumstanced in which no such.works have been estab- [
- : lished, such as Vizagapatam immediately north of the Godavery District, and Nellore south '
Total 3,68,915 1.81.98.580 of the Kistna District. §
Let these sums be taken fi . B 926,548 i 14, Again, it would be desirable to know whether the average revenue before the irriga- '
aggregate of the ret;umrt(,mf3 the entire tion began was moral or not, and whether the revenue within any moderate interior period [
efore given ... $6,87,462 3,10,47,177 23 ' bas been sensibly larger than the average taken as the standard of comparison ip the Return, L
’ 03,038 Next what was the actual area of web and dry cultivation on which revenue was paid, and t
] . * what the rates before the canal period, and what the corresponding figures for the last few’ R
And the result is ‘ years? It will probably be found that a very large proportion of the profits arises from an y
ve 83,18,547 1,29,18,597 1876490 o actual increase of total area under cultivation. Ei
Lk ' 15, Itiswo doubt the case that much, if not all, the information mentioned as neces- ’
P ! gary is on record somewhere; bul the object is to obtain it, in a succinct form with the returns, ' i3
er cent. on first Column ... 1553 9, and put in 2 shape to bring oub the reasons from the results which tbe returns give. If this ¢ 0
e 24 be once done, the succeeding years return neéd not repeat the whole information, but only so -
Here the result of all these works excluding ti s atill o ‘ -~ B, : much as is necessary to produce a connected series of reports following out the history of the ,
longer 50 nstonishing as when the fuct of iding theso two is sl a very large proft, but no works. P |
restoration is not taken into account. orks being in some degree works . 16. Leaving the Godavery, which may be regarded as the key and type for general
8. Again, if the God . . enquiries to elucidate the whole gubject, and turning to the remaining Works, it 18 to be |
the result %v N be as follo “i‘svffz works are similiarly struck out, and separately considered . poticed that, though the average i3 & ni]odera,te profit of 14 per cent. before any payment of l‘
: ered, g interest is deducted, the individual works differ very largely in their results. One realizes 118 L
, X . er cent. per annum of profit, while others result in absolute loss. It would be very desirable :
Rs. R 2 to place on record in connexion with these reports the causes why one work is successful, and ]
Brought forward ... 83.18.5 S Rs l another a failure; and why one is astonishingly profitable, while others are only moderately ]
. 3,18,547 . | 1,29,18,597 18,76,490 ' | so. Also something should be told of the measures of administration in progress, of in con- ﬁi
Godavery ... 36,67,742 . T templation, and of the ultimate prospects of the works, ) ]
. AR 97,88,636 14,06,518 17. In fact of each of these 22 works there should be a succinct history shewing the ;
x stages it has gone through, and its present state and prospects, with the opinion of the Mad- :
Balance 46,50,805 3129 ’ ras Clovernment on the merits, or otherwise, of the administration. There doubtless is & !
i ’ ,29,961 4,69,072 5 system and science of management for Irrigation Works in Madras with special applications i
E to each case. But it will be much moreé satisfactory if, while the working of this in each - .
Per cent. on first Column 692 [ case is watched, as doubtless it is by the Madras authorities, there is also placed on record & it
Te 104 i detailed annual review of the proceedings during each year, and their results. i
e

9. Thus, if the ancient wo S — -
’ rks which have been restored - - )
, and the Godaver -
y works are : ‘
No. 48, dated 31st Augush, 1866.
From— The Secretary of State for India,
' ‘ l

omitted, the average of the a
’ 1 profit ini :
after payment of nnual profit on the remaining work
payment of 4 per cent. interest, or really to 14 per cent. rks is reduced to 10 per cent,
‘ [ No. 7.1
Ty—The Government of India. . .
t the  Statement of Remunerative Works in the Madras

10. It seems, then, that the k. :
works would be to obtain clea,re ¢y to understanding the profits of the M ot
analysis of the profits of the Godavery W?)(ti‘lr{? IXi%a&l&r;
d with your Excellency’s Despatch of 18th December
though the shape in which that

T have examined with interes

there is on record by wa :
y of analysis i
alysis is, that the mode of reckoning the profit is to take th
e
Presidency,” which was transmitte

average an 2
use, and ton(;l:é lig‘:(tihﬁvg:;:: :}f the Districts for the five years before the
the profit on the works. In thiz I:;esent annual Jand revenue, the differen works came into K 2 3 >
way of increased production irres anner it i3 said the works gain whatev ce being taken as ‘ last. The document contains much valuable information,
other items of revenue not includggc‘;tlvih(;f l;hedeﬁ'ects of irrigation, whileetxilethi}re is in the ‘ joformation is submitted, is perhaps susceptible of improvement.
works. nd revenue which may, perhapsybgsg oredit for 9. The works treated of are, with one exception, works of irrigation, and the return
11, Thus for the Godavery we have ) ue to the ,» proposes to exhibit under separate headings, with respect to _each individually the ¢ outlay
- " on construction,” the anpual “charges,” and gross and net income; but(:i a}t: egtiy 15: mtq.de
under the first heading, which should apparently have no place there, an the introduc ion
%f:is:tgzzzieds o(f all sorts for 1863-64 Rs, of which occasions an error in the total. From original outlay on construction 18 deducted
e and repaurs e 17,23,150 an annual one per cent. for deterioration for wear nd tear, and only the difference 18 ?j
Not oroft, ot deducting e 1,69,923 ?epresented as the “balance of capital" invested in the work. P.»ut'whfather by this balance i
profit, not deducting interest . —— ' ’Y is meant the actual cost, or the present value of any work, 1t 18 likely to be equally
. - .. 15,53227 ' n}isleadlng- 'An annual one per cent. will, after sufficient lapse of time, become by accumula-
— = ' tion equal in amount to the original principal, s0 that, at the end of & hundred years from
the date of its construction, every work would appear to have neither cost anything, BOT

onstruction,” the

as being any longer worth anything.
othing but cost

3. Tt would evidently be a pre €
whole amount so expended without deduction,

But to be satisfied about this, it i8 neces
\ ssary to know how the s
um of Rs..17,23,150 is

calculated. Is it all difference in land revenue, or are there other items of d
ms of receipts di
pts directly ferable plan to enter under “outlay on ¢

to enter under ¢ charges” 1

® That is to say new anicuts were construct
o ed a : :
to utilize more completely the existing net work of g;;gzunzll:;e rivers, and certain new channels coustructed b h
. ’ . ed by whic .

-

e e
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of maintenance and s
lishments with i repairs (inclusive of co
' interest . urse of cost of co
), and under income to deduct nothing f;]oilelr;?g:sy P&;Ec(:ie q(;he!l') iStab.
eds, but cost

of maintenan :
ce and re imi : :
returns, pairs similarly inclusive), leaving the remainder to
appear as net

. 4. If the statement had b y i

isterd of L% een framed in this manner, i
fustead of B, 8657402, as th tota outlay on " the works included e Bves: {2163
returas from the expenditures; but ¢ fs importaat. to. ot autr o o g ]
g the works in questio Phich arc o not oetioels et have :
the British Govemmentf,1 ” n are some which are “not entirely ori nal works _df)l}e: Py
The distinction i ,  but onl.}' restorations or i reyorlgmal'wm‘ks vk
proft realize(()il.l 1'} h?x sntlﬁsétwlll:alterml one, more espé;?zsli;"viex:n iigtlie:rfi ﬁncwnt e Workg
in South Aveot and e} ole outlay on the irrigation works on thenf) (l):1 o B g
18 really the cost of %10 , 18 set down at no more than Rs. 3.8 9(1) o Do
4 more than new Anicuts, and new.cm,n:xlg di;iwv‘t’ll;:fht: hOt‘}i?VGI‘-
all g 0 utilize a

.

-] . C

P I)
e 1 C e del"‘ved |r()ln 1he aunver a][(] (:()I(}r()“n wor em re esented a8

£

profit upon only Rs, 3,6
Y 8 915 a
upon that sum, b 99, appears to amonnt to between t
calculated 11p0n, thl:;t ctohs?; pffe rcentage would, of course, be ve‘:}? a:rxlll(licthme lI]I‘mqre'd per cent.
of construction and restoration, if it were pog;rilﬁlee:olt;;t l;tad begn
scertain the

fo i
[ormer instead of on that of restoration only.

5. The abund
ant remunerati
us to overlook the erativeness of some of th
u ; e QN :
blll]t E‘Ome have hitl?gﬁtlguﬁszihzeness of others. Some of themIai)d;::: b:gxrlkljrirﬁ?::tns()t o
which the returns are eal omparative failures, and in ev t successes,
and those of ag calculated, renders comparison b ery case the peculiar basis on
h oth S 5 etween the
sep(zlxiratmg the wazer-m:ez }:‘2:1’ (;{lel n{hadxmpraclncable. In Madr;;n%?vtil;): X,o:}lf: d«ﬁﬁgi iltdm?-
creditine an irrieati . and rental, the practi > S ulty o
3 ation work with the wh : practice would seem to be th
Tevenue at present vi e whole difference bet e that of
yielded Pré)vioslfs[;t y:elde}(ll by the land under the inﬂuencewggntﬁ;e awount of Government
North-West Prov%’nceos ta(; cio nfst“;_chon of the work. Elsewhere :: 11t("or&'ndt the amount
for the fields irrioated by i rrigation work is credited, si . instance, in the
) igated by it, and whi ed, simply with the w :
Evidently no us > y it, and which, therefore, doe water-rate paid
eful purpose can be » does not show the real effect of tl P
revenue in the one case with si served by comparing the combined land i¢ works.
of the relative remunort ith simple water revenue in the oth and and water
. erativeness of work so di : other. In order fairly to j
might be to : ork so differently ci y to judge
g ascertain the acreage irri y circumstanced, a not unsuitable pla
acreage would yield if charged ws irrigated by each, the amount of uitable plan
revenue which
amounts would bear ged with the same water-rate, and th ; . each
a comparison on this t;))ritggl?l‘;tlgz t\(\)rn their respective works, It n?ia%l;oggr‘tlm? 1“ 'hlc.h those
and those in the Madras Provinces et 1nd1v1du¢}1 canals in the Ptim.]'ab ai(iiul\ftgrtl.ﬂs{’l&tme
. ] -West,

6. Another subject f i

of irrieation worke ; ] or enquiry, not less interesting
gt amg;kgs ;1111 ethiihgadras and in the other Presidenbciet;l milsﬂt]ﬁt of the relative success
different works has been aur a; vorks themselves. The largf; diHETe oo L, Vorions success
One work i reprosentoy asa .u]de‘d to above, and has also been noticeanﬁe i the results of
actual loss. “ Tt would” agle ng 118 per cent. of annual profits w}}iyour Government.
one work is successful, and a yoﬁ say, “be very desirable to have on cone pers result in
others are only mode’erate] nf)tner a failure, and why one is a.stonish're(l:md the causes why
out the desirableness of as y s0." The purport in short, of the foregoi o poirofitalle, whilo
}vorks in Madras, and Certgimng first the exact measure of succ:ssmglr'emarks’ 18 to point
it would be much casier tﬁcon ¥, the causes to which that success ig d aoneved b Y irrigation
to the Madras syetons ofan at present to estimate rightly an ss ue. 1If this were done,
circumstances that system , construction, and to determine w{xatpegml tona e bolonging
then be enabled, when a,ls applicable, To use your own words e lons and in what
whether like res{ﬂts would cie)rtam outlay has been productive of: ’ y(?ur. Government would
of the required informati e probable from outlay of the sam cil'tam results, o judge
}n Madras, somewhat difI'e(;-I;nItn li%zhtfolifnaﬂor:ile% o3 annual Statemegtslgg:elseWhere.” ek
rom those of the statement und o S ral oo & somewh Feront. primae
I observe, bee suorien l)un er review. Several useful alterat; ewhat different princip]

< g ou to atious in A have,
above might aléo perhaps be);, gopted *;:lli f:g:;iltl;izt of Madras, and somlz,ogfl tlhegg i:fd]?’tv ?

ge. ate

Dated 31st January, 1867.

[No. 8.] JMemo. by C
4 OLZNEL R. 'STRACHEY. R. E, Inspector General o .
we extension of Irrigation in Sindh, of Dirigation, on

The rain-fall in Sindh i |

without the aid of irrinzlmti%g ll_snsgosma]f!, that cultivation may be said to
purpose is to draw canals from S;e IOTm. The ordinary meaus of ‘obto' ¢ almost impossible
B raiatain o supply of water in the' ndus. But it has been beyond tha‘nlng water for thiy
which corresponds to the rain Iir ctal?als’ excepting during the seas L bgver of the peoplo
khureef season, It follows th ty onths of other parts of Indis sn of the inundation,
at, a3 a rule, the cultivation of Sindl])a’ismﬁlmt'(: tc}let e Eperad
ited to a khureef

'Y
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crop; and the rubbee, or cold season crop, is less than one-tenth of the whole. Further,
measure consumed in the country, supplying’»

the produce of the khureef crops is in a great
the food of the population and their cattle. The more valuable cereal grains and oil seeds are

the produce of the rubbee crops, and from the causes that have been mentioned, the quantity
of these is very small, and und ting circumstances is not likely to be increased to any

er exis
sensible extent.

The cultivation dependen
that which can be carried on wi

t on the canals may be divided into two great classes —First,
th water naturally flowing over the surface of the land, in

Sindh termed Moke, and equivalent to Tor of the North-West Provinces ; and second, that
o be artificially raised to lands, the surface of which is above the

which requires the water t
als, in Sindh called Churkee, and in the North-West Dadl.

watcr-level of the can

The moke cultivation is far less certain and less valuable than might at first sight appear
likely, consequent on the almost entire absence of control over the level of the water in the
canals. This level simply depends on the rise and fall of the river, and excepting in some
few specially favourable cases, the risk of the cultivators in moke cultivation is very consider-
able, and the relative value as compared to churkee, greatly reduced.

The churkee cultivatio d from being dependent on the use of the churka,” or
Persian wheel, by whic o the necessary level. It is probable that con-
giderably more than one-half of the whole cu is churkee land, and it is not likely-
that .the average height to which the water has to be rals_egl 18 less- than 5 or 6 feet. It will
be obvious that a very great expenditure of labour 1s requisite to lift water in this manner.
Major Lambert, the Collector of Kurrachee, has got together a great number of estimates of
the cost of this operation, and he reckons that it amounts, on the average of the whole

Rs. 15 an acre. 1t is wonderful how the country can support such a
The charge on the Sindhee peasant, over half of the Province, to
1 community of most countries

n which nature places the agricultura ;
f the regular rain-fall, is not less than is paid in England as the

Province, to about

burden on its agriculture.
lace him in the position i

without any cost, by means 0

whole amount of rent.
importance arise from the rude

But besides these difficulties, others of hardly less :
manner in which the irrigation channels have been formed in the first instance. _VVant_of
stability in the heads of the main canals ; obstruction of the channels by the deposit of silt,
due to irregularities of inclination, or other causes ; injuries to water-courses and adjacent
lands from the breaching of embanked channels, ill-designed or const.ructed ; submergence of
lands by reason of the e:wpe of water from canals, the supply in ‘WhICh has been in excess
of the requirements for irrigation ; injuries of various descriptions, arising from the Indus
floods breaking into the water-courses and the irrigated lands: these are some of the more
igation is liable.

important defects to which the predent system of irrl
lication of engineering science to

Till the present time, there has been hardly any app . )
the improvement of this state of things, and the existing Canal Engineers are little more
than superior Overseers of the annual canal clearances, under the direction of the Revenue
District Officers. Some improvements, not without value, have been made from time to time
in the rude system of canals which existed when Sindh first became a British Province, and
in the Shikarpoor Collectorate, the supply of water has been sensibly increased with a corres-

onding distinct increase of cultivation and revenue. DBut, asa whole, the condition of the

g and that this should be the

country and the people must be regarded as almost stationary ; and :
case seems quite suffi he adverse combination of circumstances which

ciently explained by t
have been mentioned.

The irregularity of the flow of the cana}s,.angl their rude character, often leads to a
wasteful use of the water in Moke lands. The limitation of the quantity of water supplied

th the absence of rain, prevents the lands recovering itself after
o or three years; this leads to very

by the canals, combined wi
cropping, and induces a practice of long fallows of tw
the ground being seldom properly cleared of weeds and jungle. The
ly the extent of land which

slovenly husbandry, L .
t on the raising of the water, restricts great
The almost com-

heavy labour attendan ts. ]
might, under more favourable conditions, be tilled by the existing population. '
part of the soil is believed

plete absence of arubbee crop, although the climate and the greater |
t Provinces, deprives the

to be as favorable for its production in Sindh as in the North-Wes ¢
arrangement of water-supply, should be to him a source
nd the stationary

cultivator of what, under a happier i
of great comparative wealth and absolute prosperity. The poverty a: g

material position of the population, and the small amount of exportable produce which comes

into the markets prevent the expansion of trade, opposes the growth of .Kurrachge, the port
of export, and starves the Railway which leads from the agricultural districts to this Port.

_The obvious remedy for all these evils is to be found in the substitution of perennial, for

1 d of water delivered at the level of the surface,

If water could

the existing Intermittent, irrigation canals, an .
instead of at & level which requires that it should be lifted by animal power.

luding, of course, those parts which are sandy desert,

inferior in productive

thus be given to the whole Province (exc : 0
and naturally incapable of culture), it would be })ut little, if at all, C
capacity to the best districts of India; and making-allowance for al}_ the barren reglons,
Sindh would yet remain one of the most important Provinces of the British territories.

——— -

T
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And there is m
And th uch reason t ’
application in the chief o hope that such a rem i
ful consideration before tll)lzrt;lggdtf}liel) :Vultﬁl ra;-ble country. It ?v(?l}{ I(?fa };J:lislzemitelcal'ly possible of
irrigation of the Provi orks for carrying out 1’ , require very care-
thing is to arrive at ince are put in hand; and at such a change of system i
T at 1 in the
prosf)ect PR suaécz(s):czi:mnf w{iether the objectsﬂtl;?) pggse;:i:ln amﬁnt e oy easentinl
of that nature which should indixceethe g}osggflﬁs’ ta Itld the
cnt to take

the necessar
y steps to order fi : ‘
should be carri . urther investigati J
carried out if these mvestigation%aa;%n;aaéi(fi'a;gof;ter ne that the requisite works

It may be assumed
objects to be gai Hrec that there is no fi . .
e gained ; their paramount importaltlllt‘:teh?: szﬁ'egvfﬁz dtlscussmg the character of the

- nt. .

As to the pros

lights in whichp pects of success in accomplishing S

Fll_lancia.], It catnhneotmggter must be.considIe):red; _c/}i:.]slf et[ll:tlas i?nz}ew’ ?bere are two principal

strictly necessary to Pl'Otectptrlopcrly said in this case that Sllch"lneermg; and second, the

against this extreme evil {e country from famine. There is alw‘o lgis as are suggested are

greatly increasing the fa .1-' _ What is sought is to improve the ready sufficient safeguard

at ﬁll events there beCIn ::lzsttf:rl; (iagrécglture, The obligation OI;:)St\lt;oxé t(')mft etltxe opulation by

. perhaps, be hardly pressed with ] ant increase of charge put on th ato to do this, unless

it may fairly b pressed with justice to the interest of th com tho general finances, can

distinctly prgﬁtaag' igetp}fedsas a criterion by which to guide gufc:;‘&lrlln;tﬁ' as a whole ;’ ond
e State. This point, thercfore, will call for Ca;efﬂ?tef(l»:?nmo;tl.‘ shall be

: ion,

On the engineeri .
Jucie evidence, th neering question much need not be sai
. at the L not be said beyond wh i ]
Z;rt“?illly :11!1 wnlimited ;ﬁgﬁg‘;} g‘; v:‘at;-hded 1sh practicable,y The szilvlvs lllsix;fgﬁz,s a:v %mmd,
will admit of the . , and the levels of the ¢ ' at is
happily provid easy formation of canals havi ountry are known to be s
ed many spots which nals having tho needful requisi uch
canals, without involvi pots which appear quite suitable for requisites, Nature has
TmmMWmmmﬁﬂwwwmmmﬁﬁmﬁwﬁwmm
all these places solid ndus at Sukkur, Sel B WOrKSs, uch are
A rock formaiti » wehwun, Kotree, and J
very long period . ions occur on the river' ,» and Jurruck. At
river be?l,pbut ’t}l;zzmigeg: onstant at these localities. Abg’vzaggi(ﬂﬂf tho channel has, for a
:lvhere dthere is no rock thounﬂeiio:vlhﬁ iout}n thgt a permanent canal her{ﬁ f;%ﬂ?fﬁ“fs in_the
depend on circumstances no ost, and with what general ad coud be kept open
in Sindh are singularly grezgw unknown. On the whole, thegfacilitiesﬁ ?;'ngzltar'}alresults, must
\ construction

The question has long be i
pension by the In g been discussed, whether the larg . .
would virtually ma‘%{‘;s Koﬁigl not be a cause of such obstru?:fic?r:] {-Thty of  silt carried in sus-
ﬁwwmwMﬂ$wW@Wmﬁmﬁﬁm“
sting large inundati r saying this. First, it is a f: s but 16 ma
Next, where silt is g:[t)loos[ilte(czlani:ls remain open perma.ne:ftslt; ltviga' i‘dct that many of)'r tllig
causes which should not come i may unhesitatingly be attributed otu sensible silt deposit.
these deposits most frequent] into play in properly designed canal 0 the direct operation of
of these cases, the deqosir:; y occur either mnear the mouth or at %h& In the existing canals,
bank near the canal Ir)nout,hls cgrmmonly the result of the erosive e extrenmity. In the first
charged with earthy and oo he water under these circumstanactlon of the river on its
of this is dropped shortly afto{' Hllagter as it enters the canal, and, as ‘:S becoraes abnormally
river action, and the general slw‘u s, When the canal mouths_ are ;‘n atter of course, much
obstruction of the lower extren?’lze of their beds is sufficient, they rem ree from such erosive
in many cases almost total st ity of the canalsis the immediate re 3“111 unobstructed, The
in properly designed channel oppage of the current of water. The Sl:it of deficient fall, and
result of irregular river ac!tl'e 3. On the whole, the deposit of silt sel cfects could not exist
improved system would b ion, or of irregular velocity within th » Wherever it occurs, is the
and to preserve the velo Qtto arrest the river action on its banke canals. The result of th
which should preveut theCl }l'l of the water within the channels stat, the.mout v
fields, or the very smalle tS I:ln suspension being deposited untz,L' 1 a suitable uniform rat
surface would be maintaizeg' the water-courses. The increased lh 118 oarried out into the
tv,'elOCi::ly }iln the distributing ch;ﬁ:&z -c:::ili’h ::Uld materially assisteilx(lg };%t:,"; which the Water(i
ion of the su i A ’ ame resul lning an i
of the far tog) Ir)ll\)x,m](::‘:)z:b(:rxi; a.m}ll. larger canals which w:‘n:‘{gu}%l})e caused by zhe cﬁ&rgtvﬁ
o0 anthority to exercise & row ich have been formed in a statBOWfthe suppression of some
i the common belief that %Ii)lt }frldc?utrol over the economical dist(;ibﬂo‘fmty where there was
if it can be distributed wiih the in .suspension is an absolute adv ution of the water,” It
should take place in the mino e v};'ater over the surface of the land *"Utf,,ge to the cultivator
the levels less under engineeri‘n: ca:r]xl'zel?’ m which the velocities are lifka?)‘ deposit of silt
convenience, and with the least "8 ountrgf’ | ;;l) 5311.1 be removed without se:si{)ltg ;’B 1§?St, and
. ractical in-

1 may here conveni i

the forma¥ion of any ;I;cl);::tl;y fr:rfe_r B b e b0 ot !
introduced into a country for the f;;n tp roved irrigation works in Sindhspecml e Smation- 1
may be controlled by the Enn'ineersS ltlme’ the arrangement of the min‘ thre o
canal. But in Sindh wherz all culg o 8 completely a3 that of thor dl.smbuﬁng o
obligatory to make use of the existi (:Va.uon at present depends on ir g o g s o
utmost extent that is possibl '[‘lllnc’ minor channels, if not exclusi lllgatlon, e almon
P e e necessity for this will be appgxllrvezt)' ;v?xt le'%s’t b oho very
en it is remembered

h of the canal,

- of jrrigation th

. Hyderabad Collectorate, one cubic foot

. C9)

that the whole fabric of property in land is, so to speak, built up upon the net-work of water-cour-
ses which supply the great essential for all cultivation. The inhabited and cultivated lands
follow the lines of capal. Where the revenue settlement has been completed, it has been

based on the supply of water by the existing channels. To do otherwise than continue to
supply the water by these channels would not only call for a very great additional amount

of labour for the excavation of the new water-courses, it would tend most seriously t0 disturb
the tenures of land and everything connecj:ed with the agriculture of the country. The aim
atroduce water as _early as possible, and with the

of the Engineers, therefore, should be to1
the improved system. It

least possible disturbance of the existing net-work of chaonels, on
would be their business, at 2 later period, to weed out by degrees all the really objectionable

features of the distributing channels first forced upon them. It will, of course, be possible

that, in some cases, jmportant modifications in supply channels may be unavoidable from the
e, these should be exceptions 1o the general rule as before

first, but so far as I am able to judg
stated. It is my belief that the adoption of this system will in all respects be the most
desirable, whether regard be had to the interests of the cultivator ; of the State as superior
landlord ; of the Exchequer in the matter of first cost and eventual speedy return ; of the
Engineers in obtaining & proper practical kuowledge of the requirements of the country for
its irrigation, and a gradual but complete power of cont_rol over the supply of the water in
the most thrifty manner. It is mnecessary to bear in nnr}d clearly that from the very condi-
tions of the problem, our Engineers will come to the task 1mposefl on them without a detail-
ed practical knowledge O irements of the country 1n respect to water, and that
their position, in the faceof & population which has practised irrigation from time imme-
morial, is very different from what it might have been in a country into which canals were
to be introduced for the first time.

The condition which for these reasons
rough the existing distribu

be productive of anything but saving ©

1 regard as obligatory, of working the new system
ting channels, 1t is almost needless to say cannot
f expense, time and labor; and under such an
arrangement, the full benefit of the jmproved system will be obtained by the people and the
State in a far shorter time than could be reasonably expected in & country new to irrigation,

ne of the chief causes of the

and requiring to be provided with distributing channels.
from the Ganges Canal is understood t0 have been the want of

glow progress of irrigation
minor distributing channels.
alue as to the probable cost of

Of course it is impossible to offer an opinion of any Vv i

works such as have been spoken of, without first obtaining Jetailed designs and estimates.

But without any precise knowledge of the exact cost, some useful light may be thrown on

the financial part of the discussion by considering the probable return from an improve
| which it would cover.

system of jrrigation, and calculating the amount of capita.
d by the Govern-

The total area of land under crops watered by the canals mainta,im.e
ment in Sindh, is at present about 1,200,000 acres. ge combined charge for lap

The avera
revenue and water is about Rs. 2 It will certainly De a very moderate estimate
if we reckon that, under a systemn of high level water-supply> permaneqtly kept up, and com-
letely under control, and additional charge of Re.1l per acre might be made on land
actually cropped under irrigation, raising the total charge t0 Rs. 3-4 per acre. In the North
Western Provinces I believe that the average charge would be as tpuch as Rs.4-3,and in
Madras it would be never less than Rs. 3, > d often more. Next, it ray be reckoned that
for the khureef crop in Sindh, a constant flow of water of one cubic foot per second will
water about 50 acres of land. This is €0 nsiderably less than the corresponding area in Madras
or the North-West, but allowance must be made for the larger quantity of water required in
i f the canals in the

a country without rain. From actual observation in Sindh on one o
has been found to water 68 acres. On other canals a

-4 per acre.

much smaller result was found.
If we then assume that, out of the existing area, one million acres could be brought
under the improved system at 50 acres per foot, this vyould require a total water-supply for
the whole Province of 20,000 cubic feet per second, which may be considered as equivalent
to three canals, cach as large as the Ganges Canal. )
It will be remembered that the existing cultivation is exclusively khureef. With the
o reckoned upon. Now the consumption of

perconial supply of water, & rubbee crop may b
i ch less than for khureef, and making a reasonable allowance
be reckoned to

water for rubbee irrigation 18 MU

as before for the want of rain in Sindh, one cubic foot of rubbee supply may

irrigate 100 acres. Therefore the new rubbee crop will amount to two million acres-

Fhe increase revenue will then be L He per acre on the old acreage, and Rs. 3-4on the

new acreage, that 18—
Rs.
1 million acres, at Re. 1 ... 10,00,000
2 , » »Rso e e " ... 6500000
Total ... 75,00,000
_———.;'-——_"'——'"

ghowing a total increase of reveaue of 79 lakhs gross, or £750,000 yearly.
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Rs.
. 22,50,000
e 90,00,000

Total ... 1,12,50,000

.1 million acres, at Rs. 2-4
2 ” ” LU 4"8 ene

showing a total of 112} lakhs, or £1,125,000 yearly

It will nex : : '

canal main tenartxclzaeal:szzia;{' t)o estimate the probable charges against this increase. For the
judging by the results of :h lsl\%ments, 12 annas per acre irrigated is not likely to be exceeded
an acr is likely to suffice 'i‘ » orth Western canals ; and even as small a charge as 8 annas;
acres to 22} lakhs oarl. AIS charge, at the 12 annas rate, would amount onothree million
purposes, which ma y 5 ); " gainst this has to_be set off the present charge for the same
this must be adde g’ he a'en at 3} lakhs, leaving a net increase of charge of 19 lakhs, To
realization of the in. OWE\ er, a sum to cover the additional charges connected with the
account as 10 dor ccreé’zse land revenue, Taking the approximate rate of charge on this
accordine fo thg ! teln . on the. revenue realized, the addition would be 73 lakhs, or°11§ lak} ;
roum choron of R0 a3 x:fte realized from the land. Under the first hypothesis of a total m oy
maXimumara,te fS'R -4 per acre, the net increase of revenue would be 48} lakhs, and at?}?-
of Rs. 4-8 per acre, it would be 86 lakhs. The former amount would 1,§

equivalent to 5 pe i .
17 millions. per cent. on about 9} millions sterling; and the latter to 5 per cent. on

The 1 ]
e e tmaied 5 ol the impr ot s
o et ‘ o follow the improved syst irriga-
vy e e St e BB o il
on ) ks, )  hig illions mig e spent. Of se it i
nece:s::;m:#g allrlnﬁhid.tlziat_thls_glves any key to the actual I(;ut;la,y reaﬁ’; li;l(:ellt l: nlgz
e ssary, and atl li}ll 18 es1r'ed is to show that, on a very moderate estimate o¥ ;
S o o, i s ol . e ey o gl oo
o  ma; anal, which is acknowledged to b
siv ’% rvgo;lé;n ;:k;:lke:}};z’x tto zost when complete rather more than 3 millions s&ﬁi;iry ‘i:;pvin.
e sbaut threo " 0 ggve such an extent of irrigation, ashas been reckoned u on&;
supply about Canallm:f that of the (anges Canal would be required. On the sta.%d , d
of the Gangea O hi,nrhlerefore, the cost of the works might be taken at 9 millions, s tir
o nion on sach a,ysubpect x:at: gf cost, the works would probably be remunerative. OIf "
"ot b wrre gi]q llsl o be hazarded in the present position of the question it mi an
porhaps not be u favh ona,b)1 e to consider the Ga.pges Canal standard fully Oneliz‘hira t,o;n }l"b}:
for b mush more ourable circumstances of Sindh ; and at such a rate, ¢ milli ;}g
ole sum needed, on which, at the lowest rate of income, a ’retl?;; (l)(}n,sﬁ’:g%r(;ﬁ%

yearly would be realized, bei i
e 000 ot 18 po bized, eing above 8 per cent. At the higher rate, the return would be

I would for oy
o o et e e b g e avantial operatos of the. imgaored spetom
of irrigation. Time would b ot, the probably eventual operation of the improved s
\ tem
full realization of the enti e required both for the outlay of such large ye
. tire proﬁts s on th th h d h . ge sums, and fO[‘ the
CODBlderably larcer areas of culti ? O e other hand there 18 every reason to s
. tivation, and considerably hi uppose that
tually be attained. T con cu , and considerably higher rates of ch
. clude therefore that the wh er rates ol charge, could even-
interest on any amount of capi at, on the whole, it is fair to antici
capital really required f h ipate that the
returns at an early period, and y required for such works would be covered b
, : the
and th . eriod, and that the prosecution of the propo o 1 Dby,
d the preparation of suitable projects and estimates, is entire}l)y j?lsi?geglrthel fvestigations

I have reckoned ona t i
otal cultivated area of 3 millio
. . n R 1 1

Z:e&:m;;" fllll(e)zwlifd s"?}fh an extent of land is likely to be available, aciezgt?:]dtxt v}nll be as well
o Sehwzun s 83 ?ﬁilﬁiﬁld be wa(t)eredhonlt?e right bank of the Indu‘? %&1»3: trtleselrilre
) : acres. Onp the left bank of the I N en Sukkut
gydéllir:sb ag ’ [::ﬁ total area of British territory is about 2} Inilli[(l)(rl)us"lct)?!:we? 1 Robree and
unli)fr o o dlontbacres, and re_]ecpng one-fourth 'as an allowanc‘e :g Pogother, this
g , there would remain 4} million acres irrigable. In the C(l)\},glft;;a{éent o
estern

Provinces, it is understood that about one-third of the culturable land is irrigated 1 |
; ated yearly

in the best cultivated districts. But in Sindh, whe

o i . s ) , where the whole cultivati R A
:tla:)r[;,:x; i&);:?or%ﬁ?s lvrvlg:lt{f:]’{akenf,' and it seems fair to assume that °Ile‘-(l)12{f?mle{’ u.n;‘;atmn,
o in each year, which so ow of alternate years for fallow for all land, one ‘;li') )8 1;‘11%mt.ed
‘his basis, have 5 ; millionems amply sufficient. In the area desianata) o P o}n y being
provi ded i’n e s or part a%rislll irrigated yearly, leaving three-fofrths of a.e ,S“’,Ould. on
or by & larger amount ofP ‘lan do e Delta, and on both sides of the Ind Iml 10;) to be

. s 1 under crop at one time. This additi us above Sukkur,
fairly be expected to be obtained from these sources ‘ tonal quantity mighg very

As to the power of the existing i \

A C EXisting population to extend the area of ivati \

3 million acres, it may be. said that the relief obtained by the 'ce:::tt,;gzt“z} ﬁ:)emlifl'ti\ to
g

" in labour, whether it i sufficient to meet t

" high level canal to be drawn from the In

(1)
the water, will release a very large amount of Jaboug which will be immediately available for
extending the area under crop at one time. The money value of this labour may be taken
at about Rs, 15 per acre ol 500,000 acres, or Rs. 75,00,000. The saving of such an amount

he full demand for so large an increase of culti-

vation, as has been reckoned upon or not, must have a very great influence on the progress
he cost of this labour, it is

of the Province; and even if there be some exaggeration in the ¢
almost certain that the real relief will be so great asto give an entirely different character

to the agriculture of Sindh. ,

Although my visit to Sindh has been limited to a short period, and my means of
forming sound opinions on matters of detail have, therefore, been restricted, it may be use-
ful if T indicate geperally the direction in which 1t has appeared to me that such investi-
gations should be carried out. In doing this, however, it is fitting that I should disclaim
any intention of doing more than offering suggestions, for the consideration of the Officers
who may be charged with euch a duty, and placing 10 _a somewhat more definite light the
character of the operations which I regard as so desirable.

A proi repared some years ago by Lieutenant-Colonel Fife, R. _E., for aperennial
project was prep ) dus at Rohree. For reasons which need not be
referred to, po action bas yet been taken on this schemebthough It was stégng}y supp(})lrted

) . f Bombay, who at that time was ommissioner 1 oSin 1, much on
by the present Governor 9 yduced in the earlier patt of this Memorandum. This

:«h have been .
the_grounds which m‘:lid (ia'or a small supply of water only, 1,400 cubic feet per gecond, and

afge?ﬁ'te}:&‘zgviﬁ p:w\:’orked altogether aparb from, and in addition to, the exis.ting gystem
of inundation canals. This indeed was a natural course to suggest ab that time. Now,
that opinion has so greatly changed asto the proper syslem of dgahng with works of irriga-
tion, and that more comprehensive views can be put forward_mth feasonable expeptatlons
of their receiving attention, such a project must be rpgarded as insufficient. I have glscussed
with Lieutenant-Colonel Fife the extension which might properly. be given to this project o a3
to bring it into relation with such a general scheme of irrigation as that which I advocate.
The conclusion to which I have come is, that this canal should carry abcut 7,000 cubic feet
of water per second, and should supply the whole of the Hyderabad Collectorate as far as the
Foolailee Channel. It should be so arranged as to throw water 1nto all the canals now fed
from the Indus between Robree and the mouth of the Foolailee. . .
The Foolailee is so large & channel, and carries 80 large & body of waterin the 1pupda-
tion season, and is in such good genera.l condition, that 1t seems desirable to mamtmlrgl it alfl;
all events for the present. The channels which now flow from 1ts left or portherly bank Wi
all be supplied from the new canal, and the water saved will go to increase the quantity
available on the south, If needful, an additional head might be opened opposite 1o Kotree

f the ] tion of the Delta, and a similar work qould
pear L eied oy the supply o g Foba t the canal from Rohree will give a

b structed ite Jarruck. It is probable tha
e comstructel oppeer for th lrt,)ivation throughout the Hyderabad Collectorate.

sufficient supply of water for the rubbee cu }

It is questi%%zble how far rubbee can be profitably raised in the lower part of the Delta,

and it must be left for further investigation to show the precise form which sbould be given
Both at Jurruck and Kotree, facilities exist

to the works for this ortion of the Province. >
for the formation of dfms cuch as the Madras Anicuts, and, on the whole, there 18 notbing

to prevent a very ample water-supply being given to the eastern half of the Delta. .

On the left bank of the Indus, above Rohree, there is less apparent facility for improve-
ing the irrigation. There is no permanent bank, and the country is liable to heavy inunaa-
tion. But there is no reason to question the practicability of maintaining & permanent
canal head at some suitable point, or of protecting the country which is now flooded.

On the right bank of the Indus, above Sukkur, the cgnditigns are more favourable than
on the left bauk, but there may be difficulty or expeuse in maintaining a permanent head.
At Sukkur there is a very favourable locality for a canal bead to supply the region between
Sukkur and Sehwun, ab which place the alluvial plain of Sindh is cut off by the hills w!n;:]h
there abut directly on the Indus. It seems p_robable.tha,t a single large canal, of about t de
game size as that proposed for ihe left bank, viz., to discharge 7,000 cubic feet per ée?‘t;‘ '
would supply the whole area of the Shikarpoor and Kurrachee Districts between Sukkut

and Schwun. The water-supply in this part of the Province i8 at present much rrlljores :m}lﬂe
than in Hyderabad; but from the absence of a proper engineering control oveh;. tc fuse i};lpt())'(;
considerable danger is incurred of serious floods, and as a fact, injury from : 1rsn 11‘;ies f the
frequent. From the strong slope of the .surface towards the west, 'thi ex rg DI eS sarrie
distributing channels in many places require to be embanked, and this a.vm,gi(ms L ire
out without a proper system of levels, and w1th0ut‘d}1e .attentlon.to the pr(’(tltatuk e
"under such circumstances, much waste of water and injurious flooding of land @ es place.

is’ hiah as to require the
n the east, or left bank of the Indus, the land is ‘generally so hig equire ;
. rtace 10 be nomized to secure a satisfactory slope for the distributing

natural fall of the surface to be eco ! ) o main
channels. Here the first object of the Engineers will doubtless be :;‘})1 bl:;l]%til[l]la t(gfann:ls
supply at an improved level as early 88 possible. This being do{; & t;or,',uah re-arrange-
will Do capable of doing greatly increased 1irmigating duty, and their Sl .
ment may be carried out by degrecs afterwards.
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On the rioht, or
y w 3 : .
to the main distributing cﬁitnggl[:;k.' I am inclined to think that attention is at on i
ﬁ? lll‘f‘gards their levelg, having :h?: (xi' t(;ha:ll;y p}llacing these in & position of prop g: e;ﬁg&‘;ﬁ;
igh level suppl o O egard to their eventual ch
Indus to the Eg)u{}’l-ﬁzzz;tisl:;ﬁ?gﬁte Improvement could be st?f::(; as'f‘ggmfl‘fllls }(:‘ocarr{hu
by leaving the mai great, moreover, that real d i is inourre]
. n cl » b anger of a se ;
which is CTa.imed o somJ:I(])It]‘i]}?eofen 1from the river without°engineerin:(::l:)zg;%ure 1}}3} eu;curred
that called the Forwah, is un doubin? 8 mad.e by the District Revenue Oificers a;nd arti uf.c e
;fﬁciem power of con trol over fl(1 3 bu;; 1t would be a great misfortune if from tge w?n:rbf:
appen, and there is ever e water entering such cuts calamitous flood y
sluice of the Forwah i y appearance .of such an event beine a,t. le S 0 rere to
not be easy to save ﬁ:r]l:;m‘:l Vfi_ry critical condition, and if it wereaizrﬁz?l:.lv; T.l;e hezﬁ
a from’ a damaging flood, if the result was noty;olme‘:{iilim
(-4

of a much graver so
: . rt, su -
in that direction, , such as a large portion of the Indus breaking out over the country

The country betwee '
: n Sehwun and J i .
tion from the Indus, and calls for no furgl?;‘:c‘éorlznzg‘gg ly susceptible  of percanial irriga-

. The western Delta i

readily be : » 80 far 8s it may be found to require i irricati
bable ythat SE‘:EIF l:élh ef:’m Kotree or Jurruck. It is from thqis qu;:rt‘é): oajzg :lr]l:g ait;;l()'n' oan
requisite for a oy a.ndmuSt look for a fresh water-supply of the abundance whichus pro
eugineering diffonlte | po}rt of the importance which it is likely to assume. I Sseems
the Garra Creek fgon:n J:;:e ‘;{'ay of sending down a copious supply of fresh wateiei o
across the Mualleor Livor & Aliléc - or Kotree, and thence carrying it, by help of a w:'tf)
tial for such an object, it c?oul&mia(t:{:ie:l.( tgyaﬁvs)ld«ilng M Sxpenditure that was not esse::
lttli‘is importance, but of course exact su,rveys :;r&eesi?;gzl ouilay e pommensurato With

nature, es alone can test speculations of

It onl i .
Thurr axl:dy If:g:z;;ns 'fl.(‘)lr me to refer briefly to the extreme eastern Districts of Sind
by an old channel ;;383 now receive a limited supply of water durinc the kg dm' h,
dtawn from . tie Indca et }?eh Narra, fed by a new head constructed by our 1}2‘“!1‘ ation
of this old channel anl:is' ak ohree. A new canal has also been excavated fro n{,;meers,
not been so successf lls nown as the Mitrow Canal. From various causes thism the end
of these causes of ssful as could have been desired, or was anticipated Thg effici canal has
proper proféssionalw m(lit of success will, T think, be sufficiently found in the ll;neut sonece
T defoot wly }a ministration for irrigation operations in Sindh: and tﬁ' sence of a
remedies to the sh (;a:e no doubt, be very soon followed by the appliémtion fe rﬁmoval of
leadine from the NmironTg]’s Sf the ﬁ\Imow Canal. There are some other rr?i . }Illeedf(;l

ivati arra, lately dug, which he 1 nor channels
cultivat N S ave already d . 1
the Suplpol_l;r’ :t?(viv aiéher«,l should be no great difficulty oryexpgﬁ:e“il:cilongzod in extending
surplus of the nei: nt) ;;‘lciwill glto bt}:ies% districts, either by the Narra élllaerablly a.tflrdmg to

eraba a R nnel, or irom
taken from the Indus near H.Y}Zlel‘aba 4 anal, or from the Foolailee, or some new Chan;}:;?

I shall now procced to make .
likely to be b - some observa:txons as to the fisca .
irrigg,’tion o ! ﬁ:tcz‘r]:it:c(ll ;3tth§r }condltlog of things which would existl ?::eemth\vhlch seems
%emand should be levied in one ]:u(xlrl:?st 1;:1 . onge ariSﬁS, hWhether the whole :f tEZO%Oti?:

e levied: and if so, under what present, or whether a separate water-rat,
there is an appeuran;:e of sim 1'a‘t sort of system and with what objects ? Ataf? Sh?‘ﬂd
ferable to the confessed artig 1_(':1ly 1m the present system which recommends .trst sight
cultivation is not POSsiblz Withmt Dlan of levying a separate water-rate where 1t ag pre-
that, in truth, the land reven out lré‘lgatlon. But further reflection seems to 1;1 as a fact,
a settlement of the revenue h}:: II)Z xed on a perfectly artificial system, and ¢ to show
: ; de, the charo : » and that when
speak, represents agricultural facts e,:utm.a 2 1arge on this acconnt no |
revenue is dir S, is a deduction from them. onger, 80 to
cultiv:fio;sbgig?tgn kc::s'eljil on the actual produce of any field unﬁzrlon% a3 the land
course be quite° - 1; ;} e without water, to separate the charge for thc“ tivation, such
Sverase or aetin f rbitrary proceeding. But as soon as the land r e water must of
of ye;rs e assum, which will satisfy the Government as a com evenue becomes an
sum, if there b‘é an gias'y and simple to separate this into two parts position for a term
s y sufficient cause for doing it. The question thegaf’ox:e; a}: tOl tatlltle it In one
» 18, whether there is

h . Lo s ;
such a cause; and I think it will readily be shown that the system of making the
S 8cparate -

charge for water, which has been ad i )
follosved in Sindh ’also. opted in other parts of India, should eventually be
If the supply of water were ualimi

1 the ! ; unlimited, there would be no
icthecli{é‘:o%n ;;S :Z:y ?;t;)otrlt];z f;no::hbfmg the case, and the value of tll;zasv;):té‘:rbcqntm“ing o
(A po at no waste should be allowed: eing so great,
suEplyt' shouldd be dxst.nl:\uted.eqmtab]y, having regard to tvl‘;gd; that the available
cn;] .1;':1 ion, I.an prescriptive rights of priority of enjoyment ; Tf;a. of land under
whic sufpp ies the water at the general expense of the Cou.ntram }that the State
payg:l(aint ?irtlt a %ur sum to cover the actual cost of maintenm{z;, Blf;uld receive in
cﬁpl al, m:l o provide a reasonable profit in aid of the general resource a?( }the interest on
the introduction of systematic irrigation is essentially a tentative Pl‘zc(z:sgt xel.?tf‘:te.' ]Now
88, 10 13 only by

4
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experience that it can be ascertained how much water is required for : iti
land and crop, and what is its value; and the first duty qof thef Irr?rl::ti;ivellﬂa;la?::gmi:: :«f
endeavour to ascertain these points. For the former purpose, he meas?lres the ir;,irrated area
and finds out what extent can be watered by a given volume of water. In like manner, in
joning the charge for the use of water ; it is almost essential to begin b,y a
on the area of Jand irrigated. In a more advanced stage it becomes possible
to make compositions at fixed sums, or to regulate the charge according to the volume of
water actually supplied ; but, practically, neither of , these courses can be a.dgpted with advan-
tage until sufficient experience has been gained, under a system of crop measurement, of the
actual wants of the lands to be watered, and of the value of the water as supf)lied for
irrigation.

On the introduction of improved irrigation in Sindb, it will thus be necessary to ascer-
tain the actual areas irrigated : first, to get, data for calculating the proper irrigation duty of
the water; and second, to apportion the incteased charge fairly. Even if the increased charge
was levied simply as an increased lump-sum of land revenue, it must in detail be arrived ‘at
by a consideration of the actual area cultivated with the improved water-supply. And this

Settlement has been made or not.

will bold good whether the Revenue
as been made on the basis of the old condition of irriga-

Moreover, where the settlement h de o ) ¢
tion, and an improvement in this takes place, it will not be possible with equity to make a
t will not follow that all the land will be

pro rata addition to the whole revenue, because i
benefitted for every year of the residue of the term, or for any one year. It is only after ex-
perience shall bave » ge estimate for one year with another of the

hown what is a fair avera
benefits of the new system, that the water-rate could be brought under settlement with the
land revenue.

It scems, therefore, almost an obligatory

fixing and apport
calculation based

measure that, in all settled villages, during the

period of transition at least, a separate water-rate shall be taken on the recokoned actual
irrigated area. Now, before the new canals are completed, the whole of Sindh will almost
certainly have come under revenue settlement, and therefore the separate water-rate will

practically everywhere become necessary.

that, following the practice of the North Western Provinces,

ved water-supply shall be borne by the cultivator as
e existing land revenue being in fact that proportion of
which custom assigns to the State,
tor’s rental is raised. It is probable

It further appears desirable
the increased charged for the impro
distinguished from the zemindar. Th
the rental received by the zemindar from the cultivator,

it appears proper to leave this unchanged until the cultiva al is ra .
that in Sindh, asin the North-West, the improvement of the irrigation will not at all of

necessity lead to the direct increase of the cultivator’s rental. Where, for instance, the

customary rental is a certain share of the produce, the profits of the cultivator might be

greatly increased by reduction of the cost of irrigation without any important change
alone regulates the gemindar’s interest in the process.

taking place in the produce, which

Here the cultivator would receive the whole benefit, and should bear the whole charge.
Where rents and zemindar’s profits practically become increased as a schnda.rx result of
these improvements, it will be just that the Government should participate in the in-
creased profits according to the customary rule of the country, and under the terms of
any Tevenue settlement from time to time existng.

In connexion with the matters last discussed, it may be convenient to say a few words
on the subject of the Sindh huccaba, or rate to cover the cost of canal clearance. Asa
fact, no such rate is levied, excepting from Jagheerdars, and the huccaba for revenue pay-

d revenue proper by being arbitrarily separat-

ing lands is only distinguished from the land rey . ;
ed in the Collector's accounts. Before the British occupation of Sindh, the usual custom

was, that the zemindars cleared the canals by their own cultivators, the Government
makine & small allowance of grain to the work-people, and paying for the supervision,
but at the same time taking a corresponding small portion of the produce, under the
name of huccaba, in addition to the regular land revenue. When Sindh became British,
d was commuted into a money payment, and the practice of clearing

d labour was also discontinued, the Government in lien fixing the
te at such an amount as covered the estimated cost of clearance
K h and approximate way. Subse-

money land revenue ra (
by paid work-people. Of course, this was done in a roug ]
under this system, the Jagheerdars got their canals

quently, when it was pointed out that, [
cleared at the expense of Government, it was ruled that they should be required to pay 3 annas
gated by them from

per beegah (about half an acre) to make good this charge for all land irrigate
hie same rate, a separation was made in the Collector’s

canals cleared by Government ; and at
accounts of the nominal Luccaba from the land revenue.
Under a later arrangement, his nominal huccala rate has been ordered to be transferred
the charge for the canal clearances at the same

from the Imperial to the Local Fund income, . i
time being made a local charge. Obviously, the sole financial effect of this measure 13 to
) the Sindh Local Funds for canal clearances at the :}z:t(: of g
at suc

make a permanent contract witl cal | a 4,
aunas per Sindh beegah irrigated. It will suffice if I here briefly state my opinion, &
a system is even now needless and objectionable, and that it would be quite inapplicable to

the revenue in kind
the canals by unpal
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the condition of things th :
: . 3 that would exist, w T
in the Province, a , were & proper irrigation adminstrati is
e. That the apparent necessity for such a measure should ha;ttlﬁ:enei?x})clsheg
ive

y ?

It remains for . :
tion when adopting an;fi) ]t::: re(f?r to one othe_r consxd_eration which should receive scrious att
T refer to the ateve ros Kn _bplgov1d1ng Sindh with permanent irrigation at a high 1 enl-
proper e&iciency? Any wI:mtSIf} ity which will rest on the State to maintain theivorvae' '
without rain, and 5o thoroucrh? (ai,ttentxon to the water-supply of a country so com le:ein
of irrigation, will be calamit?)usf j‘? iﬁgil;: aihlt wlould become on a highly artificial gysten};
which the entire surface is preserved from t)l,]e i:rixgt?(fgdo;st})ue Zeg.oi)l;'l?il;'l?:scrmcal as one in

The conclusion to be i i

that on this account such woz:cli:pst}f;lullt? thebface of thl.s responsibility should certainly not be
should bo adoped to guard against oo lonte And Tavig et 13 thosione. precaution
risk, and to the present com ar;:c' 1 11 ot of S rogtrd o the Sharactor of the

unsafo to trast o it ordingr ive iy small amount of the population of Sindh, it
: supply of labor that could be obtained i narbet to
meet all possible emergencies {hbl:.pp'f):lo i el e oo market to
Dlated had comy i gencies at might arise after such a canal system as I bave contem-

Db C peration. Whether for effecting clearances of the ch o

me in?:tig:?oznstl?oz le(alnibankr}l:ents, or carrying out any other really essgsgziis:vsgr{(epzx-
entire community to eﬁz‘:g: twfxa&o‘:vi;; l;ne(i:: Sulable lfhlfci{t: Off coglmanding the Iabour of th:

ot ssary in behalf of the general interests,
ton defgug: o%raaéx;uixgrolmet}t of the whole number of able-bodiedbcitizens is le,g;itimat}affa
fhe Setense of & coun! lry against an armed enemy of the State, how much more legitimate o
oo enoice, of & thl :r power for the protection of the whole community from the mol-:
ooty o such) ) .ta _can befall it—a general drought and famine. If the tremendos
Dot e v181fatxons hggl been qst.nmatqd at their proper value, some of the black ot
pages woulduﬁb :r}i;(;x ctix; Szlt;.;t:l ;:gm_ltpxgtrati]lor} in India would bave had no place ?l(l:e:: t
b W § d, 1f, in the face of the lesson which 1
I?ogs ;? (;ut::%colfé MI]’Z proper szcautxon was omitted vghen attemping to délaalswlv)ietfln :ﬁtéely {?'ad
tion of a wholo I I(;Ztlnce. h.la.w haV}ng such an intention as is here contemplated 1rr§?t€1 !
s i ; and something of this nature should be introduced in Sindh s * Hane
ously with the resolution to prosecute the new system of works nch simultane-

" Dated 17th April, 1867.

{No. 9.1 Memo. D
] e:wt by. Cox.om:t: R..STR.ACHEY, R. E, Inspector General of Irrigation, on ti
ztension of Irrigation in Guzerat, Candeish, and the Deccan , ¢

For the satisfactory treatment j

. sfactory tre of the subjects which i

;légof;tleigzlog of 1;‘irxgatlon in thes chief Distri]cts of the IBE:SEZ;GIE; d(liscuss, namely, how

ace Uegemlec(,) [:(fi iltsio ;:t m:icessa?f t}f obtain a clear conception of the exactsxeﬁgcy View best(:i bi‘
o gonor: under which o clear X € in view, and o

the general conditions unds ny Engineering operations designed to effoct that end

2. Itis, as I understand, th i
for b 1S, » the present desire of the Government t g :
shrall ;rléggz‘;béﬁ: gﬁfr;nf(;z?; (t)g irrigation in_all parts of India, to sucl? gg Zzgzzfxésarénicm: blo
Bombay is concerned, the e consequences of seasons of extreme drought ; o a8
At practical question now for considerati ght ; and, so far as
shall be taken for giving effect to this policy in that Presidelic;r?twn the?etore 1, What steps

3. If we except Sindh, regarding whict
. indh, regarding which I have alread ..
;lég:, hisize:rzzent%one in this direction in the Provinces of oxl:gz;(.]ed\Vr?t)};'omens’ oy
T e s orh at :hgrqat importance of irrigation has been more clear] ;”nl the last few
e e e th e time possible have been taken for the prosecutio J et aqd Such
tl ng in :’ilew the preparation of projects for works of this class. But f; o of investigations
sr?rsbflf'm {]Vn er which funds were available for these purposes, the scope flcml? the nature of the
ublic %rks Officers has been greatly restricted, and their effortls) 1? the operations of the
:}e]cuntng t E.readxest means of utilizing the most accessible sources ofave been directed to
an to seeking for a method of providing water for the Districts which water-supply, rather
were most likely to be benefitted in an important degree by irri"ationchTIS:t required it, or

(=4

4, In saying this, I should perhaps ad ing i

. g this, ps add that nothing is fi . .

to impute any blame ; so far from it, that I have no doubt tll?at lﬁll;j:r {)!:sm Bany intention than

Kas, ult)lder the glxlrc?mstances, the right thing to do, and that the works wl?ie I11 aftua,lly done
een begun, will form the best possible centres from which to procced i ¢ bave already

far broader policy which has now happily been adopted. ¢d 1n carrying out the

5. The great characteristics of the
generally similar in all the three Provincez?as((;ﬁZegtlji (;:.ndgiﬁ) n:;l(lirih Vptor-suppy, are
these remarks are intended to ap‘?ly. The rain-fall is for agricultu’ml e Deccan, to which
monsoon montls, that 1s, from June to September. There is eithpurposes confined to the
or its amount 1s so trifling as to have no importance whatever. The cﬁlitno r{)cild-weather rain,
where lio in the proximity of mountains of only moderate clevation, the :erst‘ur(;l h:lr;giguae:ergg
(-4

P
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. permanent supply of water has

" Where the dist
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which supplies no permanent streams of importance. Exceptionally, very small perennial
rivulets are met near the chief mountain ridges, and a limited area of land is already irrigated

from such sources. The larger rivers are commonly torrents of very fluctuating magnitude
durmg_the rainy months, and almost dry after Christmas. The beds of these rivers at the
same time are most frequently cut so deep below the surface of the country, as to make it

difficult to bring the water from them for the purposes of irrigation.

6. Theabsolute quantity of water which is available in the form of rain on the neigh-
bouring hills, or of flood-water passing down the rivers, is, however, very ample to meet all

possible wants of the country, if it can only be suitably stored and diverted ; but, under the
circumstances that have been Jjust stated, the task of providing anything approximating to a
permanent supply of water is likely to be much more difficult and costly than would have
rmanent Streams naturally existed. The provision of irrigation

ere a financial question, and the problem

ter extent than elsewhere
the water so as to yield a profit, or at all events not to lead

been the case if any pe
becomes, therefore, to a grea
to be solved is mainly how to supply
to a charge on*the finances.

7. Again, as there are no permanent streams of magnitude, there is no distinctly
obvious or unquestionable plan to adopt for accomplishing what 18 desired ; and after the

first specially convenient localities for works have been (_)ccupied, _and the available small
been exhausted, a sort of difficulty arises as to what should be

done next, and as to the way of determining how or where the reservoirs, dams, or canals,
be resorted to, shall be constructed.

some combination of which must
8. It appears to me that the proper way to proceed uuder these circumstances is
entirely to invert the order in which such enquiries have hitherto been made. Instead of
nient site for works, and thence

roceeding from a given water-supply, or a given conve
ng that land with

sceking for the land to be irrigated from them, and for the means of reachi
irrigating ¢ be to begin from the land re-

hannels, the more proper course would appear to !

uiring irrigation, and having considered in each District what area has to be provided for,
and in what localities, to seek how the needful water can best be obtained. This method of
going to work may at first seem somewhat more troublesome, and may have an appearance
of entering upon a task of very great magnitude ; but 1t hag in fact already become in some
measure necessary from the acknowledged difficulty of finding exceptionally favourable sites,
and from the very limited quautity of the permanent water-supply. Solong as we were
specially convenient source of supply, the old way of

satisfied with turning to account any ) C )
ate and sufficient ; but having given up the old way of view-

going to work was quite legitima i :
ine matters, and having determined to provide water where 1t 1s Wa,n'ted rather than th_:re
it 35 readily procurable, it is no longer possible to trust to exceptional sites, and the question
must be faced how to obtain water for specific tracts of land which require trrigation, under
the specific conditions which in each case affect the actual available natural drainage area,

or rain-catchment basin, from which the water must come.

9. Onsucha system the first question for the Engineers wi .
uantity of land to be irrigated in the several localties, which will commonly be strictly

Jimited in extent by natural boundaries of hills or rivers. It will then be necessary to settle
some arbitrary proportion of the whole area which shall, .1f pos51ble, be p_rovxded with water.
It cannot be expected that the whole area could ever be irrigated even if water could be
found for it. Some land will remain fallow ; some crops will not require water, or a very
little will suffice for them ; the agricultural population now _existing will not pe a_ble for some
time at least to convert more than & moderate area of dry into irngated cultivation. More-
over, having regard to thein enefits of irrigation as

tention of the Government to extend the b
widely as possible, and as soon as possible, it will manifestly be preferable to give a certain
moderate proportion of irrigation to all Districts before attempting to push to the utmost the

provision of water in any one District.
10. The exact proportion of the whole cultivated area to be sup A at
outset, must in each case be left to be determined on a consideration of the relative facility of
iving the supply, and the urgency of the demand for protection from drought, or the pro-
bable capacity for making early and full use of the water. It is, however, probable, 1
believe, that about one-fourth of the entire area, or one-third of the cultivated area, might be

found a fair proportion to adopt at first under average circumstances. In & District of
pecularily small raio-fall, a lar, f it could be obtained

ger proportion might be deemed proper i
without serious difficulty. * ‘

11. Ilaving approximately cstimated the extent of land to be watered, the next stﬁp
would bo to ascertain the probable character of the cultivation ; and with reference to the
nature of the crop, and the amount of natural rain-fall, to calculate the quantity of water rgali
quired to be artificially provided at the various periods of the agricultural scasons. This (;Vl]
give a weneral indication of the extent and character of the works that will be needed.
inctien between the Rubbee and Khurreef crops is plainly marked, the l}eces}
sity for making special provision for each will, of course, appear. Where the1 vajlattlon tl;)e
temperature between the coldest and the hottest monthg is not so gr_eat as :ge ez] cmmoe e
sharp separation of the agricultural seasons, 3 correspouding fm&clléﬁcl::;‘;lgnf;? oducing crops

supplying the water will be possible. Here the capacity ©

neers will be to ascertain the

élied with water at the
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sole standard of the maximu
rd o m demand for water, whi
e seasons will introduce a limitation of the dema’nz 1(13?

without re;st will furnish al

\ : most th
in the former case the periodicity of t?x
equally great importance.

12. It may be said, and wi '
LA wit i '
thus estimating. tho qus r;tity ofl h much truth, that there will be considerable difficulty in
01t In a very trustworth i

) 1y manuer. It is unfortunatel
sz tsilslft_:h attention been paid to the detailed working of ix?;ifrl:xe-
Satislactory data relating to the area of various dnescriptisns
ur] Y & given quantity of water. Buta I
» and it is to be hoped that the attention of all Engineergrigoz;;:if:

" =]

of works of irrigation wi
vorks ¢ ga will henceforth i i
subject wil anSoton w g, thléefft,l;igted to the point, and that our information on the

13. I would add ¢l
12t a knowledee of thi . e .
volume of water. ! dge o'thls matter, the proper irrioat .
equal valug toelt'il(l)ien?wth on}Iy of importance in aiding the projgctgrs of %e;ng“%ﬁ{ olt)' a given
ol i et e e ol T, iyl s
extend to the utmost {h e administrative cers in charge of irrigati
) e benefits to be derived f s Jrngation works, to
accomplished by ascertaini wved from the water, and this can onl
. ng that the greatest bl . oly be fully
quantity of water which will e greatest possible area is watcred by the smallest
adjust ex il give a good crop, It may be true that it will a8
prgcise Fuaiggl{a;h:vgjlﬁncf .lt)leflween the water-supply and the area irrigatled, bz(;n(;1 lft}lilc Tt to
special attention is aidet ai L own on such a point ; but it is practically certain that :); lno
p 0 this adjustment, the maximum advantage to the country w;illnfsz
“ O

I derived from th 114 1x1m
is unlimited. e available supply of water which is as essentially limited as the demaundq

. B g b 2 5] 8N¢ l p {31¢] t remarks

special character of the princi ot :
irrigation, principal Districts of Bombay with regard to the provision of

15. The Concan is geographicall ‘

Ghats o I ographically the narrow belt of countr
oot aﬁi ‘t)il: :levz:a sl;he ra,u'nf—flall 13 every where heavy, and the culgv;:;?ggze:ri :hethVVestern
boncfitted by the imy m:}wcesa ui‘ It is not doubtful that the agriculture coulf b . mich
by the aid of dams I;ndefelg:rtv%i:shecz?g tvl;zlza.?g:: ;i:?i ‘lvlaier-supl)plyduring the monsoon ?Ornt]ll:;?
eater br ) ot weather crops ised | ’
ﬁ:ltivati;)ne;drghcinﬁ; S:l;unt(;la.nce than at present. But the necefsitg? u;:)lr bzsr?‘flisefdlm'mudl
b chtainal e, $8 1n this region than elsewhere, and it is probabl he thola’ aids to
where 1t 1s more needed before taking up o o that progress should

. _ . v it !
market, is worthy of careful attention, not only in the i)x’lt‘;te};:n:f?stliit ;&Z((:ih of thi Bombay
ucers, but’of the

consumers also. All that can be done to g i
. . Al ecure a plent
and beast in a city like Bombay, will well repay thg :g;ﬁtaggvga?lt)os?tpply of food for man

16. Passing on to Guzerat, it wi
zerat, it will be found th i
abunds 1 ound that the rain-fal] soe .
Bulsar‘l;lﬁ:ta:uvcv}? ap::gﬁggmx:orfthvgarﬁ frorf Bombay ; so far as Icotﬁ?(ll:zfﬂxl]y i(tl-,lmmlls,tles oy
; _ of rain has taken pla to indi S 1018 about at
certainly most beneficial  Bow place as to indicate that irrigati
that of th . eyond the Nerbudda, the rain-fall P oo woul.d be
o tIe :gpe;o{mfwof theh North Western Provinces between Sﬁapggxz;tes {yuantity to
Guzgrat, there sommn f;i‘s that any severe drought lLas ever been felt ?1;1 his pa
the cultivators, Tn Nomp (:]rl;es(glon thta: };che m:iq-fall is often s0 short as to cause tmlS ]piart of
fully the distinction betwe razerat the conditions of temperature noh loss.to
. ( ctween a Khureef and Rubb i are such as to establish
Province th i : and lLubbee crop; in th 18
e climate is more tropical, and the cultivation (?f ’temper:tes ‘::l:e:::f: Parts of the
ceases,

17. Though several larce rive
o] S 8 traverse (Guzerat, the
ﬁfil::i (fifoﬁlﬁnfllid;[zﬁgﬁnt. Further, they flow for the mosg)e;rf?rz;mi}:xl ¥ VSUpply of water in
oo ae tho o st amount in the rainy season. I would not say {] e beds, and
overcome will {e re tmuly not be ntilized at a cost which will pay blft t;at such permanent
beds less dePresseg bil;)w tglze:lﬁ?aggoé? btll(ze ti]: : : omo of the s'“9‘1’161‘ str;iri;miﬁgzlhes L l_>e
! un T

supply gffwater during the monsoon months, and f?;’ tvl‘;gulldihﬁfre?fund ko yield a suﬂiléli]e::z
iqul::;?nl Oé‘bttl;?nR(il})bee m~the cold weather and hot dry months must ﬁ?&r prhiat would by
suppl oty the la,r::est;rx(')ir\rrl reaeglv ours ; and it is af first sight likely that theasn'y i‘ﬁ‘mngcment,
i b etod T s o s, . Wi e ot o G
: gemeut, thercfore, which secms : b that it
::ﬁ;foﬁ'szzgezgfplyb(’f cgﬁ,‘? of the smaller streams, making upn:;(l)l? :g:?'blfils to divert
pa s 1 . rg,t y ining se‘{eral pf !;hem, or by drawing somethine lf Ired quantity of
arger rivers ; and to arrange reservoirs within the hills in which the gtreq o o= On¢ f the
olil' them, }f smtable sites can be found, which shall be able to disch TeAmS rise, or outside
channels fed from the monsoon waters. In one or two cases, the Twa:ge 1nto the irrigating
for instance, it may be possible to deal with the larger rivers Witip ¢0 and Saburmuttee
expense, and the Kngineers employed on the preliminary invest; ratl'om' Incurring too great
Guzerat will no doub first look to these as affording the groundwg’ kxons to be taken up in
which can be brought into a shape fit for execution at an early periga for practical projects

Wwater required for the irrigation of a tract of land, and that

" of irrigation, The longitu

. have principally bee

(1)

18. Tt may be noticed that there exist in Guzerat small irrigation dams, constructed
some years ago by the late Major Fulljames, on one of the smaller rivers, on a very inex-
have been used with much success. They are placed at intervals along
the stream, and are closed and opened in succession so as to divert the flood-waters in turn to
the lands on the banks. For a small and very intermittent supply, such an arrangement;
seems very suitable, but it is probable that it_ wou.ld be better to form an entirely new artifi-
cial irrigating channel, with a single dam at its origin, in all cases where the supply could be
maintained pretty constantly, and was tolerably abundant.

19. I bad the advantage of speaking to Major Prescott of.the Settlement Department
regarding the prospects of irrigation in Guzerat. I understood him to consider that there
" was an almost indefinite scope for the application of irrigation to the cultivation as now
carried on, both in the Khurreef and the Rubbee seasons, and that the land would on an
average very readily pay as much as Rs. 4 per acre on an irrigated crop in addition to the
present Settlement rates. The large population, and the very careful character of the existing
agriculture, afford strong grounds for expecting that the benefits of irrigation would be very

quickly taken advantage of in this Province.
andeish and the Deccan are sufficiently alike to

20. The physical characteristics of C d :
admit of my speaking of them together. In Candeish and the northern portions of the
Deccan, there 1s distinct Rubbee cultivation ; further south, the Division of the seasons is less
] In both Provinces, the cultivated lands

marked, and the cropsare more generally tropical.
commonly lie in comparatively fat-bottomed valleys, traversed by streams mostly dry from

December to June, and closed in on both .sides' by steep hills. Along the summit of the
Western Ghits, the rain-fall is heavy, 13u|:1t rapld}y dxmlmshe}s as we procee('i eastward, and
in some regions the average fall is as little as 10 inches, or still less. Even in those valleys
closest to the Ghits, few of the streams maintain gnythmg but a very small stream inthe
dry months, and the largest of the rivers hardly bring down 100 cubic feet per second after
Fobruary. The rivers usually flow in deep beds from 50 to 100 feet below the edge of the
cultivated plain which they traverse, the slope of their beds being from 2 to 5 feet per mile.
The cultivated lands rise rapidly from the central stream to the hills on either side, with an
inclination from 10 to 50 feet per mile, and are much scoured through by transverse nullabs

and hollows.
21. This arrangeme

pensive plan, which

nt of the surface makes it peculiarly difficult to obtain the means
dinal slope of the valleys is so small, ‘that a canal must be carried
a great length before it rises from the level of @he river-bf;d to the level .of the country to be
watered. When sites are sought for reservoirs, excepting on the main rivers, the slopes of
-the ccuntry are so strong, that a very high and costly dam is necessary to give a large capacity
for storage. If dams are placed across the main rivers, they suffer l}ndel_' the disadvantange
of requiring waste weirs of capacity enough to discharge the entire nver supply, for che

t possible dam is probably not more than

1 water that could be retained by the larges S
quantity of ; 2 ing down the river. Further,a dam so

- t of the whole volume of water pass :
one-tenth parn have the serious defect of stopping the whole of tLe silt brought down by the

Cted Wi by e

:iovI:aS: rvtrlhile only a small portion of the water is utilized.
93, The irrigation works that have hitherto been executed in the Deccan and Candeish
n dams across streams baving a sma:ll. permanent supply, with canals
leading from the dams of such capacity as to utilize the minimum discharge of the stream,
or something slightly in excess of it. The more ancient works of this character in Caudeish,
in the western part of which such dams known as Bundaras are frequent, are of very smal]
size ; though, so faras they go, they are extremely valuable. The works lately undertagen by
the Public Works Department are on a larger scale than any of the old Native works, but still
are of small dimensions compared to the works of the Madras Deltas, or the North-West
Provinces. Till now, nothing has been settled as to the best means _of extending the utility
eservoirs. The Engineers have nct come to

of any of these works by conuecting them with re i :
any conclusions as to the safest and most economical system of. storing water, and this very
important subject has not yet passed from the stage of discussion and speculation into that

of fact.

93. The result of the information that I have obtained from the Officers who have beew

cutenant-Colonel Fife, whose attention has loug

h ks, and chiefly from Li .
employed on these works, and chielly problems, may be briefly stated, not in any .

been directed to these important but difficult | may
dogmatic spirit, but rathef with a view to assist further discussion and research on the part of the

i i 1 i i it i hen, that
manv intellicent Engineers engaged in this branch of their Professxon. It appears, then,

the grst stepashould zfarobab]y be to derive from one of the principal streams & sufficient supply
of monsoon water to provide for the wants of each localjty during the rainy months. The means
of doing this would be found by going backwards from the land to be irrigated along the most

convenicut line for a canal until a sufficient supply of water was met with, either u:i a s‘:;lglg
stream, or in several streams. Suitable dams and escape Weirs would then be forme onw liec.
streams, and canals led from them. These canals, in the comparatively loggﬂriourcsuelﬁmted
must be given them in order to bring them up to a proper level to commal 3 edrawn e
lands, will cross many minor side s*reams, the water flowing down wlu.c? ml°lt]'nugus aply o
the irrigating channel so far as it was requrec. In this manner, & fairly contt

water may probably be furnished for most parts of the country from July to September

.
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which wi antt
the SUP‘;II}EI irﬂ]: 1fgr:ol?$g:tlfor the satisfactory maturing of one crop at least. To prolong
of the District required (this {:r. and dry hot weather, so far as the conditions of the afvripcult a
recourse would then be had t eing determined on the general principles already explain l:ile
Such resorvoics might either(l)) rests‘ervoxrs to be formed along the line of irrigating Ic)h : %’
extent, or by thowing e Orlmed by damming up lateral lines of drainage of Z::]lp -
monsoon supply into Somo e.ts‘ﬁp us waters brought down from some river having an anllml)r
reservoir should store th suitable basin or reservoir, So far as it was practicz?ble © oy
basin on which it was for . gntlre Vol'u me of water brought down into it from the d’mi[‘; erx;y
the necessity for a waslaae » O the river from which it was fed, 5o as to avoid to the uttrit)%?;
quantity of 8ilt thrown d weir, and at the same time to reduce to the utmost the relative
cedine is substaotinl tgwn in the reservoir. I may add that the above method of
the ph; sical ooyt y that which is followed in those Districts of Madras and M S
onditions of the country are most like those of the Deccan. ysore where

24.  With a view to th i
1 e satisfactory progr f th i :
under th y progress of the preparation of de X
ing, as e::l(; c;;c;:;:itﬁl[:acessﬁ Iha.m strong;l{‘ 1mplr%sed with thepprgbable advant:,lngﬂ!']es of;') ll)gt(z)xrilr‘ls
District which it is orce ch a general knowledge of the exact levels of the surf f .
proposed to irrigate, as will suffice to for kel ace of any
a system of levels might be got i m 2 sxeleton contour map.  Such
‘ . got by levelling up the chief water channel 5’ i
cross-sections at fixed intervals, whicl lines D oo O > ind making
line al , which cross lines sh‘ould‘ be again combined with a longitydinal
of il?eoenge ti}llxe w;t}ter-§hed between two neighbouring streams. I entirely discredit0 Itll(’f:;tudmal
by hills yand t(;felzllg::’nglez: :ﬁlail;:ve lclavgls of }the surface of gently sloping ground brokgl)“:r
8 e knowledge that can be obtained of the fi -
a m nowiedg e form the surf:
\Vitl?dt?fgtlfe]?)uglfa)l’\’r :t}ilselgﬁ:‘?;y:;u it b}f for altl theksul}seiqucnt operations of the Erngl,'?ie;-t
. . s, such a net-work of levels might, I fi i .
ob _ : ight, eel sat
aritx;l:(;'(riog ?s?ir{ ?imlall (;{)_st. All experience shows the great waste of power a,nd'l ffriilzd,thtz)x:
to be worked ouat ean ;‘;ﬁ ellglgr'eg{)eeréttlons leherlﬁ g corrllplicated system of irrigating channels has
\ | st care shou e taken to start 1 . P
establishment with a thorough i ; any newly organized Irrigation
: ¢h perception of the necessity for keeping all i : o
- in the most pertect order and in such a fo d seeping oll its levelling records
081 rm that ev <
nent addition to the fixed knowledge of the Departmiz..new live of lovels shall be a perma-

25. As to the prospects of remunerative return from irrigation i i
g;,ll?;:(i }gai\iilgi thtf) S}()}ttlem'ent Commissioner, considers that the aagiﬁcl)?;l lgut’:lhet?'lg) lStl‘lC{;S,
realized is likel 3'em“e gr quxteca,;; much as that alread{ mentioned for Guzerat, narr;elycaﬁs i
an acro for an average ¢ otp. Colonel Francis is strongly impressed with the great impo’rtan.
of doing v/ bandpg sible to give irrigation as early as possible to the dry zone of the Decc "
which is a band 1 utr})]mng 1pa.rallel_to the h-ne of Ghits, and at a distance of about 20 cz;;n,
miles to the east of t:;;m, along which the rain-fall seldom exceeds 10 inches, It is, I'b ?.r )
ot ad probebly ancaal, chscrino o Dt o smal sl i

) ! . lations are g i
i;otz%htogr:at a:fic()).n .l‘tpczha:tteéltlon of Colonel Fife has already t?eg;ea:i’vz[;d tt;l etfll: ks(L)lf sizvere '
il b soonpomaturez)i whliz ) r‘{mregxon about Indapoor, and it ma)? be hoped that apgrg‘,jegf
il be soo ' serve a3 a model on which to frame future schemes of a

26. I bave not the returns of Candeish irrigation b
. g me for refe
:ﬁzulst:a :B.OWS?) sfitrlsi:sctgry gro;vth both of the area irrigaezd and of tﬁzenr(;%e;’:: :2" .gegell”f‘l
Yo pat upon the Engin catt_l earn, however, a somewhat more complete responsibilicteml3 ly
2 B oty of theg'lReerss or the proper maintenance of the Candeish works, and {18 “i‘.’ d
- Mol ivenue.and Engineer Departments should be more Pl‘,ecisel dleﬁ ine
and the water.saooly. c;'i)ncelve, be made fully responsible for all that concerns t)}'x g
the implied or wrxl)ts;e% ea;lfrafrlz:x)xlllegx?;;so(f)‘f c:l‘:rs&’ b wot;ld b(}z] bﬁund to attend St"i“l; r‘l)oriﬁi
gag e Government wit i :

gagilg:rof; ntl::a vl\;orks, they should not be liable to the interfereflcg cﬂt?:;::gl f(;‘r tho mainte.
to the Swofk;1 (;n(in ta'}ft‘erS. The Engineer should be regarded as the final za.ut;ho o0, Rovenue
. e water-snpply, as the Collector should be in res only In Xespect
revenue. Regular inspections should be made of all the works P(‘;Ct to all matters of
repairs anc} maintenance should be dealt with by the Engineers ;n&:ln all questions as to
Offiers. The extent of the irrigation should be watched Dby the Enoi not by the Revenue
msutgted between the results of various works having varying su lic: me; r, and comparisons '
affecting the revenues coming to the knowledge of the E“"?neerrjpsh :u(l)d V{)atelx)'. , All matters
notice of the Collector by the Engineer ; the Collector, in like manner info e brought to the
of anything appearing 1o call for attention in the management of the rt}x{nng the Engiucer
Engineers 10 charge of the irrigation should be place&’ in the pésitio‘x‘;orofs. Ip elor f the
tive Depart?ent, acting concurrently with the Revenue Authorities in respe tan fdministra-
duties, and fully responsible before the Government both for the maintenp ct to their special
developm‘ent of irrigation in the Districts in which they were placed ”‘fice and the active
Colonel Francis has recently been paying special attention to the oo understand that
works, and it might be suggested that the results of his enquiries m jon of the Candeish
sidering further the general scope of these remarks. % give oceasion for con-

97. In conncction with this portion of the subject, I
uader the impression that a proposal has been made in gomé qﬁ?{f ‘g)tl"xﬁz 2%22?&2?2 xf tahlg
(]

’

¢

. Government has spent money on

. to attempting to force on the practi

, far as the purely financi

(19 )

ivators should be required to make use of

er they desired to have the water or not.
proval of any such

new irrigation work, the cult
1d be charged for its use wheth
I cannot avoid expressing in the most distinct manner my own disap
procedure, and I feel assured that the Government of India would much prefer to leave the
utilizing of the water, and the full realization of the returns from irrigation, to take place
by a regular and natural spontaneous growth. It is almost certain that the demand for

water will in a very few years far exceed the power of supplying it, and_there is much
danger of co by attempting to force the introduction of jrrigation

mmitting great injustice ‘
prematurely, To bring about any sudden change in the practice of agriculture by anything
like compulsion, would be a dangerous step,

completion of any
the water, and shou

to say the least of it. To argue that, because the
these works mainly to benefit the cultivators, it has there-
pel the cultivators to use water at its own price, for the
h comes to that, is to take up a position utterly

indefensible, and contrary to every pri government. I cannot say that I have
any cause to suppose that the Covernment of Bombay bas entertained such a proposal as
this, and in the case 0 from the Girna in Caundeish, the option of using
the water or not has, I understand, been left entirely- to the cultivators. But the objections
ce of irrigation, though dictated, no doubt, by a good

hat I have thought it necessary to draw attention to the
hich was not at all likely to receive any support.

e of the Revenue Department in the

fore acquired the right to com

ronosal to which I have referred pretty muc
inciple of good

f the new canal drawn

motive, are to my mind so great tl
matter at the risk of combating a view ¥

98. 1 understand that it is the established practice of tl
Bombay Territory to make a separate‘sp'ecw'l charge, in addition to the land revenue proper,
for the use of water derived from all irrigation works. For the reasons I have already given
in my Memorandum regarding irrigation 1n Sindh, I consider that _thls course is almost
essential where irrigation is introduced on land previously cu}txvated without irrigation, and
already under Revenue Settlement, and the 9rd1n_ary practice 1n Bombay conforming to this
view, no further remarks are necessary on this point. .

99. 1 cannot avoid reference to another topic closely bearing on the financial scope of
all irrigation works. I have been given to understand that there is not one of the larger
irrigation works now in progress in Candeish and the Deccan on which the actual expenditure
will not probably exceed the estimate by something like 50 per cent. It is obvious that, so

al interests of the State are concerned, it is a matter of no lmportance

f cost be justified by administrative considerations, or not.
be accepted is that the works will, notwithstanding
return from improved Revenue. How far such a
tained, I cannot say, nor, perhaps, is it in one
gense very important. But it is impossible to exaggerate the importance of the Disbursing
Department engaged in operations such as those now under consideration obtaining the
thorough and continued confidence of the Financial Department through which the needful
capital for executing the works is to be provided. It has already been asserted by many
ersons, that the alleged profits from irrigation works are illusory or fictitious, and it behoves
all those who believe the contrary to see’ that 1o exaggeration of possible profits shall ever
be used as an argument in favour of executlng & work, that no under-estimate of first cost
ghall ever swell the anticipated profit, and that no laxity of management shall tend to reduce
the actual profit below the estimated amount on the faith of which the work was sanctioned.
It is merely 2 question of time how long an unsafe financial system can go on without
detection ; and it is very certain that if, from any cause, alleged profits from.pro‘]ected works
are found to be habitually oversta_ted, t.he Government wxll. be forcedz in c_!efence of its
financial safety, to exercise increased_ngour in the scrutiny of projects, and diminished freedom
in the supply of funds for construction.

50. It will not be out of place if Ial
ney irrigation works undertaken in these D

ther such an excess 0
The only financial justification that can
their increased expense, still give a proper
regult may in the actual cases in hand be ob

whatever whe

so draw attention to the importance of making all
istricts subservient, as far as possible, to purposes

soation. Wherever it is ossible, the canals should be constructed so as to be fit
?grcgtfv?ﬁigﬁ, and in designing allpthe thasonry works, attention shgu}d be paid to this.
Also it will in many cases, if not in all, be possible at a very small additional cost to make
roads along the banks of the principal lines of irrigating channel. Such roads are of very
reat importance to the irrigation establishments, as they facilitate easy access 0 tlln]e workﬁ
and the irrigated Districts, and it will ia all cas dering whether suc

es be worth while consi :
additional outlay as might be necessary for making the bank of the canal a convenient road
for ordinary traffic, will not be well applied.
conclusion as to the sy

. d be said in i
3L A oW o e acti f the Public Works Department as now constituted, so a3

llowed in extending the action o : 81 .
{?)bring it, as soon as possible, into a_condition of progressive activity, such ;sttl?eth;%h
importance of the early extension of irrigation fairly fiema.nds. I understan fIad' ts
Government of Bombay bas already obtained the sanction of the Governme}t;lt Ob anﬁ-
the appOintmeut of a separate Chief ¢ for Irrigation Works for the d'?ly a;y cxg;n
dency, Under this Otlicer the operationg in Sindh \}nu 'naigraugs f(;romfa;u ;St:;fabsl?shed
ini i i the practice of irrigation )

of the admitisiiol T Prow?czxuch (Ii)iﬁ'ereuce of o?)iniou arising as to the general
in questions ab

that there will be mo probability of . C )
:tend their action after the main '
ool o setiled.  In tue Deccan,

direction in which the Engineers s
. : NP
issue as to the expediency of constructig permanent canals arc ouc

stem that might best be
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Candeish, and G it i
uzerat it 13 otherwi
of those lately und erwise, Here the existi
ertak " e exlsting work
naturally haP);)ens tha.atL; ::r,yni%t\;wont? is yet brought into fgll 0;1;:&3;?1 f‘ev‘IIt‘.and scattered, and
y to be the best course t 18 works, Under these circu st : e 1o the
places where the Engi o strive to extend the provision of irri mstancas, 1t would seem
which to advance. The neers are mow actually ¢ sion of irrigation by regarding those
: . e Off y constructing 1rrigatl >
some experience, could be s(ifrslp(zlw employed on these works awhgnh:\?;kslas (éentres from
projects for the extension opr:,}:e with additional assistance and enc already acquired
irrigation to other Districts in th e utility of the works now in hand 0? raged to prepare
ipecml Surveying Officers élouldelr u;nﬁmdxate vicinity. In Guzerat ’0‘:;3 %‘; tL’e pro(;/(ljs:lon of
een taken up there. T ¢ usefully be employed, no w hi wo_additional
£ . . : orks of this sort havi ;
new projects, and t o assist the Chief Engineer in supervisi aving hitherto
department wl o prepare for the means of pr pervising the preparatian of the
A e operly controlling th :

Engineers, on ien greater activity of constructi P ling the operations of th
, one for G , struction becomes po . the
Such an expansion gfz eltrit and C‘"’-Pdelsh, and one for the Decc£1 S:B{S’d :;30 Supermtondmg
e establishments would not lead to it’nportant plrzsz(:n}) o (ﬁmmble'
outlay, and

would open the w o o o
ay for vi i T o
y the more 1gorous action of a StI‘ODD and expandin separat 1
]

tion administrati
on, through th i '
o oinistra ion, ugh the operation of which al
. me up to the expectati utly be o 138 s e
extension of irrigation in all I;)Mts l((:fn sleg?: may now justly be formed as 16 the earlyc;;‘igr:i

i

Dated 1st August, 1867.

Ilo 10 h :
)

th jons
¢ contemplated operations in the Irrigation Department in the Punjab

In March 18066 f
. the Government i
making enquir vernment of India addressed a Circular
tlalkfl!lidﬁp wqithifx ta:e tfext;;hge‘: };l:;f‘: c:m(l) f lany p‘t'lojecﬂ;s for works oflri(:'l:g:'latit(::xa\l\}ll(i}o(})xverq ml?: %)S,
should b d ars, also as to the direction i P 1ch might be
e prosecuted. The Punjab Government has nogi(;t;:i)igdliowa:glegggber anestigaa,t;ions
iry.

~ The consideration of ;
) the subject ; :
could dis . ject was delayed in this De . .
1 proce;?lcggsstl?)em‘il: l';'.(:)uﬂt]Il)"ormsalss made by him };vith myscla?f (;f‘)l?:: mhcn!; bl Colonel Crofton
e Government of India the following obser\?a‘;:li[ogs!o(:lwthbcen done,
e measures

_ which are advocated by the Lieutenant Governor of the Punjab

The basis of the Li
. .he bz eutenant Go g i
i which be revi ben: vernor’s proposals is a M
o, 11:\::_111{111? existing works of irrigation in the Pue:)[?:x%ml?dum by Colonel Crofton,
e convenient to follow Colonel Crofton iri] his hr;: mces,’:lz d the projects
, morandum,

1.—~Western Jumna Canal,

There are already s 1i
b, B e e e aation, Work projects under preparati .
P, b e all our Irrigation Works in Upper India?J '!i";:;‘ ::(;gegozf“:ﬁ improvement of
ese prOJect,s may

First, th ’ i ‘
over the canale;s u?ﬁmu?{}ho‘n of a pormanent dam on the Jumna to gi
This project is in I{a{;‘d ; th is work will also serve a like purpose for thglve complete command
; there is no question as to the necessity for thisewE as]s:ern Jumna Canal.
orK,

Second, improvements in the ¢ .
branch. The preci in the channel between the head an : .
b O o wen . abs e o this o thecopion of the Dulhi
o the west of the old c,ana_d.x ea was to abandon the old line of ca “i scheme of works is
proposal has been Objec;,ed 101 bmg the low ground through which tl nal, and dig a new one
P The large outlay it w Oldy _the Government of India and Secretalls old line runs, This
forward, it may be consid 01:1 involve, and in the extreme form ary of State on account
allowed o say that such :rsu [::n zloylolti)ier do'pen %ot%iscussion. On thlt;1 owtlﬁ;(;hhlt :;lvasi first put
in the last ) arding of the whole i N and, I mus
mecessary toni?azglrln:{h;‘h: Secretary of State on the su‘bjelcdt-.eac;‘?1 seems to be contemplz:t«l:g
which bave no relati t“o,_ and what is necessary should ot ﬁ]ot‘ be upheld. It will be
il b .aﬂmn 0 thlS. part of the scheme of improvemeﬁt arg ::] elayed till other works
amount of re-a:::nz‘e‘:gexll)t? Ss}fbﬁl say why_ something is necessary Al?mplbted.
Sow dam on the 2 oFro :1 catnlf.l will be rendered essenti'al byozg Ktumaul.“ certain
lown to Dadoopoor, at " bich o] is dam the old channel will re e tormation of the
branch of the J umna in whichpiztlse u;lll)ir cz:;‘zﬁ l;'eqomtesk an artificial Cllg,utllr:d lf:f roz}emeuf,
the existing canal channel seems to be all tha ourse is _taken. .Irom Dad es the old
at is needed with some small i oopoor, {o Indree
mprovement,

If, .
takin«r, 2?1" Sfi‘il;l; Uzzit I‘}?Ill)laél;le; an arxiangemen'o is found to be practicable
downato the Sirsa quarter, the exiztipnp Ycaﬁ;m_tﬁ;rh during the monsoon mo::[? eipel()lient for
ey e 1t g Wl , 8 » PASse
near which it is likely that the new branch would h;:: itt(:)s 111); denldrged as far do’wx(x) a: le):ldb;; ;1
. 1

Below Indree it is a question wheth:

. er to make an entire] : '
::ﬁﬁdd ;l;a 1()161:1 Casal, (i)r to complete the improvements geasw line as far as Rair, the
y po y done, an t) deal with the portion of the canal lmloci‘(inKIndrelt:1 and Kurnaul

) urnaul only in the

(21 )

of the canal near Kurnaul is a disgrace to our

adqlinistmtion, and has been for years past. It creates most pestilential swamps
which must be got rid of, unless we are content to perpetuate this abominable nuisance
which has been talked about for the last 25 years, during which period no serious attempé
has been made to abate it. For my own part 1 distinetly reject all share in any counsels
which tend to delay in meeting this

. most crying evill I most fully admit the reat
importance of doing }vhat has to be done with l:’the. most scrupulous i’egard to econgomy,

and I am ready to sacrifice all thought of elegance or congruity for the purpose of avoiding

any considerable outlay which is really not neaded to secure effictency. But it is impossible for
me to affirm with too grea

t positiveness the moral obligation which rests on our Government
to put an end -with all possible speed to the discreditable condition of the large tracts of
land along the Western Jumna G

Qanal, which are converted into swamps of the most
pestilential nature, not only destructive to the health and life of the population, but occupying
han uselessly some of w

in a manner far worse U hat might be the very best lands. It is very
doubtful from the peculiar position of the canal below Kurnaul, whether any adequate
remedy for the defects of this part of the channel can be got better than by making a new
bed for it. Itis possible that economy may be secured by taking the new cut from Indree,
and combining the channel for the existing SUpply~\vith that needed for the new canal before
referred to, as propos? to the westward. These points are under

to carry @ monsoon supply
the consideration of the Engineers, 1L be reported on when the

and the whole subject Wi

investigation i8 complete. )

Third, the provision of an eseape ohannel from the head of the Delhi branch. This
project has already eome UuP; and will be disposed of immediately. :

Fourth, the drainage of the whole of the irrigated districts along the Delhi and
Rohtuk Canals. The projects for this operation are *n a forward state, T am happy to say,
and at last it seems likely that action will - really be taken to get rid of the swamps in these
Fstricts which have for years been 2 standing reproach to our canal administration like
those on the upper part of the canal before referred to.

Fifth, the re-arrangment of the distributing irriga
the outlets from the main lioes on canal into rajbuhas.

These comprise the main points hitherto taken up. 0
early consideration also of the advantage to be obtained from rendering

thig system of cana ) A
1 think that there can be doubt . that the line from Delhi to Kurnaul, and the branch to
Tlansi or Hissar, swable as early as possible. From this line of navigation
a canal would jon 1 hbourhood of Pattiallah, and thence a
communication got with the Sutle] and the Punjab. The communication with Delhi must be

th the project for the dam below Delki. Above Kurnaul there will

settled in connexion Wi '
making the canal navigable also, though for purpose of

way of re-construction. The portion

tion chanuels, and the consolidation of
This also is in progress.

But I would strongly urge the
the chief part of

probably be no serious difficulty in
internal trade, it will probably bea Jess important matter than opening the lower parts
tive districts, and go t0 the largest towns.

which pass through the most produc ‘
¢ incidentally noticed by Colonel Crofton, the expediency of

I would also refer to a poin ) C
restricting the irrigation on soineé parts of the caga], chiefly the Delbi branch, and the transfer
of the water to other parts of the line, prol_)ably in the c_hrectlon of Rohtqk. _ 1 have already
exprcssed wy general views on the pecessity for a revision of the a.ctual distribution of water
on the older canals, and what Colonel Crofton suggests 18 1n fact quite the same thing. The
oceasion of the falling in of the Jast sc_ettlerpent two or tlu.'ee years hgnce in the Paniput
District, will give a good opportunity of disposing of this question n 2 gatisfactory manner.
9. —The Delli and Goorgaon Works.

Thesé works are now managed 10 connexion with the Delhi Division of the Western
Jutana Canal. They are by no means in a satisfactory position, and call for more attention,
which it may be hoped they will before long receive from Colonel Crofton.

8.—The Sutlej Canal.

The consideration of this project 1s still going om.
decided is the precise locality at which the canal chall be taken
have recently beet made on which the question may most probably ‘ ]
orso. 'This being done, there is pothing to prevent the final surveys and designs being PU
in hand, on which actual operations would be begun. In the course of the coming co_l
season it may probably g0 far to settle the general scopé of the project as to begin
{he actual marking oub to obtaining possession of the land
and setting to work, .
4. —The Baree Doab Canal.
Before this canal can be brought into complete opemtion, it is gecessa:rY. to reduse'th'e -
excessive slope of the upper portions. But before any final plan for doing this 18 settl.e . 1tt- I;S
ascertain whether it may nob be possible to add to the supply drawn from tne
he Beas. To deter

important ¥
Ravee by taking 2 second head from b ; Ak "
the quantity of water to be carried by the cand must first be seELCls :
to tl?e Beusysupply is, therefore, needed before progress 10 the existing chanoel jmprovement

can be got.

The point which now has to be
from the Sutlej. Surveys
be settled within 2 month

of the main canals, preparatory
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- It may be noted that
at the Bar D
of water than is se dq ee Doab Canal was designed
;‘;hfrefore why shoclﬁae no%ytﬁgelalfavie COId-l:veather Sllpplt;’.e Tfloe fl?lfsyt:iznmgcil lalﬁ;er body
elow Lahore during the rai cest possible volume be passed d : aturally arises
olladed to. Bub tl% e rainy months{ The main diﬁicultp issed down into the dry regions
I think, not e general importance of givi y is in the excessive slope alread
yet been sufficientl > of giving the largest possibl ey
should be given to ently appreciated, and gest possible monsoon supply ha
; th ated, and the special PPy has,
importance of this, and :h ::l)Ject: I believe that Colonerl) (‘3&:'0 f(?otxt;eril:lofpnof the Engineers
enquiries are being made with a view to obtalilni); Sflnilble (:;f the
g data as to the

avdllable w atel y 1n various o 1y or monsoon lIlz(lD. 1011.
'Supp v o
I n

The question of ESE
Canal. It is v of navigation has not been geriousl < ;

g ery ne Al ously taken up in relati
water COmmunicaﬁ);n v;dfsitlg 'to do this, The first dcsidexgttllmlsvzglodn :0 fhe Darce Do_ab
the latter river should be ol ore, between the Ravee and the Sutlej. The cem to be {o give
the new Sutlej Canal Tlp aced conveniently with respect to the navigahle ;’f’*ﬂal leading to
?}10}11.“ probably be .compi?:tefia‘gga:;;’n hsholuldfbe connected with Ifmrits&?ee};e:d} n]g imin
acilitate the transport o the head of the canal to the Madt l rainly. 6
canal navigable t port of stores and work. If there is any seri i 1017001‘_\/Voyks'hops to
and this point s%ggﬁ;lhﬁpoor, I should question the propric{y co}ogtﬁgﬁlji;n r\naking the
almost certainly out-bala rfc :ogilderesid at once. The increased cost of land (:]:rr?:m'kshops,

a e o . A0

over steam-power for driving mz{chinZ?;’l t age got from the superior cheapness of wagei-;r(f\:g

. 5.—The Inundati
Tl now littl : ndation Canals.
ittle has been done in the way of bringing these works under proper engi
Fineer-

ing' Contro . They are f tlh n tle same cond tion as thab n “h ("h
I .Ol‘ e mOS(’: part Still much i iti i
they were When the Punlab was annexed, and this mearis t{lat they have ll'e 1 .l p i :
n]a“le(l unim IOVed

J] S m 3] o”l Illlle and 1ncom lbto WOII 8

It is, I believe, a :
. , a great error to think, as i
very econc . , as is often the .
lowf7 and f)'lr'rcl)lelal;chng;TurZh%fogldmax-y ﬁlnc}?rtainty of the (;f;él;hgg g:xltse cl;ﬂifs of canal is
ont.ro stoppage of the supp] he works the outlay for cleara : r, the returns are
f water o nces is heavy, and the ris
that by propzr arranoe[é)ep i > great. It seems to me that cavys e risk of
nts the utility of th at there 1s no reason t
supply of water be rauch bett ity of these works could be greatly i o doubt
was reduced. It may not be er maintained and kept under e nereased, and the
. . . ’ the cost of
make them deliver a perm possible, as a rule, to improve th ile of them
: anent stream of prove them to such an ext
satisfactory monsoon P l'men of water, but a very great st xtent as to
fied could be got 'tlf upply could be secured under proper cog at step would be taken if a
of improvingbthes:;vtzag;lz \3(1)13’15 ‘{)’Z :xt?enfgivcla works. T[l)le distéflrszlionrlokt%lihr:uc}lbl &el sotis-
concur in the opini ut of place here N probable means
Crofton that t(l)};;né)ﬁf ffi)’;Pl‘.essed by the Lieutenant :G‘:)I:grnlornwfdt%nly add that I entirely
e resouror to the c 1m11);rove(1 supervision and mananementod de Punjab and Colonel
country on the right ban(])(un f{'th It seerns to me probabtie that:, an are likely to bea very
irrigated without any ver of the Sutlej, below Ferozepoor, and as fvery large area of the
Ferozepoor. I shoulg thigrkserg)us expense by means of a canal tak arf?g Mooltan, could be
T Colonel Anderso . that the construction of a permaneel; (liom the Sutlej near
river ab this point. * Bub thg, would not be required for a mousoo?l am, as proposed by
can be put forward, and theexact facts are of course essential before canal taken from tho
lIl))eyond question. These gene;(icef:rl;y kfor Su{veys and levels urged b;ng imehlﬂ proposals
. . r ar DY olon ' 1
unjab, whether derived from the Sutlej, éh:g:?by :rqﬁgﬁ ] to all the inundation (:ean(:{so fi:f?l::
) .

I should add b . .
with the necossity 2&;: 1:ay1tng the subject of these canals that I th
Irrigation Officers, and Xll‘s s for placing their management entiml1 oroughly impressed
soeing that the rs, and. ire ieving the Revenue Officers of all co rey in the hands of the
think of importance. U nSﬁ_l(:ollect;ed, and bringing to notice any re n‘;:}'}n with them beyond
management of these Worlisa :‘Q‘é“’ﬁt‘? reip?““b]i)lity rests on the qE:::irﬁgnts ‘;}mt they may
and being mad 2 reir being brought i gineers for the enti
the Engi%'l eex?s fnz(:‘ell);yh; ;aifgsf;g’goiy i r_evemtlle, ‘matters will ;112(':, %e iozﬁg;ghlft“fg of efﬁcien:;i
be looked upon as res i ntaiping the works on their old 1 should. At present
fostly objoctionable. ?onsﬂ)le for radical improvements. This :z?z}:fxl;:fﬁ:if o?a:{ls.’ and cannot
ings is mani-

60_ e
-Projects for new Canals from the Chenad, Jhelum, and Indus

A year or two back a first att
s of taking empt was made to begin an i C e
e o i o e Gl i v o though, 1o s ot
and Chiniout is namé)d as aa;f tllmcu!ty in taking a canal from thisbri.v‘ peraliivn
population of the lower parts f? der likely placo for  satisfactory head ;r el
Do ety R c%. o (; f the Rechna Doab, the tract between tf, Rt Is stated that the
Crofton that this tract shOullvda ion small in quantity ; and it secms to 1? avee and Clenal,,
situated districts nearer the Hirr%c:ll:;at}i:h?xlE«}ﬁ:r:ﬁa‘cf n fp reference t: ,311?‘:;1522 lg"g‘(;loﬁfl
considerable doubts on this point, and as the qt enerally have G seasons. | T confss to having
principles, I will state my own conclusions 01? li]g,s;?ltllxl:tor‘:ﬁewg:ggcr&uzf Jb.e ﬁ rgued Ot’(‘) ;:l‘\,:rldgl
ay" be more fully gone

nto.

—_—— .

B e

it will overthrow

(23)

There is a disposition on the part of man le, i ' i

: 8 on th y people if not of most, to consider that

rule, the available means of 1rr1gatlon should be devote(i to the region,s where there i; a:h:

greatest absolute scarsity of rain, to the more Or less complete exclusion of more favoured
tice of this conclusion, To take an extreme case, if we go

'yraets. Now I question the jus
into a distriet absolutely devoid of rain, and cut off from irrigation, we shall find an absolute

desert. To reserve water to such a country, while there was plenty of well-peopled and well-
cultivated land on which the water could be quite as profitably applied, to say the least of if,
would, without doubt, be wrong: Now, as the natural supply of water gradually become;

But where the supply is very small and

better, populatiou and cultivation increase also.
1 also, and nomadic, or very easily ‘moved. Also such a

recarious, the population is sma
pdent on cultivation for support, it takes to other industries,

population is not essentially depe ¢
icher neighbours. As we get further from the total desert,

often including the robbery of ric
in districts, where, in the ordinary run of years, the cultivation is satis-
ulation can be supported. But at intervals more or less distant these

tracts will be Liable to 3 failure of the natural rain-fall as complete as thab which is the
normal condition of the real desert. Then it is that the great suffering caused by drought is
developed. The populntion is so large that an serious deficiency 1in the food supply
becomes calamitous, and by its habits 18 80 fixed that it cannot remove to other places where
food is to be got, and 18 further incapable of finding any occupation by means of which to

support life.
works should, in my opinion, be to protect this region

The first object of our Irrigation WoF
It will not suffice to dole out the supply of water with

which skirts the trué desert tracts. )
i t of the existence of a few human beings over the largest

such parsimony 28 shall just admi

area. What is incumbent on s is to give protection to the best of our power to the popula-
tion, which often will be very dense, of the tracts subject t0 periodical droughts, but which,
under ordinary circumstances, aré prosperous enough.

So far, therefore, from beginning with the region m

we at length arrive
factory, and a large pop

ost akin to mere desert in our attempts
d, in my e

to prevent the worst effects of famine, we should, stimation, take exactly the
opposite course. Famine will be the worst where the population is largest and least
accustomed to drought, and our first consideration ghould be to provide security against
such a failure of crops as would cause famine in these districts.

Sofar as I am able to judge, this result will be best obtained by allotting to all districts
which we regard as liable to a failure of the ordinary rain, such a supply of water as shall
gecure completely, 5ay, one-third or one-fourth of the culturable area. This distribution
ghould be made; beginning with the best cultivated, and therefore most, populous districts, and
supplying them in preference to poorer regions with less cultivation and a more sparse

population.
This conclusion may at first appear somewhat paradoxical,
afirming that it cannot be controverted. It will certainly be far better for any country to
have one-half of its surface completely protected from drought ander the worst circunstances,
and in a state of considerable prosperity generally, than to have its entire area partially
supplied with water, and s0 made capable of general cultivation, but at. the same time be
left to periodical droughts of an extreme character. To extend cultivation and population
d not to diminish the

beyond what can be protected in the worst 823800 will be to increase &0
evils of the gituation. This is a case It which our action must be regulated not by average
eme result. If we leave the population to die of starvation in one year,

results, but by an extr 3 .

all the good they have derived from 50 years’ previous prosperity.
rst business will everywhere be to take up the best cultiva-
to the less favourably girnated. It will,

ted and peopled districts,

of course, be understoo that T refer to such districts as are liable to extreme drought, but

I feel pretty certain that in this category is included almost every portion of the Punjab an

North Western Provinces lying outside of the Himalaya. For these reasons 1 do mob look

upon proposals to enter upon projects for canals to go into the desert parts of the Punjab as
i 1 hould first be given to the wants of the

of pressing importance, and consider that attention ] t 4
dy exists, and where thereis2 population sufficient to take

districts where cultivation alrea

full advantage of any means of irrigation provided.
With the reservations implied in the above remarks, I quite concur in the propriety of
making, a8 €oon a8 pracnicable, guitable investigations into the best means of obtaining &
i 11 the rivers which traverse the Punjab. Inany
;on should be carried

supply of water for irrigation from 2 s Wl :
the importance of making lines of navigabt

to Lahore, whence

oreatest importancé to the

projects for irrigation canals,
in mind. A line of this sort from the salt-mines ab Pind Dadun Khan
communication would be given to the eastward, would be of the g
lying the cheapest possible mode of gransport. .
g of irrigation in the Districts west of the Indus would
hich will add to the

salt revenue and salt consumer 83 supp

The value of permanent mean .
Le very great in a political, as well as 8 fiscal sense. Everything ¥ add b
wealth of the population, and security of obtaining a means of egxstenee must conduce to the
confirmation of habits of order and peace. In this point of view it seems probable ?hat atten-~
¢} tion in the Peshawur Valley and the Yusufzaie country.

tion should also be given to the irmga

1 therefore conclude that our fi
and from them to go o1



VLT, AR .

( 2% ) ’

There is no such
. powerful agent in th . .
money derived from h °5 e cause of civilization a .
way were fully secure donv?rsotulﬁLOHr’ and the knowledge that the r:e:rlxglniy. roThe' S ?f
s assuredly produce a very beneficial effect onpth:lg;?i;t in this
et races.

1.—Irrigation in the Kangra Valley.

Although the minor ch .
candum of Golonel Croft c annels. in the Kangra Valley are not i
%ccom(})lished by their bei(’;‘; [)Ilaclzle?ltliz dthem, bec;use I1do iot doubt tl‘:ﬁff;in:l(lll:{: g:)(f}l] ec(l)\gﬁin g-
e said of these works, as H't St er engineering supervision 1 uid be
themselves under the(: it is said of all similar “work , am, awars that it will
eneral control of rks managed entirely by tl |
are. But I cannot admit ntrol of the Revenue Officers, that they d y the peop«€
them better, and I mit that this is any sufficient argu . ey do very well as they
producing benefici 1muSt distinctly affirm that the art of ;‘{?ﬁfdf(ﬁ’ betaloing from making
g ial results in this case as any other illed Engiveers is as cortain of

This concludes all
As to th 1 all that I have to say on the g ; :
e specific proposals made, the fol}l,owing i:rﬁzgl:;la?;bg?&t:egl.s_(ilssed by Colonel Crofton.

The eSSential re 1 . .
is, T believe, not (lm'refrrnent 1s Engmqers to undertake surveys. At th :
for not less than maog].ggrl: p((%l!'%ﬁn available for such duty, wgi]e the Pu?njgge(gfxe:;me there
Although I do not doubt th :i:nthﬁso Native Surveyors in addition to existing es’ta’bli?l?nt ask
¢ Officers asked for could be usefully employgd it s Pl'r(zl\?}:]tf.
$ ablo

that progress 00111 (.1 .
can be given, be made with a smaller number. But it is not easy to say how any hel
elp

The best chance s
. cems to be in allowl :
services of a few allowing the Panjab Gove i
temporary arranrregf:sgn?f ‘:::h ?:31 guafhﬁe((ll for Survey Jduti;gv;;?r:e“l?rﬁ?tzgytit&: b:i?at h:
possible, Military Officers sh e found willing to accept service o A
. g these term
understood to be outside of should be permitted to accept thi y "
the recular Publi pt this employment. It would b
made for a year onl oL 10 T8 ublic Works Department, youc o
7 y to begin with. During t partment, and the offer might be
get from England, and the necessities of the case l:.:l.;l ?)):atr);e:;r:‘;fdz?;}lﬁge “;'ltm{: help wa are to
= reajter.

« Tf this were agreed to, it migh
gt rensive ok greed to, it mig t be settled that to begin with eig
b Banih 1 gzrvz;sr If]{::sztli\{‘etgngmeers, 4th class, and six ;s Xzs};:tmon[?s%ls"ofl o e
D hartor sartod. T will be ! ey could find them from 15th Octobe} ne’ t.n;']g b aken
any shorter perioc. b s M est to leave the selection to the Punjab G X‘ cent prabably s
ilitary Department and His I‘]xccllenc.};l the ((:)fo;gmegt pfol)élﬁlyf;
ander-in-Chief,

pel‘halp}s tﬁf}lita;y Officers might be invited to send in their nam

L 1s attempt to ge €s.

after if thought nepcessnr}:g-bt Surveyors prove successtul, the number might be added to h

As to the Native Survey : i o

the training of a SuitabI:rXE)lgfs’ the Punjab Authorities should be desi ;

sugaested 1 the Punjab also h)el}‘l, probably twelve might do to bewiLSlregl to take in hand

Roorkee Soldier class. Und whether European Surveyors might not P nl with. | 1t might bo
. nder proper supervision, these men a‘fl’mouldobepﬁ:;cl;l Iis be got from the

eful.

The only other point i
. ) n .. *
This I think should bep alcrreeli tthe %lvmg an Assistant to the Chief Engi .
working out irrigation cpl’O'ectO. here is much laborious calculation :&meey for Trrigation.
jects, which is alone quite enough to justif)’, Sllii’x ;nvolved in the
ch an appointment.

This being approved, the Licutena v o
" g e Li g 3 i
e ppro’ ca, e eutenant Governor might be told to male his own selecti h
Tof ! L tion when

For all these additi y n
¢ ons to the establishments f
S ) ormal sanction must .b
8 1t ﬂSde, stating -
=]

rates of salary, &e.

1&5 tO the o‘-der m Wllich. Hle l)l‘)l)()Se(l ‘V()[l\S SIIOllld be Ca!lled Oub ll hl o to l)e
] . ] . . . o

Having provided for thi
Canal & g is, and for any additional hel i
Can prol?;l‘:f;i }z]z:ds &llz .B;arge [f)ioab, the next thing to take uII)) sli‘:(()ll‘ll{gcg fill'lthe Western Jumna
D mascssary ¢ j series first, Last of all would come the Cl ¢ the Inandation Canals
y to postpone this until more Engineers are availzxelﬁgb Projuct, and probubly’

T shall explain in a se
3 parate note on the establi

Doab Ganals, that g establishments of the V
to make then’l su?ta%)li%gji&enr:r-:qr:{m%en-)e.n b Of,the Executive l‘;'agjzgeg:: gl;]e?na amll Baree
b T e ol a ministrative business, witk u S, §0 28
e divisionsexn :g;lb-g{):i 'ghese speqml work_s it will, 1 thini{, ljeuizgtt:llet m}}htumul special
P divisior ,t or b execsx‘:)'ns, having nothing {o do with the canal :1) pLT 2 Separate
oy ot o e timue uén tqf the works. Whatever is needed i: t[?UHStrmon’ and
admit of a reduction of one 3’ time by-the Punjab Government. The S vay must b
adumit of & % ivision on each of the canals, which wi Jrrangement will

pecial works, though, perhaps, not altogether enou:rh will give a few Officers

gh.

The suggestion that an addition i
ygestic 2 al Superintending Engi
igzign;tlx}datxgﬁl C«Smnls is rather premature Just now. c_’Butnimxflir should be appointed for
.tg in tentl e ‘lurvey operations have been actually put in th(Il)mperly be Lrought up
icate the early commencement of additional works of this char'u.ttco such an estent o3
acier,

" of establishing a gatisfactory sys
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Dated 24th January, 1868.
rACHEY, R. E., Inspector General of Irrigation Works.

to the meaning of certain expressions used in
Trrigation in the Punjab.

{No. 11.] Memo. by CoLONEL R. St

The Secretary of State makes enquiry as
a Memorandum drawn up by me on the contemplated operations in

The remarks in question had reference to the Toundation Canals of the Punjab.
I said—«1 am thoroughly impresse with the necessity that exists for placing their manage-
ment entirely in the hands of the Irrigation Officers, and relieving the Revenue OEﬁcersz= of
all concern with them, beyond seeing that the revenue is collected, and bringing to notice
any requirements that they may think of importance " (see last para. of Section 5 of my Note

of 1st August 1867.

It is asked—¢ What are the pre
Revenue Officers

The. reply is, that the management of .
on in which things were found when the Ijunjn.b was first taken

ossession of by the British Covernment. The works are very primitive, and can hardly
be said to be under engineering ¢ a prefessmnal sense. The water comes into
them as the rivers rise, and i oiputed according to long established custom, with very
little supervision Of in The payment for the use of the
.y the land revenue in a lump sum, 1o gome cases the landholders also

eded. The Public Works Officers

water is made mh d
aying a share of the cost of the ) d Pab
Eoaplo d in supervising the penodlcal clearances, an

employed on these canals are mainly engage : ng the
no serious attempt has yet been made to establish the irrigation from these canals on 2
the District Officer, who

scientific basis.
Under such a systel, the practical manager of the canals is : -
o in relation to them, excepting the merely mechanical operation

cettles all questions that aris Y
o i ch accumulate in them, and paying for the removal.

of removing the silt deposits, whi ‘
Precisely the same gort of system bolds in Sindh, where the so-called Canal Engineer

is a mere subordinate to supervise the clearances. . _
Something analogous_also takes place in other parts of the Punjab, notably in the
'Kangra and Peshawur Districts, where there is & good deal of irrigation from small channels

not under enginecring control.
older irrigated districts. In Tanjore,

In Madras also gimilar practice exists in the _

the Engineers have no sort of concern in the management of the water nnthe canals

derivedofrom the Cauvery. In the new works from the Godavery and Kistnah it 1s otherwise,
1 of the water and its distribution.

the Engineers having the complete contro
In Mysore and Bombay the same thing happens .
avement of all Irrigation

sition is that the complete responsibility for the manaZ Irr
f the art of irrgation,

hould be placed upon Engineers having proper knowledge ©
xgﬂilsm?c, y e . 0 in the full ;dvantage from such works.

cise duties from which it is proposed to relieve the

this class of (Oapal has remained till quite lately,

very nearly in the conditi

'

till this is done, th 0b obtal .
he Irrigation Department to see that all available

It should become the exclusive duty ¢ t g [ 0
pesources for irrigation aré made the ,;nost of, bnt_h in the m(}erests of the landholder and
of the State. To leave such matters to the supervision of uninstructed Revenue Officers,
by the details of district, revenue, and judicia,l business,

@ more of

whose time is greatly occupied by
may have been nocessary in the first commencement of our rule, and may yet b
less unavoidable jn many Cases. But so long as 1t continues to be .

i ly because of the practical impossibility

that the arrangement 13 provisional, and tolerated on
tem everywhere at once.

of our administration in this respect will certainly go on in the manner
in other matters. At first a single Officer with large powers roughly
nt of a large district in all branches of business. By degrees one
special pranch after another is taken out of his hands and given to some special Officer.
So long as Engneers properly qualified cannot be got, the Revenuo Officer is the best Canal
Superintendent, and often & Very good one. But the time comes when the wants of the
country call for the division of {abour, and in my opinion, in respect.to.all 4he more 1Mpor-

inciple I have already

tant works of irrigation, the time has now come for establishing the pr
enunciated. ) ) )
«precise” duties on the Engineers,
hat my sugges:

Therefore it i3 rather to impose y neel
1, but rather indefinite, responsibility t y
i rt of an improved

District Revenue Officers © 1 RN R A
tions tend. Of course such o change can only be carried OU as

. i i ocretary of State
system of management generd y3 and the obnewatlons on which the S Yo e

has commented bave possibly been somewhat misunderstood, and been thought t
more specific intention than was really the case. !
I think this is all that I need no¥ gay on this matter.
Para. 3 of the Secretary of

State’s letter will be dealt with W
ment sends up its proposals for remedying the ovils of the Canal near
Lias been scttled already by th

The progress

in which it goes oB
carries 0D the governmeé

Kurnaul. Para. 4

e Government of India.

and to relieve the

hen the Punjab Govern-’

-;r’-‘«-
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Dated 22nd February, ISGé‘.

{No. 12.] AMemo. b
- . by COLONEL
Works, on points cI:iz,;STRACHEY’ R. B, Inspeclor General of Irrigati
veforencs to e e 'ng for attention in the Revenue Survey of Myso.rga bf)w}z,
quirements of Irrigation Works, present and proepe ’ ;()'u L
spective.

The following rema

. ! rks and sugoesti

jects discussed with M Suggestions aro mado

i ¢ ade after som y i
1 have thought that it mighf? igmg’ Major Sankey, and the DQP?;tcogiuersz'itwns oot of Colar
Commissioner might takoany o f;:i%?vlement to record them in a forr}iml }I)x?;ﬁidendent of Sotar
al notice of them which s 1 et o that th
eemed to him desirabl )
e,

9. The R

. evenue S

“ urve

irriga : y no doubt Cpr s

chars lted from ordinary tanks,”  irrig dalfe&dy distinguishes the lands as “ not irri n

nels derived from rivers.” igated from tanks fed from ri " oo irrigated,
rs.” These distinctions seem desirable ivers,” and “irrigated from

3. The distinctior
. .. tion betwe «
by a division i Py etween “ wet and garden”
nto 4 one ”» ‘ gar en land Would, I 1
ﬁsezsmelmt if it can be agi)(i)(ll)edagg ui :}:Vobcrqp” land. It is not desii]a}iillfa’ tge r}a)cegrel: re-place
e, be the quantit ’ e basis of any charge fo X gnize a crop
practice thc? crop d:);(;f izvomfl;:eseg ratther than the character oli":}tize:r?;)oi:ziiis,eg ’ fll\‘Ir 38 possi-
rates determined b" great extent, regulate the quantity of d. Nodoubt in
But it seems obi by the crop are e uivalent y of water required, and £
objectionabl quivalent to rates determined by th ‘ 8o lar
of th e to do anything whi mined by the quantity of )
e produce regulates the Goverzmeni;, (;végci;ges:w i‘a:ﬁlmamtam the idea that the ixv:tixc:t

4. In order to admi

settlement, and wi admit of the future extensi e s . i

e s th re extension of irrig . .

d‘Stlnguish, in the cai;‘gf";ﬁa;(i.to ttliielfaladalms of the Govel;':nart;:g[?t vzi,thszl:gtmj IStuﬂi]l‘ng the

rate due on the wat igated land between the rate d : s expedient to

R er. I am under the i : ue on the land as dr and t
evenue Surveyors, to some extent at all eseéft’f;presswn that this is now done by t)lrl’e BombE;

-

O In each case the water- Yy p
- s L ater-rate would be arrived at by a com arison of the relative
va lel O.t orougbly irugated land, and of dl‘y land of equal fcrtility lillld cO Vhen'(, 1(:(}iO
f th h n en £
6. The water-rate shot 1d be re yr ce to a4 maximum rate, w ch 1d
1 ck d ’ t

represent th .« . . oned b eferen 1 el WO
ep he full value of 1rr1ga.t10n of a c0mp1ete sort For onel Ccrop lt ,i hi (ru

. and, this micht

>

bt . r 4
amoun “ P r l.,a. '] . r 1rng Lt a ] a
t to RS b er acre i() 18,]][{ 1o tl()]l aud I::S 5 fOl nve 5 lOn, nd, pel ] pS,

double those rates f
se rates for two crop land. , I d i
double those Tates o tre .. I do not intend to offer any opini
might o essonble, | e e v Seraat bue] o isdog i o
_ tank irrigation, also it 1 at the river irrigation is 5 valocils than
g , it is more costly to the Governmengi;, as th];I ﬁgilli?](l:i:stmre valuable thon
more to maintain.

7. Possibl ;. the hig
being more certaiin. ° hlaher rate should be charged for tanks fed from ri i
1vers, the s“Ppiy

8. The water-rate

the rain-fall as indicatZdﬁ xlf)('l bystthe Settiemmt would allow for the annual ;

. account of such variations. past experience, and no remissions would\labeﬂu?tpahg{] s of
- claimable on

9. The maxi )
Talook or D,Lstric‘g’ﬂl;r;ldw:;e-r%telshould, as far as possible, be made unif; .
very high rates which are aci;l S{)] ute maximum rate might proball ni)orm fol.. the same
is extended, it would most lik ‘ia ¥y paid in some cases are quite exce EY e prescribed. The
tendency of the increase of ir. .e“y be impossible to maintain such ratesi) loi) al, and if irrigation
produce, and to reduce its mnca.ted cultivation must be to add to th.e b is plain that the
less and less possible. money value, making the maintenance of VG:I;‘;ES;Y of irrigated
‘ gh special rates

10. It must be speci
, ; ecified in .
respect to the mainte P every case what is the liabili
nance of the Irrigation Works.. I un derst;al}:ihttg’a:ft‘ hthe (}l‘mvernment in
e ordinary practice

now is, that the G intai
overnment maintains the chief works. It is probable that
at, under the old |

system of the Native Gov
ernment, the ryots provided
the needful lab
our more or less

completely, but i . the

pletely, but I believe that this obligation has been allowed to fall into di
isuse of late ycar,

. ch

and that it can now hardly be re-asserted.

11. In the case of tank .

therefore propos ' nks, where there is no specific a.

masonry Wgrkgo:l?olrll:idg etll“e?: Ogbl_lgation on the Govemmen%ref(inergzi?t the contrary, I should

distribution and control of tigiz\i‘i’t et:]el “{holeb cost of the distributingr1 lcri);}riii;? ain bund and

ever service Tnams or Village allowances ﬁ‘)‘xgex?:?e by the cultivators with thesh:igdofof l“'te
12. The Settle i . i vhiat-

Inamdats or Vill:mem:;ty:zéht date'rmme more precisely the scope of tl .

not performed to the satisfacticinqoli' thlt should be made a clear rule that, if ](i) duties of such

be liable to be sustod. and oth e Government, the persons who negl those duties were

for the performance of the duties ?;i tpiiésgg st nfl‘lght be appointed, or other aercrifd them would

did not supply a sufficient fund. e cost of the ryots, if the village Inamsn‘(’:i.mzillg‘iv made
13. If uonder any e . : ances

from & tank was bOTDeybyx:iigtg:\iirii;i::s:Sttiiucfs" the cost of the maintenance of a cl

the extra cost t0 the State. , the higler water-rate should be chargedu t%mm"'l

mect

g <
of revenue W
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ples should be followed in the case of channels supplied

lating works, the main supply channel with 'its masonry
ost of the Government ; all the minor

d the duty of managing the supply to
t regulating at its cost the supply

14. Thesame general prinei

from rivers. The amcuts and regu
works, would be provided and maintained ab the ¢
distributing channels would be formed by the ryots, an
the village lands would fall on them also } tHe Governmen

in the main channels.
- 13. Where existing ctistom P

the hands of & special Inamdar or Village servant paid by fees or allowances (if this ever is

the case), [ think that the arrangement, should either be terminated absolutely, or at all

events declared to be terminable ab the discretion of the Government under any arrangement

thought fair. For the propet management of irrigation channels, the persons employed to

o of the main channels or works in

directly under the orders, and in the pay of the

atrol and regulate the supply must e 1 rs, o
mpossible to secure anything like

Managing Officer, and it would be quite sec
i ams, &C., instead of recelving money Wages,

with & body of m
to summary dismissal . .

16. - It may be true that the time has not yet com® for t
of the channels, bub the needful powers should now he taken,

system may be introduced.
I next sh

7. The Jueting t! survey.
. 1o the .
com T {11 be made.

special attenwion 1
which the settlemsut for & fixed term of years Wi
the fair claims of the Government to an increase

" For the effectual preservation of the s '
ith any increase of irrigation, certain precautions will be necessary i—

diseretion of the Government t0 retain in its own

and to adopt a system under which

19-\\Fi"5t» i .. .
hands t 11 the larger irrigation wtorks,
i i ' ding to the actual advantages given to the

tho bei]e'i‘i;lsisoguiiﬂd be done by ¢ on the actual area irrigated, or
supply of water given, & 7 so that any reasonable increase
of rate might be made in the for the satlisfa.ctory
managemeut of irrigation works, measures musb ) the actua acre;f\_ge
year by year This being pecessary 18R t of view, the data on ii ich
1o reckon the charge for water are given, an f making an annual»c arge
readily follows. ‘ -
' 00. But this plan ig of course only suited to the larger class of yvorks, and Yvoiﬂd 'be
tanks which gupply so large 2 proportion of the irrigation '
ich special orders should

' f % applicable to the minor )
B e pPIt. would, therefore, be Jesirable to make a rule by wh
- ode of management to be followed in all the

of Mysore-d ¢ the C missioner as 10 the mo

< od from® the L° 5
i):r:gilzi]nks before the settlement i3 completed. P erhaps an 270 of from 300 t0 B e
might be regarded as the limit beyond ,which direct Government mansgement might be
feaZibie.

aking up thoroughly the control
so that by degrees an efficient

general considerations which seem to call for

iong relate to the
all vefer to the arrangements under

or for short terms,

ryot‘h
has shown thaf,

the settlement ghould go on just as though there
ted lands. All that should be done

or tanks, no doubt,
fairly to the assessment

were 0o Jistinction made between irrigated and ;llmrnga. onds.
';n these cases is to secure t0 the Government t e means of adding

if the water-supply i upprovided ofter settlement of the revenue.
99, The assessment, with the water-rate, at once permits of this being

the sepamtion of the [
o After any improvement h it will be ascertained what land has had its

as been made, 1% I

: Soation 1MProve® d an fxddmon _w1_11 be made to the Revenue on this
4 -ates. For instance, if in & holding of 50 acres, 30 acres are
the maximum water-ate, and 10 acres at half the maximum
ent is, made by which the 10 acres first assessed at the
15 acres of the former dry land are three-quarters
or a half rate more, and the 15

d the dry rate.

For the min

ggessed .
ass . 1ab an jmprovem

water-Tate; & )
full irrigated, an f
ue o 10 gcres will be charged the full water-rate,

rate which before only pai

irrigate hen the : ]
acres wili be charged & three-quartet water: : o only ;
ovement, the actual extension of irrigation might be tested for, say

d a new settlement made to continue to fche end O

9g, Afteran jmpr :
3 esults sO obtalne
od thought proper.

ther .
three years, and on :
the ex}istino' general settlement, Of for any shorter pert

L nt of an improvemenh on o Jarge scale, the Government must of course
2 If as in the case of a restored work, ‘or an

dealt with in like manuner ; 0o

ement itsell
the water-rate for

provement would be
Government to increase

94, Inthee¥ o i
have the power 10 take up the manis
pover 19 2

altogether new work. : secd
gecond gettlement interfering Witd the
further improvements. . ‘ .
5. Wi the minor tapks another consideration arises. 3
diff ?ﬂt 'th e o le, for the Government to undertake to make all nnprotye-
ents whi i ’ 4 Two cases M2 onnection
J ble under 1t own agency. ces may of
b ot g :rst, that the ryots will themselves prcmde_ the wiiole sum
d second, that they will provide 2 portion of it.

of money ©OF ' ‘
’ d rovide the whole cost, and effect 2 complete restoration of a work

6. Iftherotsp .
uhollycuse]ess nog, the following plan 18 8 ble. That the T¥ ot‘s sbould

Tt will be extremely

with minor !
labour necessary an
uggested as suita

et o

e
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n o
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agree' to maintain the :
fomer position. . Th work at their own cost, ;
. at th . . . y and on fail 1
0}[111}' half the ordinary Wate(:-r:,z:d irrigated from a tank ltll::g’ rtgl ltngsd to g0 back to their
the expiry of the existing settlem and that this advantage shoulj 8re , should Le charged
4 ent, the new assessment would dezlpel:gl?tltl;ﬂ. dThus o
wi 1e “dry rates

like those of all
ther land
than half tho maxi % but the water
e -rates would not be incr i
. ‘ cased to a higher rate

27. If the i .
ryots provid
work already partiallyp in ss:nltyhpart of the’ money, or make an i
water-rate on the additional area i en a corresponding reduction n‘ ﬁmprovement' to a
ea irrigated till the end of the curl:'gx%tt b? lmade in the
settlement only,

. H '

ryots supplied half \

Fyots § pphi ‘ha, the money, the reduction would be one-fourth of th

| oue- 0 e water-rate, and
) ?

’ ]

28. In all cas
es the G N
what works could be made o :;‘e?;ment would reserve to itself the riolit’ of .déteiminin: .
ryots, and in what cases the Gover?lment slll'étfgn iving
ou carry

out operations its
< e L elf. Al
s Likely to ari so due care thould be taken to I
¥ to arise from any work handed ove: tt: re Ot:o see that no danger to other works

29. Next, it is i
ryots of the oblic: 1s Important to arrange for th s \
at b e transfer fr >
gation to maintain all the smaller tanks. Tl?:l nte}::‘éssg;v;gxl‘] mt%nt fo tho
¢ Govern-

ulent ta:kln“ up tlle l)e“y repairs “f 1[1(3 ]n"“”l[(le ()‘ l [lkﬂ wlll(}h (}xlsl, 1n !“ 80
(=] IL, 15 8
)

Very gre: i whi
y great dliiulty,. hich should, as far as possible be got rid of
_3.0. Therefore it might be decl ’ vernmen ll. ower g
requiring the g e declared that the Go fnme bo huve c~ .p’ "
] ryots to undertake the maintenance oif ael" n;inf): tmﬁ}s iﬁld & e
q er sumie such

system as the following :—
;
J

3 . Th . o
g C t Lo N
I e average 08 1)1 “la“l'e]la (3] h()uld be ascelt llﬂe(l eaci be’ relernnge

to the actual expendi
penditure for the last six or eight years/ and giving any fui
¢ any fair moderate

increased sum which w
as thought right. Thi
. s sum world be deduct |
ed from the ass
5085- -

ment in consideration i
of the ordinary re :
pairs being ca.rr?ed b
y the ryots,
N oo

N

32. The works i
s would be inspected from time to tine, under suitable "
: able " arraugements
g 8

by the Revenue and Irrigati

would be given rrigation Officers, and when an " vy

not done, gthe wcf?kt}v}v%urﬁ,loﬁ to make good the defects inyia'lrlcffiggt b;ms' observed, notico

an addition of 25 per cent f; carried out by the Government o datle time. " If this was

the ryots, the payment beit 0 cfover the expenses of Government le actual cost, with

of land revenue. ng enforced, if necessary, as though the sur‘r‘lmgzxd be levied from
, e were an arrear

33. Suitable ;
owers should be gi

named to superintelr)ld Id be given to some
T t . one am
R R e

e revenue would be mad he cultivators. Eithe abour, or contri-
summary decision in case :f Z\:]er 'tod'hl'm’ or he should ha"erslfégald?du'?l?n allowed from
of the work. y individual ryot tefusing or neﬂlecti:g 1:lesg‘or obtaining a

5 0 bear his share

34. The obligatio :
gation to maintain i
proposed, should be enforced under th:o;:;én;;:feﬁd at the cost of the ryots, as bef
. , as betore

33. The failure -
. of an .
relation to tank maint y ryot, or body of ryots, to act f
or any agreement com:nfnce, should justify the Gt;vernmentull'y up to _thelr obligations in
; 0, as to a reduced water-rate being lei{lledbreakmg the settlement
o . ]

36, If the ryots .
object to enter intlg ol ::lgggre decline to carry out the improvem
may entrust the work to g ment for maintaining it, as just ex lﬁﬁnt of a small tank, or
advantageous terms that WOU{d %ne ready to take it up, and such a plained, the Covernment
the needful contributions for ave been given to the ryots, or the person should receive the
{ntroduced should have an ab r€‘1Pa1rs, as the case might need. A FOWGFS necessary to lev
agreed to by Covernment, or t?lol ute title to retain his farm or cont armer or contractor thuy
take up their or dinary I;OSition the end. of the existing nsettlementr aCtTfor any term of year:
made at his cost. on paying the farmer com Pensatio.n fgi-eill the ryots might
87. This disposes . the improvements
the Government wé)uld ngg :zﬁ‘z Iaagtle;rzac(::mll}ng for notice in relation to the mi
channels some further remarks will be m‘;%;n detail. For tLe larger works. ‘(‘{Oﬂfs which
' 8 and the river

88. As before observ
actual area irrigated from t?rlr;eu?: etl: a system of direct management k
ime must be considered essgntial ’ '1?0 a nowledge of the
. scertain  this, i
.1t

will be necess i
sary to have a detailed record of the area of all fields, and the S
2 1e Survey should -

therefor i :
thrsfore catend oy to provid. fo e Sarvey and o
formed from time to time as irri ry to provide for the Survey and ot tho wen
.rience shows that this isre ulirr-ltgatmn extends, and also for Chan"rgcqrd oundution
quisite, and provision should be made fox? (i: n l})oundaries. -
3 in the case of all t} .
e

larger works, ,
39; Although i g
increasi‘nrr the wa%er-rlasg nj;d?r .timt. it is necessary for the Governm :
expedieng on the first ind 1(r1r15a.ted land from time to time, yet it ent to rescrve its right of
» roduction of the survey and new usscssmr::\x{:{’ Eerllnaps, be thought
, deal with the lan i
nd-
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from river chanpels on terms, as nearly :

_ ch as can be

same as those given to ryots having tank gx-rlgated lands. Th’erefore ibymay be wis}?e‘cel
channel irrigated lands for 30 years in the first place,

to settle the water-rate for the
he claim to increase the water-rate in abeyance for the present as regards
oo . o
under irrigation after the

ted. For any lands which may be brought
settlement 19 made, there could be no reason for making an;f such provision and for these
the right of Government to raise the water-rate at diseretion should be a,ﬂ“irmed it being
anderstood that the rate would not be changed oftener than ab the end of five year%

from the last fixing of charge.
40, If a settlement be' made thus for 30 years on channel irrigated land, or land

under the largest class of tanks, it sbould, I think, only be allowed when nearly all the
irrigable land 1s nOW under cultivation and irrigated, or when such lands are in a compact
block. It would be very inconvenient to bave lands on which a yearly water-rate would

ith others on which the water-rate was fixed for 30 years of the

be charged, mixed up wit
settlement. .

41. Also no such cettlement should be made unless the {otal water-rate charged
amounted to the maximum rate on the whole area, less say 20 per cent. If this be not
the case, it would show that the irrigation Was 59 likely to b2 unprovided as to lead to con-
siderable alterations in the assessment i1 the future under the system already explained as
applicable to extension of tonk irrigation, for this of course would also apply to improve-
‘ments in the irrigation © cettled lands under channels.

42. If these concessio ought necessary, ho
channcls or large tanks, which it was intended to bring under
ment, might be cettled for 30 years, 80 far as the dry assessment_went, and for five years as

rds the water-rate. It would then be optional with the Covernment to introduce atb

f charze for the water which was thought best, and to substitute it
further time that was

{ime any gystem ©
or assessment at the end of the 5 years, or any
ded till the new system Was ready.

for the Survey wat |
convenient, the Sur ng meanwhile exten

43. So far asmy experience enables me to form an opinion, 1 am inclined to think
{hat the proper course to follow in the assessment of water-rates on irrigated lands would
be somewhat as follows :— :

holders occupying lands jrrigated

ns were not th wever, all the lands under

rega
an

vey rates bei

the actual area irrigated

44, To ascertain a8 exactly as possible, from year to year
under the several crops. At the same time to ascertain the quantity of water apphed to
tho irrigation; to define by degrees the supply given o separate villages of plots of land ;

hows to be needed for the

apd to limit the quantity by a fized sluice, to What experience §

lands.
45. Whena complete

the distribution of the watér,
f the average irrigated area, 1o

all pay a fixed lump-sum for
tract to be for

he full maxi-

control has been established on

and a fair koowledge has, LY actual experience, being got 0
make a contract agreement with the land-holders that they sb
each fixed opening, irrespective of the actual area irrigated. Such a con
five years on & somewhat reduced raté: an allowance of 20 per cent. on t

muin rates would seem fair.

46, By {ollowing up such a systeoh the Government '
extend constantly, and as far as possible, the useful effect of the available water-supply, and
of the patural increase of rates which might be .

at the same time to take fair advantage e

fairly hoped for with general increased prosperity of the country. The terms of the con-
tracts Mg i ond five years if experience showed it to be desirable ; but at
present, 1 s is quite enough.

47. The rules ander which the water-rate would be charged would provide for
any special adjustments, either for failure of crops Of single waterings of special
crops, Of special rates of any gort, As & rule, .there sh?uld' be po reduction of
rates unless the supply was 80 far short as to cause sensible deterioration 1A the crop, an

ight be about the limit.

perhaps three-foutths of a full supply m
48. To carry out quch a system, it would be clearly necessary {hat the distribution of

the water in the irrizating channels shouid be ander the full coutrol of the Officer in
charge of the works, The first principles which should regulate the distribution of the water
would be, that the available supply should be considered applicable to all the lands 1rriga-
ble in equal prop? Fclaim on account of position,

rtions, without admitting of any priority of claim i
&e. The intention shou d be to extend “he advantages of irrigation 10 the largest possible

area of land.

49. To accomplish
change 12 §x1stmg arranfeme
had been injured by such a changé
case, he bein3 allowed & proper
or othe1wise. .

50, It would of course be proper to take all due caré th

i ¢, and a system of apped

objections pefore changes were carried ou
guperior authority should be established 10 preve

what was Oi»jechonable in these or other matters.

would be in a position to

Officers should have power to make any needfal
individual who considered that he

left to every indivi
1 to the Revenue Officers, and on proving his

tion by a reduction of his rev

this, the Trrigation
nts, it being

to appea
dompensd
d he paid to

at attention shoul
under

1 and supervisxon

nt the inferior jrrigation agenis

direct Government manage- -

enue assessment

’domg .
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everywhere proved that, to b
. s e effect :
exercised on the spot, and in a summar;av}v,a}fhe repression. of offences of this class must be

52. The only other poi :
: p0111t which se ..
persons holding land ems to call for notice is th it
It is very desi;-)abgl‘tral ti)al,ltngf N qOVernment in any special manlner eig) OSltilor-l of Ina._m(_lars, or
e rights of all such persons should be deﬁnedri;il tltzln to irrgation.
actiy.

53. If an Inamdar holds irri

be recorded. It olds irrigated land, the equivalent . '

than that which }f: 211(1)(:: Eggltab(liy' be h?ld that he ha'sq any rlilgh‘:a:i" ;ﬁ;e::t:?at land should

fortthe advantage which is ’nag: Iigrzzn 1{{11 }p_rO}‘ement is made, he 1s falrly nam:&p&lzes‘:;?s;

water-supply will h of his Inam. In practice, th .

ready mng)nz of col:g by stating the equivalent money waﬁ:er-rate wehi(c):rl;ly v'vﬁy of defining the
parison with the adjacent ryots’ holdings ’ will at once afford a

as.

54. The labilit
> liability of Inamdars to share i i
manger, be dist o share in the cost of ma 3 T R
it may be posst ﬁ;}ecti); rfgg;(izd:ch I understalrlld that, on the revision é?tiltll;?i)aessg?uﬁ;rlgdl1ke
work em generally to assent t i ars
s now kept up by Government from whi};h they bgneﬁ(;. share the cost of maintenance 0%

55. If so, 1t will of

nature of ), 1t wiil of course be an advantage. I further need

o tha the lability should be defined in such a way as to nefev::::y rﬁmark that the exact
precise mode of estimating it. P sl question hereafter

No. 101, dated 1st February, 186 .
No. ary, S.
(No. 13.1 RESOLUTION,—By the Government of India, P. W. Dept

ResorvrioN.—The Madras G .

Government —T adras overnment, in June last, forward :

Pennair Aﬁic I?é'iinélﬁa 131 ﬁro.]cct.fm: the extension of the Ix"rirratig; 330512; sanclt‘m(? by the

the Governor Gene el vellore District. For reasons explaine:]j to the Madiupp(t}e from tho

further explanatiousr:; ] ;:afci‘:;:lr:;l f'(i‘lilllldGhlmSelf unable to give sanction to 21519 pggjee::‘;me%tfi

a hope that an additional re ' e Government of Madras has subse | by
‘ > an »port, more recentl i : quently expressed

that the project is sound, and the o el was%étszg,c tx;r;}llezatlsfy the Government of India

2. His Excellency the Gover .

that the G ) Yovernor General in Council has observ ; . .
of the Cla;’:e;ﬁzinz:; Sﬁll:dr‘;as hash a{;loi:ce cordially responded stir‘a(lle‘vrlet};uggc}tlhs{:}IS&({tl?
Government of India in ration sha enceforth be sent up for the consid PRl I

i ; . aation of th
delay will in future ari:em-ore complete form, and His Excellenc C s ot the
ay 3 in dealing wi y in Council trusts th

Irrigation Works in the Madras li;rlens?de‘::gt proposals for the execution of new Pl'sojecét E,(;

8. In the present case it s i
) ; € eems to Ilis Excell i i
osine of t 3 : ency in C i
Pin dia:,’ :vil{hl‘:eqltl;?t:lz;i :entzh]j‘[}h furtt;;her énformation ha)s’ beenoctllgs(i}:'{a({ihs; :{:g b(?t way of él ]s}
. _ e Inspector General of Irrigati : overnment, o
project personally with the Enel rrigation Works to Madras t i
Gl ) ngineers of the Madras Government 0,89 into the
ar Resolution (No. 60, dated 2nd July 1867), describing &‘;‘;:)(if:r:};i Ergxé?;ons qf th(;:
. 28 assigne

tO the IllSpeCtOI (]e“elal Of Illl"at}lo 18 course Would haUe been adOPted sooner I)uh
= n. Th 2
.

4, The Governor General i i
speedy terminati teral in Council remarks that it will i
Iiocaly (f;“};‘r‘;ﬁt}(’;s‘)f oﬁilypi;?cus_smnls that may arise between t‘h‘c;1 Ggsggl:llg’ntcoonfd ulcedf,o thﬁ
Lo e thom to 3 vl essional or technical subjects in relation t Ot -ncla af
g point by personal pea ion to Irrigation Works
and ths Tnspector General of Irri communication between the local professi orks,
r oT : Trrication Works., Tt i : professional Officer
differences of opinion will tho bo s 10 orks. Tt is believed that most fi :
both to the Local Govern us be speedily reconciled in a mauner which wil requently all
! | ment and the Government : will be acceptable
in Council would, so far as i i : ent of India; and the Gove 3
fubure. S1s POSSlb{e, adopt such a method of settling diffe::rrxggg (f;inirlig

-

5. The visi

of the Go;gr:rlj:aitoifpollog?l Strachey to Madras at the present time may, in the estimati

o e o oors of th [ﬁ ia, also be taken advantage of for considerinz" e estimation

et e of the Iadras Government, some other matters whicl ?’: n communication
portance in relation to the progress of irrigation in India 1 are of much present

6. The first of these refers to the

e tem to be followed i ;
Accounts of Irrigation Works, so that o i owed in framing the Reve
for oll parts of India. s at they may exhibit results which shall be com]‘par:lgi

B ole:.ty Ilgsfll; el:f, rg?:n‘zgegi)dtatiiatdgzi I’;i:ﬂwﬁ}gilctt%f r(ﬁo{{onel Strachey’s visit to Madras and
{’,“rpos"i' £ ?10101101 Strachey bas expressed an opinion, zilne v?lﬁ)clifsﬁlse fo& elfecting the aove
‘ouncil fully concurs, that 16 will be a more satisfactory way of proceedi i ot General in
accomplish the end in views, that he should discuss the subject pcrsom]ihg, in attempting to
few selected liqvenue and Engineer Officers who have a full knowledce ;,f 5;} ab Madras with a
the Madras Works, and endeavour to arrange a plan which might e sub le-trte‘}l‘“rf’m"“t.s,(’f
Ceoommendation from them all, for the approval of the Madras Goveramont. Dy wcl:}:da .lgmt
. ucting

( 31 )

cuch a discussion ab AMadras it would probably be ppssible to settle, in a few days, to the
satisfaction of all parties, what otherwise would require a very tedious and difficult corres-
pondence. \

8. The Governor General in Council recognizes the fact that the estent of irrigation ab
Madras is much greater than in other Provinces of India, and, therefore, that the requirements
of its system of Revenue and Trrigation and administration must be considered as of primary
importance in any conclusions adopted. It is believed that no serious difficulty will arise in
arranging a p t all the essential wants of all parts of the country,

=t o A

lan which shall fairly mee :
and the Government of India trust that the present proposal will be acceptable to Ilis
Txcelleney the Governor of Madras in Council, and will lead to an early gettlement of this
important question.

annual accounts of the Empire
arate head, distinet from Land
s now shown, the system

relates to the exhibition, in the

of the revenue derived from Irrigation Works under a new Sep )
Revenue and Public Works, aoder one or other of which the income 1

in different Provinces varying without much reason.
ted for the last few years, in

10.- tine his change the plan that has been accep :
respect to {gea%%gelsléareve nues, mif_:"ht be followed, and 16 :lq thou_ght tgxat Illt Woul&, gor se\.re}:al

1 ible advantages, accompanied, a8 it mnaturally wou e, with a
e product™ of e ion o ation Works, which constitute the

corresponding separate oxhibition of the charges for Irriga

set-off against the revenues.

9. The next subject

1 i erowing €x enditure on Trrication Works, it will become yearly more
11. With 2 & ; and tangible fot;m, on the face of the annual accounts, the
The re-action of such a

s ortant to shoVW, in a distinct

:":slx’x(l)ts of this expenditure o the Revenue and Charge of the year. . of such

distinet preception of the true importance of this class of works, on their administrative

l 1d also probably prové of much value. The large income which would be
lies to Madras), would indiecate in an

contrel e irrigati 1 this particularly app
ration (and tht ; _
shown to ke O imigaion ity foz? making all needful grants for the maintenance of

ixx{naig;ﬁakable manner the necesst
he works which securé that tncome.
i i isen i insufficient grants
2. T uent complaints which have arisen 10 past years as {o the insuir g
o o i the facts which such an

Y st certal ace of
urposes, would almost certainly seon cease in the face 06 ] h suc
Oisssfwgoug) ’ i m. At the same time the immediate justa-

d exhibit in an incontrovertible 10T ¢
somition of the Charges and, Revenue would afford 2 ready and most useful check on the
- leeonomical management of the Trrigation Department, ar}d.woul.d constantly keep 1D V1EW the

pecessity for strict frngality, dministration was best conducted, so

and indicate where the a
;far as financial considerations were concerned.
; “Ib i isguise i be found in seltling how such
13, * It is not to be disguised that some difficulty may _ g .
: rri But the questions will probably be chiefly on matters of detail
.a plan chall be carried out. Bu que P iely on malte’s L o tail,

coemis NO reason for doubting that 2 such a close approxl
pd et 1 tion of the Irrigatios Revenue and Charges from those due to

ay be attained in the separd rigafioa.
{her sources, a8 ghall sceure the 3rea.1 ends in View.
/ viz,, how it may_best be

1% 1n close connection swith these questions arises a third, v it m :
possible to esiot the improvem f the numerous Lunor Trrigation Works 1o

ent or restoration O ' '

P the Madras Provinees, witht due regard to fnancial considerations.
%13 The Governor Gendyakin Council has deemed it necessary, on financial grounds,
ki!;llixiiz}/élééefy'tgq'applicat’ign f funds obtained by loan to certain “lasses of works. Under
the rules Jaid down on this subject, the prosecut(:lion of s}t;ch mlﬁor_ Wgrks,das have xlmw been
obtained Db loan coul e authorized under specid arrange-
referred to, from money y be anthorize under, apail. Planbof

d b catisfactory to the Governmen
e &6 J mand of the Madras Government,

ments. 1 t

Oper;ations could be devised, which should Elace }:;ttthe co;n i N dovernmen
i t of these minor WOXS, whatever funds were really essential for the

for the improratilL ral of Trrigation Works to Madras might be

. and the visit of the Inspector Gene : :
tzﬁggs:civ:ntage of to consider ﬂSs point also. Co}onel Stzrachey is fully cqnversant with the
views which the Government of Tndia has adopted in relation to the financial control to be
exercised in the application o to Trrigation Works, and 16 18 highly prgba.
ble that any plan in which be concurred, and which met the r_xpproval of the Government 0

Madras, would at onceé be accepted by the Council.

16. If during Colonel Strachey’s visib
desire to ask Colonel Strachey to communica
ing to Irrigation, he will be instmcted to comp

17. Itis the wish of the Government of

tween the Officers of the Goger.nn:lenﬁ o e ency I
| Le entirely regulated as esired by 18 X

Council ; and thoug{x the Governor General in Council hopes_that the lhfgdraqnggzeg;;irég
will acql’xiesce in the consideration of the subjects re.ferx:ed to in this Re;o ﬁl 1(;11101r e e
gucacsted, yeb should any decided objection arise, it is left to fﬂtllee mu s

vaccrnmént. of Madras to act as it thinks best 18 respect to all 0b ¢

t of Madras should

to Madras the Governmen ;
ther subject relat-

te with their Officers on any ©
ly with any requisition 80 to do.

India that any discussions which may take

¢ Madras and the Tnspector General of Irriga-
he Governor of Madras in

place be
tion, shal

s e t e

O
i o em

e o
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\
. ‘ No. 1185, dated 20th April, 18G8.
0.14.] From—
[ ] From—CoroxeL C. A, Ore, R. E., Secy. to the Govt.of Madras, in the P, 1P, Dept.,
To—~Secretary to the Government of In('lia, P. V. Dept.

I am dire 2 :
India of the 1;3:9% :{)mfi}noi‘él?ggeNthe receipt of the Proceedings of the Government of
depulation to Madras Lot‘Y i )I‘ » . No. 101, wherein this Government are advised of th
depuiation g0 S acuas o8 xgt nspector‘ General Qf Irrigation Works for the purpose of cnnc
on imp{;:)ved e wi h the Officers of this Presidency, the propriety of introducin;
y of framing the Revenue Accounts of Irrigation Works, with a view to

mi gri g s i
nor agricultural works in the several districts.

( 33 )

sat’ ir to say that Iis Excellency in Council
cessary DOT desirable, T am y is Bxcelioney e proposed

; the as
hange recommended by the Committee on that
zs‘g:s:itif)on t}:f? 21121 Trrigation Revenue is to be carried oub solely as a Financial or Budget

arrangement, and to be confined to the accounts. ' .
; Ad\,’ertinrr to para. 12 of the Committee’s Menqompdum, this ‘Governmelint cp:s;‘fler’
that no change should be made in the mode of dealing with income derlvedhfrom_ tz;vngoilolg
ur; Canuls‘; of Irrication, and they have accorlqm%}y 1‘dgctedt thil; guch recelp

:onti ™ 1in the accounts of the Public VWorks epartment. ; .
cotinus o o fits of Irrigation Works, as explained

9. The principle to be ‘form of Revenue
the main heads of

Presidency is neither ne

followed in reckoning the pro

Committee’s Memorandum, as well as the

the exhibition of that revenue in th

distinet head, and of ¢ in the annual accounts of the Empire under a separate and . es

regard to finavcial congflicr‘:}mng the mode in which it may best be Possible,pwith' due in pam:. 18 tod %Otgftg;e Commite s port, ndutty 29 Ve ation e . .

‘ rations, to assist the improvement or restoration of the numerous Account appende b Committer - slonel Jnd e and e o by the Ta Pngineer

K income ad expent TR ot thiz Government, an am to state that the Board of
’ . communication with the Accountant

for lrrigation, are approved of by

ested to take measures, 11 ffect to the changes

" J 2. Recognizing the .
‘ 3 g extensive scale on which irrigation 1 . . . . ;
the Government of India poi vhich irrigation is carried on in this Presidenc Revenue have been requ ' : communiciton
| revenue and irrieation azlam};zx.ng 'to. theb great importance of the requirements of its system {;' General a?ld the Controller of .Publilc W{))rl;z ;:;:sgd e e ng ol vange for the
F of a plan which shall istration being thoroughly considered in order to the arrangement ander notice, and that instructions zw(} eth s ot o tion Works TR Lto in
‘ meet all essential wants, and be applieable to other parts of India maintenance of special Rev’enufe Accougs; or the clas g
. 3 i n - - .
pare: 35 the Conmiteds {00 ijn which it may best be possible to provide for the
s of this Presidency, the Commuttee

! JO agive efrec | * (0] Of the Ill‘(’atJlO!l revenue ‘l'"d cl‘al €8 M
.‘ }~ o t tO the plo )Osal fOI the Sepal atl n o RS, fl om
1€r sourcesl mn the annual (l(.COlHltS the bo vel Ilnlcnt' Of In "l‘a' su‘snksls t]l(.‘
- those due to Otl b

Sx.‘ ’ adoption Of the plan now fOHOW > i
. Ld m res ect tO thG FO]‘ t M Vv i V i L]
’ clusnyel d . p es revenucs \ hlch "h ] GOl
y CmODStlahlIlD’ bhe \Va«nts Of the wO!kS t:hat‘ secure thc incon"le exhib’ited in. tl’)olge

a ready apd useful check on the economical manace
oe.

ment of the Irrigation Department. Finally, taking into consideration "the restrictions

!
sl acenunte, would at the same time afford

Works.

i 3. Agreeing i ini i i ‘ it ent. :
greeing in opinion with the Government of India that these important matiers réﬁh?o:;idas:§£§;int being mud,e avmlable-, a1 b bsolutely impossible to diminish the
new works or repairs ; and as 16 W1 :hea;mount, Tis Excellency the Governor ;

which are imposed by existing rules iati
i es on the appropriation of money obtaine it i
Z\;?r:;g:ﬁzteéi th;xt some plan should be devised, whereby this Governmen);; 0‘;0!::{3-(1]]2{:010;: ,tllt;c)'s
nd whatever funds may be essential for the improvement of Minor A(rriculturol.{
o

L]

' could best be arranged by personal communicati
' 3 nmunication between the Officers of this G
é and the Inspector General of Irrigation Works, Ilis Iixcellency in Col:li:\cgo:s;ﬁgfz(g

3 ‘ © Mr. J. D. Sim, as a Membe '

Mr. J. D. s r of the Board of Revenue, and the Chief Engti jorati
to :L§3001qte themselves with Colonel Strachey for the purpose 0?' di:(:o::]s(i}ﬁl:rfz:,dIl:ngatl'on'
on the points adverted to in paras. 6 to 15 of the Orders of the Govemmer;t oF Iudi':eportmg

10. With regard to the manner 10, e
requirements of minor Irriga?ont ‘::Il.ksrézogl;gxlgf ltllfstxt the minimum cosb
propose, and rnment strongly Joan should be reduced from Rs. 1,00,000, as
undertaken i vide the means of carrying out

K ; ot ich, in thi i h us

originaly fixed, to K& e ¢ ful works which, in this Presidency, are both numero

im;rovenzcruﬁsy O:f zcixaisjhloyf :‘sgunlzse 4 ,With respect to the ﬁlcl‘g;va]rrxlceo pt;; i(}))z

:lnlxl-;ldegferl(;‘x‘rrxdth}e general revenues for agricultu;‘al fwoi')ks,t ‘{lgela%(::??;%erré in;:y o e
i ] ; nt of abou '

with the Boe of o er}ug,ﬁgha:h(t)ﬁfd gll;z increased in future years to twenty l,al‘\hsft';he

: i at the discretion of this Government, for either

minor ; N
allotments under other heads of service to make up S exteont wil hereafter be made, pending

ill Comlcil tluﬁtb that an extxa b!‘lnt tO the Ie‘q.u' X : . X f . :
rrio ‘ W ‘ ' ‘V. .V ¥ y 9] S' er bion Of the Governol 1n
i )l'. at(ion 'Orks; a Subiect “r'llich 111 recelve the eall Ccon ld & .

12

Council.

of works to be

ot dia,

4. The results of the conference held b ’

: [ : of ¢ y these Officers on t sti i

%1‘15(;,:11; clgnsx‘deratloxa, will be found recorded in the accompanyin:' tglfig‘;i:tﬁﬁfnreg?lgsd for -

with thz l“ﬁry t'l‘ 6§ The various subjecty treated of in that Memorandum were S'L- the ‘ |
collective Board of Revenue, who, it is stated, unanimously e i Soussed |
and recommendations of the Committee. ) ¥ conour in the views

5. On the first of the points above-menti 3
. - ioned, viz., the propriet i i i '
&x}-o:ed syls'tem. of framing the Revenue Accounts of Irrig(,\tion ’XT\)’o}llsl et{leo&::]trq(tl: . iner | |
heid;mo? )_!Aectlon would be raised in the Financial Department to the introdueti?r: (z_e, aissgl_mng | ‘ ’ |
4 ccount, give it as their opinion that the proposed separation of tl(:e !Iumdilt'l(;?al i ’ N /A/ | f
Meration ‘ ' ‘ ' w |
. |

Revenue from the general Land Revenu i i
e | . snue of this Presidency: would best b i
iltx‘:);g;:r]?,or}, tbOt‘}‘lLon the credit .'m('l debtor side of the Account, of the pxi}sz;xt\ttm):l?(}i ‘1')y the
into and Revenue, Ordinary,” and “ Liand Revenue, Irrigated.” Thoefltqtt Lm?l(}
gated. atter wi

04
" Th t of all
Y e cost of all new works constructed fi -
i venues, and al.l outlay for repairs and mainten;ng ¢
ﬁ A proportionate charge for the Public Works
A tl?):}tu.bhshmt()lu’c{!1 emp]ciyed on construction and main-
b enance, and all special establishment charges i
’i " o ek, charges incurred
o A proportionate chiarge for the cost of the Land
" Tevenue Kstablishments, with any special e Aan\
gz of a like description. ' Y special chargos
b The interest on the special grants obtained by
&4 loan applied to the construction of new works.
i
)

——

sepm’ation is under no circumstances to be

-

that revenue from the Revenue Authorities 1o the Pu

include the whole income deriv ire

lands when levied in a consolid;ligdf;(:tt lzlmnr(fm:ﬁd
whole land revenue, as well as the wat,er mt o
such lands whpn the latter is separatel Ilja-g f()]n.
as also the miscellancous jtems of inoo);]ec ](il:{-"e )
from Irrlgat}on Works, which, tor’re(‘her wi;:hl{fd
}vater-mte', will then be excluded fl‘Ol?l Plxi)lic W Ilce
income. The Committee state that the chare Or(s
be entered under *Land Revenue Irri(r:;,tesl »
should be those noted in the mar;,rin, and i(h,ut

th: re(;'em:le a‘r:(:lb ch&lrﬁes under ‘_‘ L:md”Revenue, Ocdinary,” should include all su
entered under “ Land Revenue, Irrigated,” which now fall under ““ Land Revenue.” s not

, 6. The assent of the Board of Revenue to th i
) e scparation of the Irrioati ,
from the general Land Revenue, has been given on the distinct uxlderst;;tlniﬁf:m:[,%s‘enula
& uvhil such

followed by the transfer of the ¢
i " t ine
{lxc Works Del)artmen};l.] y of eollecting

" Porn ot
.y o
Sk s cen ¢

am A gpten
13 Lo et e

7. Looking to the growing expenditure on agri N
which it is probable will !1;eaf'te1'cbe nI:ade nvailabrlle ?’x:)l;leu{)t;f:g\v:ev(;) llt;:, ?tlzg tfo the large grants
of irrigation in this Presidency, this Government fully recognized the nI:,lc‘essitor t}(lle' et
of recording in a distinct form in the annual accounts the results of the irr'{',m.1 importance
the revenue and charge of each year. Concurring, however, in the opiaion ‘gt‘.*“t‘;“ °i‘3t]ﬂy on ‘ ;
Reyenue, that a change in the system under which the Irrigation Revenue is collti*:teduia;ih?s .
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[ No. 15.] CLASSIFICATION OF WORKS.

A. TeyroraRY WORKS, to maintain and regulate supply.

B. Cost OF LAND—
a. Main Canals and Branches.
5. Distributing Channels.

C. MasoxrY WoRKS.
1. Main Canals and Branches—
a. Dams and regulating works.
b. Falls and Weirs,
¢. Aqueducts and works to divert or pass drainage across the Canal.

d. Escapes.

2. Distributing Channels—
a. Tlead Sluices and regulating works.
b. Falls and Weirs.
¢. Aqueducts.
8. Drainage works to
Supply of Tanks, inclnding waste weirs,
%. Road Bridges, not being combined with works for other purposes—
. Main Canal and Branches.
5. Distributing Channels.
6. Navigation works, mainly or essentially des

1. Mills and application of water-power.
8. Buildings, for Offices, Establishments, Stores, Workshops, &c.

provide for the surface drainage of lands traversed by the Canals.
inlets, and sluices of such tanks.

L

igned for navigation.

D. Earru-WoORKS.

1. Main Canals and Branches—

" g. Excavation of bed.

3. Embankments or protection of banks.

In first construction, where embanked channels are formed in connexion with excavated
beds, they would fall into Class a, it being intended that Class & should apply to channels
formed by embanking natural river beds, and to works for the protection of the banks of such
channels. .

In maintenance,
banks under Class b.

¢. Diversions of drainage crossing the Canal.

d. Escape Channels.

all clearances would fall under Class a, and the protection or repair of

9. Distributing Channels—

a. Excavation,
as above explained.
b. Embankrpents.

Drainage, for surface drainage of lands traversed by the Canal.
Supply of tanks—
2. Embankments for Reservoirs.

%. Channels of supply or escape.
5. Navigation channels, restricted as in the case of the masonry works.

6. Mills and application of water-power ; channels to supply such works.

1. NAVIGATION PLANT.
1. Steamers.

2. Boals.
3. Stores and other plant.

T. MACHINERY FOR MiLs, &ec.

;. MISCELLANEOUS.
1. Twols and Plant.

9. Surveys and experiments.
3. Contingencics, not properly chargeable to any individual work.

(35 )
N OF ESTABLISHMENTS

CLASSIFICATIO
COLLECTION.

[ No. 16.]
A. GEXEBRAL.
1. Direction—
. Engineering.

Office.

Account.

9. Ereculive—
Engineering.
Office and Accounts.

\Vater Regulation.
8. Medical.

4, Survey.

B. REVENUE.

1. Skareof Land Revenue Establishments.

9, Special Canal Establishments.

g, Fees and allowances o® collections.

C. NAaVIGATION.
1. General control.

9 Working locks.
(and any others necessary).
p. MiuLs 43D A ACHINERY.

(When pecessary).

E. PLANTATIONS.

T. CoMPENSATIONS AND REMISSIONS.

1. Free yrantsl
Short supply-

SO

Flooding.

bd

4. Other causes.

ould appear under the head in connexio

i jes W
1n each case charges for contingenct

which they arose.

AND CHARGES FOR

n with
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[No. 17.1 REVENUE ACCOUNT OF TIIE CANAL FOR TIIE YEAR
1867-68.
EXPENDITURE. REcEIPTS,
1.—Maintenance and repairs of Y.—1Irrigation
rorks, ’ 7 )
Temporary works La;(‘lm Revenue on"irrignted
Masonry » .
Earth.-work
Deduuctm

Navigation plant

Lund Revenue on irrigated

Mill machinery area before construction of
works ...
Total
o Less charges of collection, &e.
2.~ Establishments. Net deduction o
General ‘
R Gross increase of land revenue
evenue o~ e v from frrigation .., o
Navigation ., -
2.==Speci -
il pecial waler-rates
Total e
8.— Plantations . o Total Irrigation
4.—Compensations and Remissivna
 3.—Produce of lund and plan.
tations
4.— Navigation
Total expenditure . S.~Water-power ..
6.=Aliscellancous .., e
Balance profit —— per cent. on
Capital . o
Grand Total Grand Total .

Memorandum of Interest and current charges
remainaing unpaid from income.

Memorandum of Cupital dccount,

Works 0
! INTEREST T
g | CURRENT QOLBAND Furpp.
AT FIVE ToTAL. 3 oy
PER CENT,[CUARGES, A};II)A(I;‘:{ J::n;; ToTal,
TINGENCY,| o
Former bualance brought Former ontlay brought forward
forward .. Outlay for the year 156768 ..,
Add for the current year
Total
*
Deduct or add for the
current year
Deduct net profit
et S I
Balance not discharged . Total

(N. B.—This account would cense when all arrears of
current charges and iuterest are paid off.)

( 37 )
O ACCOMPANY THE ANNUAL PROVINCIAL ‘ :
REVENUE REPORT. , (-

rik Western

[No. 18] ACCOUNTS T

L bl ks Department, No
No. L—General Gash Account of the Irrigation Branch, Public Works D2p

Provinces. o
Dr. _ _ _ ) _
) l By Outlay chargeable to Irrigation Capital
To Balance ... e ™t Account e e . ]
s oation Re- N : 1
‘ el ,, Outlay chargeable to Irrigation
et venue Account - . r e
e - - ,, Outlay chargeable to other Accounts.. _ .
To Receipts  «.e o .
P. W, Grant . .- . - - ) —
izati vede e
Reatzaions of 7 By Balance Y ‘
Grand Total ...
Grand Total e .
— — iqall Torth Western Provinces.
; . # Department, Nor
JI—General Capital Account, Irrigation Lep .

No

[ S
By sum written off to Revenue ...
To ) Canal A ... e e
N \
» Outlay, Canal A .o o e |
, B&e e | -
R
" By Balance... -l
| Grand Total .
Grand Total A
T -
- ' ination Department, North ‘
’ General Revenue Account of the current year , Irrigat \ P ,
— n 3 ’
Bo. JIL—5¢ . Western Provinces. . |
Dn.’//_ |
) ° d for the year
By Demand for ver
1 for charges of the year .o Y \ |
To Canal A . e .
Cont & o » B e \
ry B e em
To Capital transfers ... ver _ —
Total
et m——
S JU——
Balance Profits . oo ot ‘
Grand Total - 7 L
. yzati ; igation Department,
] decount of Demands and Realizations of Revenue, Irrig op ‘
ccoun ) - |
No. IV.—-Geﬂeml North Western Provinces. Co. |
L_,///////// ‘ ‘
By Realization for past years oo vos )
dmg oer voe . i
o pelane® . ” current yea
' ”
- Doment peer ,» Remission written off oo 2ee T .
Canal A e o ol e
» B aen oo Balance, Past yem o ‘
P currenf. years ... ;
Grand Total
Grand Total L
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Report on Irrigation Works in India ; more
particularly having reference to the mode
of exhibiting their Jinancial resulls. By .
Coroxer. R. Stmacuey, R. E., Inspector
General of Irrigation Works. -

Dated 2nd September, 1868. ,
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