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Proceedings of the Madras éovernmcnt, Public Works I)epartment,%
2nd March 1869.

Read the following Proceedings of the Government of India in the
Publie#Works Department, (Aecount—Irrigation,) dated Fort William,
8th February 1869, No. 9-22 A—1I :—

Irrigation finance and management.

tead—

Report on Irrigation Works in India, more particularly having reference to the mode of exhibit-
ing their financial results, by Colonel R. Strachey, R. E., Inspector General of Irriga-
tion Works.

Letter from the Government of Madras. #a'tha Qayernment of India, Public Works Depart-
ment: No. 1,185, dated 20th April 1868.

OssErvatioNs.—The Governor General in Council is of opinion that no time
chould be lost in obtaining aeccounts of Irrigation Works on a proper system, but
desires that before issuing final orders on the subject, the Government of India
n possession of the views of Loeal Governments in regard to the several

may be 1
questions discussed in the Report now read.

Orpur.—Ordered that this Resolution, together with a copy of the Inspector
General’s Report, be forwarded to all Local Governments, with a request that they
il submit as early as practicable: an expression of opinion on the system of
accounts proposed in the 3xd part of the Foport of the Inspector General of Irri-
gation Works, and the ofethod of estimating theé profits of Irrigation Works,
apd the amount to be shown as * Land Sevenue-Irrigated.” Also that they will
report to what extent they are disposed to aceept those proposals, and what steps
they think should now be taken towards infrodueing them in practice.

s Ordered, that a copy be sent fo the Home and Foreign Departments for any
observations that may appéar necessary in hose Departments. :

Ordered, that the attention of the Government of Madras, and of the Com-
missioner of Mysore, be direeted to paragravhs 97—103 of the Inspector General’s
Report regarding the maintenance of Mnor Irrigation Works in Madras and
Mysore; and that further statement of the¢ opinions of the Government of Madras
bedrcquestcd in respoot tq, the subjects embraced in the four last paragraphs of
their Secretary’s letter N8. 1,185, dated 20h April 1868.

Ordered also, that the Governments of the North-Western Provinces and the

Punjab be requested to report specially on the possibility of relieving the Engi-

Establishment of pakt of the fiscal duties connected with Canal managomex{t.
(Signed) €. H. DICKENS, Colonel, R. A.,

Secy. to the Govt. of India.

neer

OrDER THEREON, 2nd March 1869, No. 674.
1. Ordered that the forevo;
NO. :) ; e Ure,,'_')ll}g
IRRIGATION, Resolution of the Government of Indig.
/ together with Colonel Strachey’s Meme.-
ommunicated to the Public Works Commissioners, and that they be

randum, be ¢ : s .
submit their opinions on the subject of paragraphs 97 to 103 of the

requested to




Proceedz'ngs of ;};e Madras Government, Public Works Deparfme;yzt,
2nd March 1869.

memorandum regarding the maintenance of Minor Irrigation Works; as well
upon the several points in the third part of that memorandum noticed in paragraph
1 of the orders of the Government of India,

2. The Accountant General and the Controller of Public Works Accounts

may be invited to join the Commission in the consideration of the new system o
Irrigation accounts proposed by Colonel Strachey.

(True Extract.)
(Signed) CHARLES A. ORR, Colonel, R. E,,

Secretar_z/ to Governmeni.

To the Commission on Public Works,
»» Controller of Public Works Accountg

!
,» - Accountant General, . s With copy of Inspector Greneral’s Report.
,,» Revenue Department,
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Exd, E. C, Shunker,

Report on Irrigation Works in India ; more particularly having reference
to the mode of exlubiting ther finaneial resulls. By Coroyer R,
Srracury, R. E., Tnspector Gereral of Irrigation Works.

In August 1866, the Government of India recordsd its opinion that i,
vould be desirable to depute an Officer
b enquire on the spot into the Irriga-
tion system of the i\Iad.ras I’resul_e}.cy, wu;h a view, amongst other things,
of arriving at more definite conclusios as to the causes which have conduced
to make the Irrigation Works at tla_t Presidency appear so much more
remunerative than those of Upper Inlia.

/2. The Secretary of State, in assenting to this proposal, informed
/. HE X e Government of India that he
jpiapsich No, 105, ditad S OORE1E0L t.ought the enquiry should not be cop.
fined to Madras, but that it should eubrace all the more important locali-
ties in India where irrigation is practsed.

3. Having been selected to arry out this duty, I was informed by
the Secretary of State pf.' the above enclusions, and fgrther, was 1115truct-
¢d so to direct my enquiries as to m}n_lt of my suggesting to the (J.'OVEFH-
ment of India & method of exhibiing the financial results of Irrigation
Works, whereby a proper insight migt be got into _the returns on the
capital invested in _nll new \VOl‘Igs, aid, at the same time, fair comparisons
obtained of the relative economy in mnagement in different parts of the
country.

4. The Government of India acordingly requested the Government

Resolution No. 1036 C, dated 18th December 1866, 0L M.adras to afford me every facility

fo: reporting upon all matters connected
with the Irrigation Works and system of managing them in that Presi-
dency. But from the general tenor of the ﬁesolutmn, and of t_hc 1nstruc-
tions of the Secretary of State, I .ave inferred that what it was more
articularly desired that I should consler, was the method best suited for
exhibiting the financial results of all rrigation Works for the future ; and
that any enqqiries I. might think fit t« make on other points, should be
shaped essentially with referegce to th ﬁs_cal, and not at all as to the
engineering aspect of the Irrigation qiestion.

5. In this sense, therefore, it is hat T have considered the facts that
have come before me, and in this sens(¢ I shall proceed to state the con-
clusions at which I have arrived. Beleving, however,.that the full advan-
tage of irrigation cannot be secured fe the country without a thoroughly
efficient system of management, and tiat such a system of management is
at the same time essential to secure tothe Government g suitable return on
the capital invested in the works, I shill so far touch upon the question of
management as 1S necessary to explan my general opinions on this subject

also.

2osolation No. 675 C, dated 7th August 1866.
Vest

I.—GENERAL ACCOUN OF EXISTING WORKS.

6. It will be convenient if T fist briefly indicate the chief peculiari-
ties of the more important Irrigaton Works in the various Provinces of
India. When we attempt to dewse an uniform system of exhibiting
results, it is only after having optained a general view of all the varied
requirements of the prob_lem. to be solved that we can properly approach
the subject of our 1nvestigation,
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1.—Mudras.

7. T will commence With Madras. In this Presidency, without doubt,
speaking of 1t as 2 whole, irrigation at the presen fime is more common
and more widely extended than in any other part of India. More than
three million acres, being about one-fourth of the whole cultivated area,
are by the Revenue Authorities classed as irrigated ; and a sum of about
£1,700,000, which is nearly one-half of the land revenue, is derived from
the irrigated lands.

8. The chief part of the irrigaton is provided from tanks. Many
of these are fed from channels specialy drawn from rivers for this. object
and are thus more or less works underengineering control. But the 13,}0«@;
aumber are isolated reservoirs formed )n some minor natural line of drain-
age, and are of very small dimensions The class of works next in im-
portance as regards the area of land irigated, comprises the dams 112 i
as anicuts, constructed across rivers, b means of liich the w8 d}lf)\vn
ed into irrigating channels drawn fom them. These also vary gre 1tvler.t-
magnitude. The largest are the worls in the Deltas of the three chief ar‘y b
which fall into the Bay of Bengal wihin the Madras frontier The Glggrs
very system of canals now supplies hout 400,000 acres "The Kistn:l-
perhaps half that area. The Cauveryworks supply nearl ¥ 300.000 acresl
There are ot_her minor works to whichspecial attention negd not’ be Oiven.

Y N T . 5 .
‘Wells I entirely exclude from consieration, as not falling into the cate-

gory of Trrigation Works in the sens in which the wo - SR :
report. rds are used in this

9. Trom all these sources of swply, the water is, i

y 9 vater 1s, 1ority
cases, led by patural ﬂow into the fiels to be watered.13 ']lftlllghe ’?I?J'Omy 'Of
ing of water 1s practised to comparatvely a limited extent i o 6

10. Asarule, the old native practice of making no distincti

between land revenue and water-rat of irrigated land S, i

oards all the older worl Uni 2 s, 18 maintained as
regards all the older works. Uncr the Ryotwarree syst f tenur
which prevails over the greater part € Madras, the Goverm};eg;n'soviriﬁgﬁe’
sole lgndlord, and also propmeto_r of he water, and its demand f:n‘ irrirrz;tea
land is commonly a lump sum, 1n whh no distinetion is mfxde betweeon the

¢ ,

charge due for the occupancy of the and, and th .
watebr. at due for the use of the

11. Only in the case of the laxe Irrigati
: Tor wih on W st 1
the Government is any distinctive vatersrate 1evie(()lr¥isa ii{tt(iﬁljs&;ﬁ?fﬁ;%%;
] . ang

system was in a measure forced on tle Madras Revenue Authorities by th
Home Government. I'his water-rateis a sum fixed at so tnugﬁr;)égsacgetog

the.land assessed as 1rr1ga.,ble or irrigted, and is charced in addition to the
ordinary land revenue which would hwe been payable ﬁad the land not receiv

od water. It 1 in practice determinel in rather an arbitrar

manner, being
such an amount as brings up the tota Governmen Bk f ¥
t claim on the land, fo

the standard of the customary agaregite demand on irri d
d ; : rrigated land
the old system. nder the Ryotware tenure, the cultﬁfator pays reggme]r
U ware u wvab ) e

on all land which he elects to keep i oceupation for the year, whether t}
e r the

land is cultivated or lefs fallow, and inlike manner L
el aR U e pays .
all such land which 15 assessed as irrigible, whether he c{)lltyivazzztftroiafoi? 4

195 The assessment of land as irigable s )
the Settlement Officers, or the Collecior from toi;tguzgal,z-’ i deterxrlxl{nedb by
ruled that all land which has been irrigated for three ealme' . t'irsel .
thenceforth, permar}ently assessed at the irrigable rzzte i %(\?/[1115:5“ Ehisy 113’
once been done, it is no longer optional vith the oceupier of any such 15?3

to abandon irrigation ; ot least this is the practical result, for the payment
of the water-l‘a%G is in such a case epforced, .1f the lqnd is lgept 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.

1t may be added that the term’ nunjah,” or ¢ irrigable,’ i practically
e into ¢ oultivated with rice, this crop being the universal staple

eiving regular irrigation. Qome of the other grains arc occasionally
recteredobu{ the charge for such irigation 1s dealt with separately ; and,
s s
;‘{E})udh ’ watered, such crops are not classed as ° nunjah,” but as dry crops
10Us «
Or ¢ pOOI\Jah-, "
13. In the North-Eastern Distrets of Madras, where the Zemindaree

tenure assumes some prominence, the additional water-rate 18 l_evied from
the culfivators of Zemindaree ‘1an.ds who use water,1 either d}rec‘tly, otr
through the Zemindar when he 1 disprsed to make sucl1 an tml*mngetmen :
on all land supposed not to have beenirrigated when tl‘e settlemen 1wai
made with the 7emindar. It 1s presuned that the water-rate on the lanc

srricated at the time of the seftlemert is included in the gross revenue
o]

then fixed.

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

Jand recorded in their rent-free graus as irrigable, they are entitled to
ceive water without charge. Any lmd so recorded as dry; which after-
I;ff:ards s watered, is liable to the waterrate.

15. I was left with the impressi‘n that the check_ on these extra pay-
ments for the irrigation of Zemindaree ind Inam lands 1s af th.cjz present time
put imperfectly carried out in the Goavery and Kistnah Dl»s_tmc_tvs. ~Also
that on all Government canals the sysem “f control over the distribution of
the water, and the check on the paynents for water supplied to land
assessed abdry rates, is everywhere wsatisfactory.

16. On the Godavery and Kisnah Canals, the Eggitmcers have a
full control Over the water-supply anl 1ts distribution. But they have no
relation whatever with the conprol of 1(116 specml_ \vat-er' rgvgpue, 1ex€{:c>)ptmg
that they are expected to assist the Collector 11 detemn?n)\gnw 1e IMIE atrlly
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 professiqnal- charge
of the works, bub not of the Wa,t.er-:l}pl)ly or distribution, \zlllqll is in the
hands of the Revenue Officers equmvdy. Naturally the Lng{rl;(fers here
have no sorb of concern or interest inthe fiscal results of the works.

18. As regards the minor taks and other works, the Engineer is
nominally responsible for seeing thaf they are kept in order blut I am led
to think that this responsibility 1s oft@ by no means strongly felt, and that,
in practice, the Revenue Officers, a frequently as not, are the agents for
calling the attention of the Public Works Officers to the requirements of
the minor Lrrigation Works.

19. Throughout Madras the Grovernment has, with very few excep-
tions, virbully accepted the. duty of mainfaining all the Irrigation Works
of the public expense, in considerstion of the Ryot paying the frrlga.ble
rate on watered land : and this holds 1r1:espect1ve Of: the size qf the work.
From this obligation has arisen the practice of making provision through
Government Officers for the repairs of the infinite number of small tanks




( 4)

which are scattered over the country,
much discussion, hut which cann

change of system s adopted in rel

T practice which |
of be discontinyeg unle
ation to this ¢]
20. There has heen no speeial bran

~ ment ab Madras charged with the duty of
and spread of irrigation. Consequent on ¢ diffusion of the smallest

class of works, ang other circumstanccs. dependent on the past history of

the Public Works Department, the divisioy of laboyr Which in other parts

of India has for some years past hegin to break up this Department, in

common with all othey administratiye departments, into Separate bmnciICS,

specially charged with separate and distinet duties, hag in Madras not yet
been thought desirable, Every Publp ' Without g tinction,

performs all the dutjes of the Depart ‘ ey sort which s o o
performed in the geographical area inwhic] 1 osted, withoyt relation

1 he ig ]
S, or whatevey they may be,

133 given rise to
S8 some important
ass of works,

ch of the Public Work
Superinte
he great

s Depart-
nding the maintenanece

to their nature. Roads, canals, Jails, barracl
he superintends a]] works in his rang,

21. This system being carrie ] e organization, 4

not been, till within the last few morths, any special MB['&'L'!C‘I of,the Pubj;
Works Department, for the consideraion of the Speeial thx of quest; -
arising in connexion with Irrigation W, orks., At the-sqm(t“tb‘il “": rerDS
the complete severance of the Enginers from a]] concern “;-ril ﬁ’ ik
derived from the works, and from thi portion of the admir 1{1 o Tevenue
exclusively in the hands of the Revnue O, thers h“f }mmou being
to develop a record of e class of fatg wi: are of e 'aftJe.en nothing
in an engineering and in 4 fiscal poirt of View. Thape iﬁleb ' 11 common
almost; complete blank as to thise Particulay (¢ A “?l(?‘)lﬂaequently an
supplied the information I was directq t, try to btain "ok should have
22. Very little inferest has litherto he
exact cost of any of the Madras T

actual results obtained from ther

rough t lere hag

lith -0 taken i,
IThation W, S, and

aSCertaining the
1 ither ipn the v

as little in the

3 3 va’ i Of )C 1 ¥ ‘e
or in useful effect produce. Nowhee ¢y I fin yzmv l)rgtl'l}lally 1Ltlu1ns,
of the quantities of Water used, ang 1owhere 4y, . Precise knoy edge
between the quantity of wate

'YV trustwopgy, COmparis
o [<7aY # A 5 g )l
: tused md ghe area Irrigateq ! RAEaGn
attempt to determine the actual cot of an ‘

Enginocr in relation to the Irrigationmd to t]

23. T should explain that why ITh

Ve just saig refe
. | tplai : i £ S 10
precise data. Much, it is true, hasheen Writfen  gq By
Madras Trrigation Works, Bus all geh - gjs

{scussiong
tion, failed to take that complete andprecise view of tl

they should take to be of real valig in the sen
only have the caleulations made of th profits claimeq for £}
highly speculative, but ng careful analsig that

: : [ haye been aple to hear of
1as ever been made either of the outlsy properly ¢}

largeable to Qan;
of the annual charges for Maintenanc:, Annyal chojrts o t()lecg(l;rllt(?il[’i;:
and results of Irrigation "W orks, sueh as have for |
drawn up in the North-West Provimes ang Punjab, are o Prepared o
Madras ; and the Madras Government hag excused ifself frop, the Prepara-

] S ot
Madras lotter No. 1006, dated 1261 April 1865, H0r Of sueh returns on srounds the

valility of which may at least he doubted.
The Annual Return till now sul

. Ubmitied by the Madras overnment
15 rendered quite untrustworthy from e causes above-noticed, I belieye

1t would be safe to say that hardly any iwo of the Works entered ip that
eturn are strictly treated in the Same manner, or ip 5 correct manpey,

1€ works been

§®.)

st 1 tant systems of works, the
of one of the most impor : e At

ey g s o o oG o e Gl e
Cauvery Upper 1 cost of the works as stated in s
is qui | et bk 1 d being probably only one
1s quite wrong, of a single work only, anc 5 ke
respresenting tthflt(flo St:)f the actual sum which should be rzgztrélsldk E(l)bf i
eighth or one- ?; In this case also are omitted the vel‘yfgr Sk i
O icace, Al atoie. of U i i
charges for m?f-t re in 1865-66 for the irrigation o9 fm '1}1 ?l oo outla§’
thatthe exg?% (1)610 ATER.is SopEip LR pDeY o ‘bg"%agil nd fl: 7 have been
more thas D*’bl have been much less than £15,000, a SVS‘CGH)I o sl
could not pogb(; O%O In another instance, the.GO_dﬂV’ery R lind soaeim
as high s £~flit, re reckoned as being the entire increase '(l): b brokite
the gross Prouts ahich has accrued in the district since the wptts ik ?he
from all sources vin almost all cases the charge for the main eln.ah ibbas
into operaltl(()ln- the cost of the Engintering estabhshtme?ts \ﬁ c-:(l:iion %f o

A co
Jorks £xcludcs irs. In all, I beliwe, is the cost o : e the
= works}artldverf ]1)1? 1be entirely omitted. Errone?usuent;;zs al;c[)l 1;1:11;{ A
income, whate : Il as better tlan they actually are. :
orse as well as f the whole true amount
resulfs appear t less than me-tenth o / :

- xcludes no A ’s Office, which only notices
the income € , 1s prepared in one Collector’s Office, . wi
heoause thedacgo;l: tl;ispowl’)n District, vhereas the 1."1'{138;%2%3112? gf{ﬁtg‘? is
the Tet“m:hbl(l)urinq District, of the retirns from whic
into a ne1g <
i b, ‘ re that these
ignoran 1self has become aware

25. The Madras Governmen?R el:j'rls are not trustworthy, and has

lotter No. 885, dated 220d March Casea statd this in sending GuP the Ee{lfgul(‘)%
Governmnt of [dia Resoluion No. 1290, for 1865-66. The Olvem-n.]t d out
186h Detcex;:bt:_rsﬁé’ea'so.tivs, dated 31st August 1866, nda had some fime ba:lc} polm e
A \ ‘urther com-
: these Returns, an
: ses of inaccuracy n 8 tnts o Nt
various probrz;balgec'i‘)‘; the Secretary of Sate, but the actual facts g y
were -
}ning:yond what was then supposed.
a

: ioh
It is not necessary to enqure af le“gthtmstfatg?neeﬁ?;seslzv hvlv(;u
i the preparation of these wry macourie 1 Officers who have
haye led 5 that the duty has been left to the f(l)fan Sl ol bt e
safioe to sayrehended the object in viw, or have falle central controlline
e mlsatpfer which have not been (05rect;ed lggfe ral;);n bl S havg
g0k OT ADOLIET, hich have been repeatd year a :
authority, and w

one to disturb or question.

. 0
he result of my enquiries regz_trdlng e Madm:turler ncoaa;flgg
27. Thereli'ore been to show thaf nothing of a.1 f)ri'czfenReturnS s
Works has t ﬁenancial value at the present time. A O]P f, some distinct
said of their b to render them of iny real value. {12'3 St i thiis
be entu:ely re-calS) come to as to the system on which the pro ist atall in
conclusion mui)t ;timated for a sepamte water-rate doss noiexfcombined
vk, gro tOf %I;dras and the comnon practice 15 to élla c‘; St ik
many Partsho land and water togethe:.  Second, an hexac rlaés} Under these
charge forlt f ents of charge properly debitable to the wo : oéh 3 forsiabios
taken of alle el'lé seemed to r?ae inexpedient toask for any fre Gk ot
circums.mncei’ 1t’;'me of my visit to Madras in 1867. Itsdp;epal'a ST i
in detail ab t]euclh trouble, and both the substance an orfmmo royosals
have givel %I;ht eventually have required Changef AR Fhe c\a’vser(i{s v{eI;e I;O be
statements mlbi ples on which the profits of Irrigation : Oot meeting the
% T{o thfl p;;[éc Ias to the form of the Revenue Account n
recgoned,
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approval of the Government of India. I also thought it undesirable to
attempt any revision of the Returns myself. This would have been a long
operation, and such a duty is clearly one that could much more properly and
catisfactorily be carried out by the Liocal Officers after the general principles
to be followed had once been settled. My suggestions as to the form of
Revenue Return henceforth to be be adopted will be found in a later part
of this Report.

98, Although, for the reasons wbove stated, no trustworthy account
can be given by me of the precise refarns of any of the Madras Works, 1t
may not be out of place to attempt fo exhibit in an approximate way the
results of one or two of the more imyortant among them.

09. T will first take the Golavery system of Canals. From the
peculiarities of the Madras Revenuesystem, there is no record of the area
of land held under Zemindaree tenuwe readily available, and the extent of
such land under irrigation can only le guessed at by me. The Ryotwarree
land irrigated from the Godavery is thout 200,000 acres, and judging from
the water-rate paid by Zemindaree lads, I suppose that these last afford
about an equal irrigated area, Or tha about 400,000 acres are irrigated in
all. In 1864-65 the Ryotwarree lards irrigated in the Godavery District
contained 202,111 acres, and proluced Rs. 12,31,872 aggregate land
revenue and water-rate. Tn 1848-4), before the new works fiad ﬁeen con-
structed, the irrigated area was 12',320 acres, producing Rs. 4,13,513.
There was, therefore, an increase of about 75,000 acres ofoarea al”ld ,of 8
lakhs of Rupees of revenue on the Yyotwarree lands alone. But it is pro-
bable that some part of the additioral 75,000 acres irrigated paid reve?nue
as dry land at the earlier period. L we suppose that half of this area paid
Rs. 2% per acre, which is about the )ld dry revenue rate, it will make qtl))out
one lakh for the former revenue on this jand, which should be deducted
from the 8 lakhs of increased inome before arrived at. Thus the net
increase on the Ryotwaree lands may pe taken at 7 lakhs of Rupees. To
this must be added the water-raie o the Zemindaree and Inam lands,
amounting to rather more than b lakhs, 8O that the total result from irriga-
tion will be 12 lakhs. The proceed) from navigation and sales of grass
produced on the canal banks, amourt 0 about Rs. 40,000, giving an aggre-
gate of Rs. 12,40,000 for the incore- ;

30. The outlay may be reckored as follows :—

d Rs.
Repairs A ... 1,50,000
Establishments—
| Rs.
Direction ... b ... 6,000
Executive ... e 23,200
Trrigation ... o 22,700
Navigation ... 14,000
. Share of Revenue collection at 4per cent. i

on 12 lakhs s 48,000

—
S——

Total outlay .. 2.63,900

P

Leaving a net income of ... ' .. .. .. 9,76100

2}

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

may be added 10 per cent. for Establishments, giving a total of 43+ lakhs.

The above income on this amounts to 223 per cent.

Na 2

ity 4

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 profit of Rs. 13,38,000,
which amounts t0 98% per cent. on the Capital, amounting to 47 lakhs.

33. The Officials Returns for these years make the profits appear
about d;)uble the above. The ﬁgureswhich T have given are avowedly only

approximate, but are probably not far from the truth.

34, In Tanjore, the lands irrigated from the channels drawn from the
Cauvery O the average of 10 years before the improvements began, that 1s,
i 1820 to 1829, contained about 550,000 acres, and produced a revenue
frtf) Hﬁs 99,30,000. In 1864-65, the whole irrigated area In Tanjore was
3414 392 acres, and produced Rs. 36,006,147, showing an apparent increase
of neatly 900,000 acres, and of Rs. 6,70,000; but this includes Tank
irrigation, the precise extent of Wh.lch T have no means of ascertaining.
The annual outlay at the present time for tie repairs of the works which
supply this area, must be in excess of ore lakh of Rupees, and with the
cost of Establishments, _bhe whole yearly expenditure cannot be reckoned at
Jess than 2% Jakhs, and if we suppose this tc exceed the yearly charges of the
ok period by 1 lakh, and allow + lakh as ad(htlglzal charges for collec-
tion, the neb increase of inceme May ampunt o 93 laJ{hs.. Thg capital
ex )énded on the whole of the works in the Delta since 11‘7?30 is most likely
g, ss of 20 lakhs, and may amount t¢ 30 lakhs. .lhese figures are
= exczirﬂv set down 1n @ very arbitrary vay, and I give my estimate for
necets Tt-, is worth. On the former sum, the profit would amount to about
‘zvr}]f per cent. and on the latter, to about 1€ per cent. The Official Retyrns

show proﬁts of about 200 per cent.

" g5. The Returns from the Kistnah and the I’ennair Works, which
are shown 0 give profits of about 16 per cent., will probably be found,
when due allowance 18 made for all items of outlay, n?t to yield more than
10 or 12 per cent. on the correct sum debiable to Capital. 'In‘ the case
of the Kistnah, the works Lave been in opeation about ften years, and in
that of the Pennair about five years.

36. On the whole, however, T am cuite satisfied that, though the
Madras works do not give such refurns as lave been supposed_, yet they are
in the aggregate most amply remunerative © the State; and 1t I8 not at all
. orobable that properly prepared accounts may show that some of those
lwné,l-ks which now appear as causing loss realy give fair profits.

g7. 'There 1 only one other pomb to which I need call attention in

n to Madras irrigation. I will nob dsguise that 1t was with a certain
hock that 1 first heard the Zemindaree lanls of that Presidency spgken' of
sxoch Revenue and Public Works Officers There was 2 sort of implied
by the T at the cultivators of these lanls had no claims on the Govern-
ment t0 be farnished with the means of irigation, OF Oﬂlfl‘ nllatzrl?l ad-
vantages. I do not mean to say that such a feehﬁg § sen:}ls y te e';ld{c)d
by Madras Officials, or that active engopmgqmen"c as eeprtalg' Ifclil : r?defﬁn'ty
Jdefinite Government action ; but that 10 e;nsts n a covclt e ite
form to an objecticna\_ﬂe extent, and has given Iise to results which are to
be regyetted, I am quite satisfied. : .
gg. 1t 15 not difficult to understand how such 2 feeling 1'1515 arisen
der the peculiar tendencies of the Madras Ryotwaree system. The Gov-
un i holds the same relation 0 the Government as landlord, as the
g 7emindar holds to the Zemindar. It seems 2 natural conclu-

y the
z:(;)l'lc oorf o patt of the Officers who may be regarded as the land agents of

conyiction
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e by the Government’ for; 18 fo‘::ilzewrythe’
3 on Zer:. OF his; and that in this I)OU}C t(])]e Gosivis
ryots on emingd ands is ern. o8-k

ment. T neeq har aree lands is no conc

dly say that ip 8 an - e, the duties
uce arrow view the case,
Government to all its sul . aw view of

: : : o lord’s duties,
are obv10usly lost sight, of. Djects, apart from any specml Jand
39. By

t it is unne
it Cessar
mndicate the err y

for me
oneous to

disposit; o i Say more on this h(ClJaftl thigrczg g Pt
s " 10n 0 which T j ofer and to expres ]

my conviction thgt n the fugype all will he oave ;]Cfil red, e

1, and to secure 4, all of the "€ that is require

: aggricultura)
of the tenure . p e
N Whlc:ot;l;eihgh P held,’ qual facilities for the CDJOQI'
able. am aware {hoi0S ensp:c?jy a(.)rfr ITigation can he made avall-

nbay. In this Pre
: ¢ EXisting in Candeish, 5,4 less frequently in g
nothine deseryip o sheciat 2> 1 and less freq
‘andeish works 1re s Pecia notice gyt of Sindh.

ams, called Bundaras,

: 8, f
1s no doubt appreciable, They are 0%, in any Proper sen et he return
Ing management, though ¢

Public Works Department, From

42. 'Tn all the Bombay Tistriets I understand that 5 Separate watep.
rate is recorded in the assessment of the land when irrigated ;

I 1 and this, if

mistake not, ig extended even to ghe case of well irrigation. But no
attempt has ever heep made to >sti '
deducting all the continge zes ich the State is
construction or maintenan ik

_ ; » Or the colleetioy of the additiop.-
al income obtained by means of then.

43. The irrigation of Sinch having formeq

um which is already defore the Go
need not be given to the state i

_Without the 4iq of mas
for the most part, been in existense for a great

the Mitrow Canal, no Very impoitant new

canals of Sindh since the Province came intg ¢}
Valuable extensions to them have

. n : i
the line which it has #]] now heen thought i Out; and, within
respect to Canal works, a fair

306 to dray in Sindh ip
. amoypt of attent?ion g
them, and a large sum is €xpended yearly on their me}l]i?lsteggzrée el ;i
45. - he line to which T refe, as having at g :
laid down as to the Sindh Canalg, is thy¢ the s

Il eventg been Prastica]]y
should pe

Yetem we found

ly {
opulation alike, independently

]
sidency, with the excep- ﬁ

()

; ave stated my
er to which I have referred, I ha | Al
dt In the pap hould be given up, and i
adhered to. thinking why that system shou o
reasons for thin (o] 2
e hange should be made. ; T
direction a chang . 1 ting the Mitrow, are,
6. At present the Sindh CanaRS, excep R ad small
46. ler the Revenue : : ik 2
i ive respects, under : arances which are yea ly
adm}nlstr‘atwemﬂ’ lnaint’ained to supervise the Cle]?l?tnit can hardly be said
Engn]e(izr;ngi{ :e(p the channels in workﬁng ordetl'- to take in hand, on proper
ired to rer been made ¢ :
s % i ttempt has ever gras ks, still less to
'10US attemy i sting Wworks, s
s iy Srelr:rinciples, the improvement of the existing
. i .
engineerl b 1 n-
2 odel them. y opened, the co
re-model tExcepti“” where new lines of cznal havcii ;)eefnprer;ty c_,xactl," the
. 4-‘7'f things in Sindh is such as ha?[‘ lloﬂg 511)%; being under no engineer-
difion O £ o) ! vailable water. 1€ sup ; o) i Hi b when
istribution of the a . he Indus rises, and running dry
distribu Is filline when the Ir h: ter they
> . canals (! : mselves to what wa
o contllol, txlllliiv(ators along the canals hep tliemaeslg;n €4 bdtitn
e t‘]ecl i Shopcont get NUdRE o gl ey and anyhow receives
need, and dvif e lls for any administrative terference, )
: ca
which hardly 1
. } s or the lanc
very little. The system under which a coubined ﬂbbCSSYlTle(I)lf{? fhe e
8y . r removes much ‘ 5
48. 1he blished further remo -ty
been establis 1ed irrication, and, so far as I am
and VYater ha: detailed supervision of the ungaglonéezgisg e
hein A fo’;hi, s}lrnallest attempt is at present madef 00?1; interference may be
awae, 02" repared to hear thaf this abstirence ,I;) el the confitad <
1o qul%qu s&itable to the condition of the p%gubt T P e
suPPO?i; Ehe irrigation as it now exists. [t no
spec o T :
re:slton), whatever that be worth. . thing i& farther from my inten-
gusot In making these observations, nething thdl Bitac e - denhiyed
e to imply that the Revenus Ofiokrs -(frl to carray out the duties
e thl{n on these canals have in any way fcu‘?( that there has been much
undert)eﬂtl them. I believe, on the cmtraly_,I):d A
eltrasiel ?tention given to what has ’beer.) DRRAC lu'cneslt way to the effect,
care and ate leclaring my own opinion i e piatnest hest decree, and
hesitation In Cecaring cienfific in the highest degree,
e KI present system is rude and uns .
i tc;ep%ible of almost unlimited improvement.
1s suS

d : re than s+

50. Of the canals in Sindh it is ro‘g (B{{gczlgutr?tg’o'nxat they arg

50. the existence of tl . t. Asto

e essential to enue is such an amount. As
that tl_ley ar h a cost ; and that the revenu ction, nothing
maintained at Sél;ft]iIOill of a balance betweei cost and g;?l%:ed (e
the-dge p{esei\fo special canal accounts or reports are bgt\veen the Revenue
gprho tOl(tiy very considerable difference of (i!))m)lfxnrlgment as to the present
i apparen 8 o sho S itoatan Lipdiinens o8 10
) the heads o . e years back.

Oﬁic?r.a al:)(}‘ the canals compared to what i \vrfs smll] ')t I should refer in a
comhfloﬂ Tt is' neither necessary mor expedlent tm’l‘he most important

TR vay to a controversy of ths natureéle administration is not
ek ])1-eC{:fi \fyam able to derive from i is, that liave arisen. My own
lesson w%uc id be, or such a question could nev etll' re is only one complete
what it shou Ageeivatle up by saying that iO that remedy is to be
s S m o ( L i .
lmpresflocr)lssiblg for whatever has gone wrong, afn r the thoroughly efficient
remedy b the placing a complete responsibility fo nagement on a properly
sollgil.lttz ;lnof allpthe canals and their e((;lo?omtl_(‘/ﬂ(} Rtl Zlaties of the Revenue
QU ssional department, and limiting

ituted professional de] o “ ters. :
const-ltllti 'i(IJ)tly to questions relating to ﬁb(.zg.d 14 istinguished the Mitrow
$illpens £ eaking of the canals of Sindh, I disting ;tructed Gutively

b Intlse}:) rest. The Mitrow Canal has been cons
Canal from th :
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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 cannof 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,
management and recording of statistica
urrigation still have to be created. The s
works, and the peculiar character of the S
how it is that so little has been dyne in Bo

1t appears to me that systematic
1 and financial results of canal
mall importance of the Deccan
mdh works, sufficiently explain
mbay in this direction.

3.—The Punjab,

54. 1In the lower portions of the Punjab, alone. tlej, Chenab,
and Indus, Inundation Canals exist much oJf the same gllll:raiéler gIS in Sindh,
and till the present time they hare continued to_be managed on the old
system of the country in like manner. The Punjab Government has
recently made proposals for taling up these canals ang bringing them
under professional management in a more systematic manner than had
been hefore thought necessary. The Government of Indig has given a
general assent to the proposal, aid such steps as may be found suitable will
no doubt in due course be taken

55. My opinion has alrealy been stated in res
Canals of the Punjab in my repcrt on the general
ment of that Province as to the extensi
sufficient if I here refer toit. Note, dated 1st Augus

: 6 1867),
_ b6. Besides the Inundatior Canals, there are minor irrieation channels
m the Punjab Territory man:ged under the Revenue Officers. Such are

the water-courses in the Peshiwur Valley and in the Kibnen District: 1
have no specific knowledge of the manner in which these works are
managed. But I believe that they are mainly, if not altogether, villace
works, and that the land rev:nue is raised in g lump-sumc: includine all
charge for water on the land irrigated from them. These works have
never been under Engineering supervision. The attention of the Puniab
Government has quite recentl; been directed tq the question Whethe{' it
may not be desirable to place them under some professional contyo).

57. The total area irrigated by Canals in charee o Qesobitbn
Officers in the Punjab for ths last year of which wg have reotvu(i'fnzfnwas
800,000 acres.

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

58. The larger canals of the North Western Provinces and
Punjab are so exactly gmhke.m all their characterisbics, t
dealt with together in this review.

the
hat they may be

59. These canals differ in many important re
tion works of the South of In@iah First, they 1
being perennial, the supply being maintaineq gzt
throughout ‘the year, at least so far as the wangs
that this should be done. The next important dist
is derived from the great difference of the climate

spects from the irriga-
1ave the peculiarity of
much the same volume
of the country require
lnction of these cangls
of the North of Ingja

B —
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. The agricultural year in Northern India is
- i )zm_r?g %Oing)lea csocl)gthseasrgn or r?lbbee, and a hot season or Khureef.
i oo e(r are produced the ordinary crops of temperate climates. : In
e ely those of the tropics. In Southern India the temperate
b ne eKc'lusllV yl roduce are almost unknown, and there is, so to speak,
i 9gr1c(zlu %1;1? slzaason throughout the year. It is one of the things
Gt contmuestrikes a traveller from the North of India, that in the South
which most o very special time for sowing or reaping any of the crops.
there seems enr - r{rot to be taken too literally, for the periodical summer
This, 1-lowevco,nsidmvable degree of regularity to agricultural operations.
rains give @ ‘te common to see rice, for instance, in all stages of maturity
But it 18 qmtime orowing below the tanks of Madras. Under favoumb_le
at the sameS e croti) ripens and is cut and removed, a second will
c1rcur'nstailce " In a less striking manner the same irregularity is seen
take 165 place. <. In Northern India, on the contrary, if the khureef or
g oty cop {s not matured before the end of October, the sun ceases
hot-season CI"OPnOwrh to ripen it, and therefore it becomes essential to sow
S0, e poweltqn seriod of the summer is past. The special requirements
before a_cer mtheg or rubbee crop, which consists of temperate species,
?f tl-l 5 COM"ZS; dictate a close limitation >f all the agricultural operations
e hk-eh?tadepends within certain fixed peods of the JEeS
patady: Amone the conditions of climate which distinguish the North
6('). fi 'gm tt?e South, must also be uotlpetl the wm_Ler‘rams of tlh_e
ot Jadia 11‘ h become more abundant as the latitude becomes higher. This
forme(rl,rg'hlll; ;e‘lson is, of course, peculiarly favourable for the second agri-
secon A ;

. 3 a OTE sure
Jtural season; and the rubbee crop is, no doubf, In a great measure
cu

dependent on this important meteorological phenomenon. : :
61. These peculiarities of the climatc and of tl}e Iag:i'lculitm:ﬁ,l gl:ai?;;
nnial supply of water, if not essentul in Uppt‘l‘ Ll cl o
g perenn hest importance. As a rule, no land under ordinary culture ¥
of the hig oy . ollle crop in the year. If two crops are taken, it 1s due
liarl r(%wh soil, or to the aid of unusial marnure, or S0Me S‘}Ch eicte,lll)-
to peculiarty ! tances. Hence, in Upper Inda, we find that a portion of the
tional cn-.curl;lb (;1'03 ed in the rubbee, and lic fallow in the khureef, and zice
lgee Win tlee SOIL}th the rule is that the bulk of the crops are on ‘the
versd. D 1 ; TR s and the majority of the lands fallow at the same
ground ab tl%c 8 to the period at which the rainy season happens, alloxv?nce
tme, accoa(ell%gr exceptional crops, which in some instances may be of such
being A Iﬁge as to make the general rule inapplicable.
1111})0?63 Naturally, the characters of the Irrigation “Tl(')nr’ks of %ﬁe}{?ﬂ;
fer Ay Woin these different conditions. arg
and Sou.thl }iavwefrgf;nthgd&fff;lla;g have teen made to yield the perennial
rivers Whic h t?r needed for the double system of crops suited to the climate
supply of wate The rivers of the South, which are for the most part only
of the North. 1he i son, have, by a corresponding adaptation of their
full d'uri'n.g the 1;;1111;}’ ‘iziin; ’of thé agriculture, been made to supply, for the
peculmrmcfg ti) during which they are available, the larger volume of water
51101'{3:5 (Iz):::sqc(quent on nearly the whole area being brought under crop ag
neec
one mfle- Next, the canals of Upper India differ from those of the South
G GS.len‘n‘Ll‘l ,to which the chief irrigating channels of I}h)@ .19‘1'1]_161' hdgeﬂt?
< | from the heads of the supply. The physical formation of the
be carrieC 1"1 ich the larger Madras canals are formed, has led to the anicuts
?Ountryh;::h“tfley i draaﬂl heing placed ab the heads of the deltas of the
rom w

bear more th
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main rivers, which are but little more than 30 miles from the sea in any
case. Hence, the irrigating channels in the Madras Canals have to supply
what may be roughly termed a semi-circular area, having for its centre
the anicut, and a radius reaching to the sea. The canals therefore 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 delfas, there haye 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 ¢ ugh a country where there are
ve as irrigating canals.
64. Moreover, the.Cal.ialg of Northern Ingia have almost every-
where been constructed in dlstncts.dense]y peopled and already well culti-
vated, where cart-traffic 18 largely in use, ‘ang Where it is absolutely essen-
tial to provide numerous bl:l(]g(?s, not only over the mai canals but s
all the branches and distributing channels, { meet the legitimate demands

of the internal traffic of the disiricts traversed b . T renni
nature of the canals of Upper ] his ptycanals.  The P

ndia makes this obligation to provide b
. ge 0 provide bridees
the more complete. The Madrsg works in thege res;)ects diﬁ‘gr greatly from
those of the North. There is lardly a bri e T,

most of the. great Irrigation Works of Madras, andsfelilellirévzoglnetxi(t) riv:iliiii

not be a serious exaggeration tc say that the eXpenditure for }, '](?cr . alone

on the Ganges Canal has been more than the entir n b f( H

purposes on the Godavery Wopls, S spent for a
65. - There is yet another very

mentioned : it is th)at the fal of tiiems]i:;?-‘tant Fa ot

the canals of Upper Indi

: ace of the coy
a 18 mach strongey th
8 : . g an
This, combined with the £ that of th
provision of a special class of ¥

larger volume of the Northery o
would otherwise be gener

the want of sufficient exper;

the difficulties that have arisen with respect to ¢

66. The canals of Uppei Indi deawn Foom 4 s
perennial streams just within she first ranges of Him'lhya f[(‘ill ar({;‘ﬁ“r
Alc . n f’

ermanent masonry dams have pot !
i')or any of these c};nals. But the e fo)r’m:tfl élcrois the parent streams
has been recognized, and as oprortun; the ‘;n_?lr}l)lctmg such works
respect the Northern canals haye 5 great advantaie in € made. In this
of first construction, a sensibk part of the gogf of iiaspef[t oy Sty
being due to the construction of the anicuts, anq the maii?t Sl
works being heavy in proportion. The position of e s, enapce of theie
of Upper India has, however, | 448 of the canals

ed to a specigl sour
| . : ce of ex
necessity for crossing the drahage from the hills in the o

canal’s course. In none of thy canals of the Noptp, of ilxi)(]ig iizgtif? fb o
possible to avoid a large expenditure on thig acoount, which by Vlt_ien
analogous to it in the Madras works. Nothing

67.  On the whole, the obligatory expenditure o
India has been much larger than that of the Maq
possible to make any proper fcohmparison of th
construction or maintenance of t e two cl ( =
- : 3 : analgs ut taking
mto consideration the whpie of the ClrCUmstancey ¢, ‘Vhicliimlho}mve 5 \3
referred, and without obtaining a precise account

i _ : ; of the elements of cha
n detail, data for which are at present quite Wanting, i rge

difference to be
niry watered by
e Madras deltas.
anals, requires the
Xcessive velocity which
1€ great slope. Itis to
10uld he attributed al]

he anges Canal.
& are commop]y

the Canals of Upper

ras Canaly, and 638 bot
e relative

economy of the
asses of ¢ y
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1 X hese works, we find that
68. On tumning to tl§ riile[;gi %i)rli‘tiﬁdisi 1é(l)sm (iifferent as the climate,
the tenure of 1an(ld'lnntiiiiferzilce; have hence arisen in the mpdp of assess(—1
and thab cOREIEE 1nCies and in every part of the system'of 1rr1gatlol§1 qnb
ment of the WZILte'rr-r?tiori in the North Western Provinces an(} unﬁ]E(l)f
i trlg(iilced into a country Wliere, as a/rule, ‘thﬁ Setsttgi]ée&kes
having been 10572 made with village proprietors, and where the | : ¢ i
the land revenu® 1St al occupier in collecting the land revenue, it nla ilratl .
no mnote of the ﬂa C l;ddi'ﬂional charge for the canal water was m'ut elm Sls
happened = 11§ess on the cultivator of the land actually irriga e(ii: B
form of a specia d to the great variety of crops in the E‘Vo‘f?y Dhom
also, having regf’gs Wi tli)e general poverty of the culmvlatma I‘C;I;ll wChief
agricultural seaS?r iévied = systiem of separate rates'for tll() st(i\e e
the water-rate V}ihl'il ed. This position -of affairs again lec to.‘ 1¢ ma L’E’he
o esm)lliboie .ﬁscal administration of the paiials falhnig tigt(zmter
men? of’ the \é al Engineers, with whom the distrl‘liiitigxi ou 1 V'iliawe
hands of tthe h(iiillt alonéj the exact circumstances under which each g
lay, and to W

eceived its water-supply were fully knowr.
r T

isputed that there is still
s noment to be disputed |
uch 1t 1s not for a n £ hady e Upper
% Al%ho iomprovement in the canal admunatratiI())n of ti: arel ihe
oreat room tOI'it seems to me indisputable that thebg rov l‘lllct):l‘f"allized
Fronags f} eIndia where anything deserving the nameno lzll‘aiiiilym“ e
‘ v s 7 %5y N e : ake as ¢ .
only .Pfiftt g?tion in connexion with irrigatior exists gt zli R
pAmIe t system is, in my opinion, very excellent ir tar infe the' Aetatls of
ghapreaeny T3e ies the Canal Ergineers too far infc -
[ consider that 1t carr 1l cared for by persons not having
- nagements whicl ooudoa s e ecise adjustment of the line
fiscal manage ino knowledge. But the precise ad] . Officer

hnical engineering =l he Ineineer and the Revenue 3
e 3 the province of the ling : . e

be drawn between : hich it is impossible to dogmatize
e f those matters on which 1 * fiscal manace-
is obviously one of those ] , bable shat the system of fiscal manag
i lvantage. It is more than probable hat from time to time, as the
Wi‘nhta(f‘ i1~ri:r5ti011 canals will reqmre1 modmca_ttilo1;11;0‘{(1‘”11]Ce o it
ment O 2. 1 1ati0n changes with adve ; :

i n of the popu G v al solution of the
social conldlttlocan be dleasired is to effecta good practical R?lence iy
and all tﬁa‘ ing regard to the particular points which experi

av o)
Sl S e ention.
to be deserving of atte

roanized administration o
I i tages Of the trl.lly 0 5 ; (e
70. Amongt hthe a%gg?a will be found the existence of a regular Sel?e's
orthern P v any years. s
o canali Ofeli:irts on their results, now sxtending over mtdlnm}; i)reci"e P
nnun . oun to assume tha 3 _
Efug that these reports have only lzgdtyhl);j but they nevertheless contain
I T ot M to oive eI A f o
' important to g e supervision of
which it 1s Sods Oi‘ the past, and have urder the more qotn‘ebal &t A
valuable xi'ecor ears already been instrumental in brlmgmg abo any
st lew  years 3 canals.
the 12} ements in the management cf the cz ; : e
mprovem ; 1 results of the larcer
greal 1m] . eneral view of the entire financial resulfs & 8
{1ng a ' T e 1s, I think, reason
- Taikilritzis %md of the North of India, there 1:,11 dtl]m Tlifé:iﬁ
/ g s the 1€ latter
canalS'OE ]iat the former have been more B TOTRAIYS 1““61 to :liow the
to b.ehevgtmle capital laid out. But there is no eu(.en(i i e
relation to th ofk the superiority. Nor, when regard 1s hac e
pIBEES ‘r{Hiou?t outlay on the Northern canals, is 1t 11)}’ any mc'au; f‘ e
gatory ' ; : hif mparison w
I8IER: ¢ iiilvan%zwc would remain to the Sqlitilllia‘itieci(inilic)li to both
e zm,{f t(; the on?blay on the classes of works W}{l}C 1 g enﬂ'ineerinJ
e fair set-off of special charges were made. 1(32;.5011 :\Vh‘ltGVCDI‘
: A ‘ no reas ateve
Olr(lif ii'ldLn-OOd management are 'GOnceEIieg,erId;giee B b ok Tl of
skill alll & s evinced In a high 3 L
vk that they are evine
to think th

management.

R
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India than in the other.
with singular boldness, and have been e great success, g,
one is more ready than I am to acknowledge their .

: hi its.
find no ground for denying the Presence of like char & meritac I
of the North Western Pro

conclusions on this matter b
wants of the country hay
conditions of each, by th
In both cases, high]
given their time
1t would he obvious Présumption on the part of
to question their suitahj]

exact knowledge of the
cursory inspection,

72. T may conclude these

Probability ;
€ 1n hoth cases been 1ty 18 th

Or a lon

: myself, .
1ty to the ends they have)tz AL

whole subject than i likely to he obt

T'marks on the canals of the N,
; ( lar ort s
Provinces by stating that the are; urigated by the wopkg under Glévz:btgg;
Officers, according to the last Téburns at my Command, was o
acres.

4—Otlep parts of Indiq,

73. There is no systematic ir
ment in Bengal, Oudh,
Irrigation Works
of Madras,

rigation in operation
the Centra] Provinces, or Burmah
aré numerous, and haye the gener
and call for no specia. co

mment.
II.—Ox mup SYSTEM OF MANAGEMENT OF IRRIGATION

LIKELY To BR ADVANTAGEOUS.

74.  The principle which T nderlie 5]] thoroughly symec
ful administration 1s this, thaf the agency €mployeq shouald yb e
competent to perform the duties expected of it ¢ _trul
controlling authority completely
the whole of those duties. In
this standard, will it he found five aoi .o ik ; :
otherwise. In practice it will often be difficy] 2 Akin > successful or
wanner how the hest agency ;
on account of the complication Hf interests whic]

the general direction of 1 large lepartment, N
ever attainable, and most com

known not to be satisfactory. 4
in the present case, but this can lent cause fop o1, :
true standard by which results shyuld be Judged abandonmg the
within the limits of wha is pra

75.  Confining ourselves
would properly fall under the
excluding the minor works, th : :

e Shp s e of wt :

on account of their simplicity or thejr intrig which, ithey

: s : Mportance,
better left in the hands of the cultivators themseIVes P 6, may he

; » 1t will he 5
that the duties to be performed may be classed under the three »Pparent
heads :—

Works MOST

sonceive to y

First, construction and maintenance of works ;
Second, management ang distribution of Water—supply;
Third, fiscal administratioy

?6. No serious question is now likel

¥ to arise regardin the age;
; : o) d EIJ
arry out the first class of duties, In theiy nature they o :

Y must

designed
d no

e I can
: acteristics in the ca
vinces and the : nals

, unjab, and T mav sum up my
Y. 8aymng that the at}the esselntial
well met under the special
e class of works Which we i

y intelligent Engineeers have f, 5 e o

y one else,
0 meet, without a more

ained by any

under the Govern-

- In Mysore the
al characteristics of those

(%8 )

bhviously be performed by professional Engineers, if they are to b,e 11)1‘_0])9:15’
bt o only be regarded as a strange anomaly, and anac ironism
PRFormed.a by callllould quite ?ecent.]y have been made at Madras to impose
e SR venue Officers the execution of the repairs of some o
on the Dlstrlcﬁif’,”ation Works. Such a course if anywhere tried again
the very largest -ullbbe immediately abandoned as it was at Madras. _That
will almost Cel'mmry have been thought of seems fo me a most convineing
it shoulg zligeni‘;i}qsii‘y for a complete re-organization of the system of
%ﬁ?ggti%n administration.

luties 1s that connected with the manage-
i s seogud blmndlltolfa;l ult)leefi);: tblgen stated that in Upper India
ment of @he Watelrz-csillllgipvgl.y in the hands of the Canal Engmeers; "fhlat 'm‘
these duties ?re (zed works at Madras, the Engineers exercise a contro (l)‘iel-
the last cons rlio nd distribution, almost as complet(-_z; while in the_o der
the water-supply 1a se in Tanjore, the management is exclusively in the
works, such as those Offioers - The questions then arise, which of these
hands of the Revenucl il be any sufficient reason for adopting the one
systems is the bf = agl(ldlst}ujegth;r }irn another ! Is it expedient to mamtau}
bystent i SO accil, as )l'evJails in_parts of Madras, Mysore, and Bomba)f
the old system suc 1La~o-ément; of Irrigation Works is virtually in the hands
under which -thell{h,arlen%e Officers, the nginzers only intervening, when
df gl tg‘ do, to execute repairs, or to correct 'obvmu?s defects ;
callfd llllpot?liss%mincss be transferred to the Irigation Engineers :
or shou :

78. The positive arguments in favour of ﬂProfesm‘o-nal) Irxgaé:';];wg&lll;a:;tpzl;c:
' mical and certain distribution of water in | o R

that, for ﬂ.le ecolgol alities, engineering skill is absqlu_tely needed ; tha }13
tions.to dlffflilren,e( (1)1('13;1 o ﬁo’ adn?ib of trustworthy opinions be'mg' : formg? ﬂa?
skill is equally i, f the water-supply, the causes of deficiencies, 1{}11( 119
to the sufficiency ting or remedying them ; the 1)0551})1}1ty of ex.ten.(‘mg b }e
best way of pr?lve}niel volume of wateT', and the means of accomphshmg this ;
use of theei}voafl ge)'llin" with the drainage of the ill‘l‘igﬂtedt]hmflsi i‘;‘gn‘(‘f‘lglil:;{%‘
the mann aling waters passing from them or the irrigating chan-
“ lthetllllt:m({):(gistiltl)?l S<l)lfr Izllil;i)utZS amolng clonlsumefst} g zggti?‘;:stetrlm?fs aguﬁ};
nels ; . : ; itled, and the ) ‘
shares to thglc :hi(zymaalff le)(elusl;?}f lghgatlgn1o;1g al tlle(lsggzl)ts _ lt)hztt_t hﬂV(éh(flOe }3(33
receive. In I er and its distribution, 1
;Sken i.n relation &0 lﬂﬁlsu({)o%lgy ?foihec;‘l? t?(l;r professional kn_owledge. The.
not a single l'(f)inel ganal Engineer has this knovledge ; the Revenue Ofﬁlcel
properly qlUial : li;ll devoid (?f it, and it may be safely said thqb no IUIIO\)VIC( ?r{e
o b Wuest)gon which he will possess will be of sensﬂ)lef vla ue. tt‘ g
of the sort mthere is a non-professional managenent, the whole of the nl]a ers
- Wélgil;lionled are entirely neglected until the lg:v_xls cauﬁgg I)g’ tsou(':m ll)l)r;;gf;
above-1 : lead to an Engineer being ca :
lect become so serious as to le
*

remedy.

Nor does this complete what has to be said on the subgltzcigr :1[)2

e e el of i sl ol e 1
& ' maintenanc 8 8

applied to the construction and ma : O gl
Drmdl it T
iR tance with all their peculiarities, and the precise Waxtl g
acquaill Not only is professional knowledge necessary ({ sq] kit
supply. t, but a complete practical knowledge of the detai 5 0 1fna:. ge-
managemen :~a1‘ to secure the most satisfactory application of pro ei:}or_lla
"ﬁ‘?ﬁt % tl;]ec?:;:)rk); To know how best to design and construct his works, the
SK1ll to the ¢

T e

A
1
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Engineer must know how they are use(i; and to know how best to use thé Works of all parts of India, and that the scopeand necessity for improve-
works the managing Officers must have engineering knowledge. The ment is especiall greab precisely where the non-professional system of
conclusion seems > navoidable that the Hngineers should have the manage- management 188 t:1l now been followed.
b }
and customs, so far as these really

ment of the irrigation. - .
is it W . j g9. Asto questions of law, rights,

80. And what is1b which the Engl_neer is alleged to be unabledo do ' affect the management of irrigation, T can conceive N0 Teason why they

t of Irrigation Works ? So far as I am able to should nob be as well anderstood by @ specially trained class of Engineers,

Tf it be implied that the administration should

m, it is alleged that custom as by the Revenne Officers.
s of mere custom, I at once chal-

in respect to the managemen
Jutely subject to the prescription

follow the advocates of the non-professional syste

.‘-.-,_" SN

has determined the shares in which the water has to be distributed, of _ : be abso
' which the Engineer will be necessarily ignorant ; that the distribution has R 16 ae the opinion, and offirm on the contrary that to subordinate our action
till now gone on satisfactorily ander the supervision of the Revenue Officers ; \ enguch o rule is to shut our eyes o the light, and to, reject progress. Is
that the land revenue is directly dependent on the regular supply of water ‘ t;) Seriously Jesired to exclude from the management of Trrigation Works
where it is wanted, and that the Revenue Officers who are, responsible for }d 2 olass of persons who are precisely the best able to improve their useful-
the land revenue, and are 1n fact the guardla_ns of the interests of the : because they are not likely to have sufficient respect for the ignorance
State in the land, are best informed on such subjects, ang, therefore, best nesssil i
qualified to direct the distribution of the supply ; that the Revenue Officers gEeappest : : .
will have greater general anthority in the District, and be better able to ' 3. T will further only say that the same considerations which have
carry out the works and operations needed in connexion with the irrigation ; Z of late years led to the formafion of separate branches of the public
and generally, that the laws, rights, and customs relating to irrigatﬁm ve ‘ administration to manage the Revenue surveys and settlements, the Tele- |
so closely connected with the occupation and cultivation of the land, that graphs, the Post Office, Education, Civil and Criminal Justice, and so forth, |
1t will be impossible for irrigation to be managed in a satisfactory, wa 3180 indicate the propriety of taking the managerpent of Irl‘.lgatlon W orks
unless by the Revenue Officers, and that to transfer the administration froniyl > from the District Civil Officers, and entrusting it to a special professmnal :
these Officers would be alike injurious 10 the State and the people, and body Tt is compamtively but a short time ago since most of these branches |
unacceptable to the latter. Further, it is sald by some that éfte’r all of ulblic business, so far as they had any recognized existence, were almost
the cultivators know much better what they want than the il Tl ex(ﬁusively 1, the hands of the members of the Civil Service, and since the
neer can do ; that existing wethods of irrigation are excellent, and reafil (ollector of a District exercised in his own Pperson the chief execufive
call for no serious change, ard cannot be sensibly improved ; that S)ecigl authority 1n almost every branch of the edministration. Xven now this
. | 1 state of things exists in many parts of India. In truth, we have to g0 back
f Tndian administration to reach the days

controlling establishments will give occasion for acts of oppression. In
short, there 1s a ge.neral denial of the value of professional Supel’visi(m' 43 ot e years e ndist o . o
’ ) ¢ when no attempt had been made to establish that division of labour

a general affirmation that th: system which custom has handed down to the {
in the public service which our present increased knowledge shows us to be
The entire Depart-

present generation is, as a whole, sufficient and satisfactory.

] : ] tial for anything like satisfactory progress. ; |
: Bl gk Al _qmte ¢ Onu,mt o the conclusions to be adopted on such e ¢ Public Worﬁs is. so to speak, 2 “creation  of yesterday, 1ts |
an issue. I believe that there is one thing only which leads with certainty ment OL o ik s A e dating from R Sk da
to success and progress, and that is knowledge ; that there is n dit existence in anything like its present shape only da ing ¢ i yes
f affairs in whichoim srovements of greab va?ue ma t b HEoRguion back. Before that time, m Madras, the District Civil Officers were 1 fact
]2 1a 2{ increaged 1{[101\116(1(7@- and tﬁat of all 1.1063; B the made/y, e the executive Officers of the Public Works ydministration, such as 10 thqn
ach ; 10si = i was, and, as a matter of course, the Canal alministration was exclusively n |

: he newer Irrigation ‘Works, under a modified system of

ts may mosi reasonably be hoped for, India stands very ic hands Tk
their hands.

t the doctrine that Reve :
evenue Officers, avowedly eneral administration, the management of the water has been placed much

such improvemen
and T have never heard it

prominently forward. 1 rej;;: 1 :
o devoid of all the s secial knowledge which is requi . :
%‘élttini 211(1)1'11"10311 manarr}ament of the s-zlpply and d?st{?};iumd 108, ALVAIBE more completely ander the Canal Engineers, ¢
roper )ergons to be left in charge of such a duf 0111. 1(11‘51011 Of; Wakercifgo alleged that the results are unfavourable to the professional Officers.
po(;ls)iblg to replace them Oy tDPersons Possess}t;d o% si)éhafgger Lk gveied 0841. On the whole, it seems fo M ensirely to the operation of what
dispute the position that, uncer a reasonable system, profession?x?gsg%:éer]; I suppose 1 must call a prejudiced preference for fthe past, tlhat is 1_%%1 \
y it les ! : ; : anositi 1 itutl q properly qualimned |
t world i Olnet?lzzlxlrllbtllfzs ﬁggﬁi O{'{S\?;llllrllg J(])l?ftllc}; with established rights to the 'dispoi(l)tflgsgio?al Ottﬂsza &eﬁe Osub;%\;t:grgn OWorkls ‘for };hel system ?
ater-supply u g IS, ¢ g . : : 3 h
Xlterestspcgfy the community and of the public revzl;ll}gssdegglrlflftalﬂt (())fn 2%2 f)%ecll;issgz faire such as exists in Tanjoref;nd Sindh, and twhlllch, Imtl p\i
.+ ov of the irrigation; or less able to comm ¥ i - S does not deserve the nmame 0 management at all. hin
' ?:%;;eag Oeoplle of the country in which the wo?llg% itss p%(t) anil R J'l:-,ld?irc?}?tr;l t,t;o allow no disguise in the expression of my convictions on this
t 4 et Liainedi® A b | these points . beliave: the b ress is only to be secured by
1 we have direct evidence, O ained from actual experience in Upper India, that : oint HEPRIE 1 believe that propes F 6L s, Ik 11 that
7 professional ingineers are to be trusted quite as fully as Revenue Officers ; - > abandoning the old system wherever it still prevails. now well that I
and, on general grounds, 1t may safely be predicated of tl A may be accused of presumption in venturing to oppose my opinion 1n such |
§ Officers, that inasmuch as their exact knowledge of the thi o l])) roiessmng L uncompfomiSi“g terms, (which opinion it might be said has been formed |
Aot necessarily be more complete, those things will be bette mgs to be done will on an imperfect and superficial acquaintance with the facts,) to the convic-
by them. With no less confidence do I assert thatr T;atm)t X"rse done sona of public officers who have for years been charged with the adminis-
jmproyements may without the smallest doubt be madeg G t?llé Ivﬁlua.ble tration of the land revenue, and whose lives have been pi}ssed, so to speal;,
Mgation in the midst of the system which they support. But in the face of this
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risk, it is my duty to state my conclusions; and that they may be str.ongly
contested is an additional reason for leaving no doubt as to their real
scope.

85. So much as to the necessity for placing the management of the
water-supply of Irrigation Works under a special professional department,
to the exclusion of the ordinary Revenue Officers. I now have to refer
to the 3rd class of dufies, those connected with the system of fiscal admin-
istration, and the supervision of the assessment of the charges for the use
of the water and the collection of the revenues.

86. One of the questions which has been often discussed in compar-
ing the relative merits' of the Irrigation system of Southern and Northern
India, is the proper position of the Canal Engineer in relation to the
realization of the Canal revenues. As was before stated, the Madras sys-
tem gives the Engineer no concern whatever in the revenue ; that of the
North-West makes him exclusively and entirely responsible for the assess-
ment and determination of the payments, leaving to the District Revenue
Officers the simple duty of receiving the actual payments. I have already
briefly explained how these different systems arose,

87. 1Ihave before implied thas both of th
to err: the former in excluding the Englneel: from all concern in the
revenue ; the latfer in throwing the fiscal duties toq much upon him
There would scem to be a possible medium between them, which should

3 3

: PR !
secure the advantages now claimed by the supporters of hoth systems.
The advocates of the North-West system allege that, as the Engineer

= :
has the full control of the distribution of the water, he will kném? best
PRt ey o1 3 ’ ; S
what should be charged for its use in every case, and will bt ho able

to ensure the just claims of tle State being established and realized. The
Madras argument is, that the Engineer’s time $

_ ' should not he occupi it
other duties than those which are truly professional, and that tllll(edf:‘;li
arrangements can quite well enough be carried out by t} i s
£ e ordinar /enue
Offioos, y linary Revenue
88. There can, it seems to me, be no

. . doubt that if the C e
neer be the Officer responsible for the distribution of the t\%itecrdhla .1‘]‘11] ‘ll_
should extend at least so far as to see that the demands for pa;vn iy .

‘ nents are in

he aggregate properly made. ts @
the aggregate | DSy s He should have 5 complete knowledwe of

the areas irrigated and the details of the variong cro 1 ; g
S T SR b} : P8, and 1t should be a
pars cal s duty M SQURpme e vl water used with the area
urigated. He would thus have the means of bringing g check to b al p

. . b b 4 ¢
the ‘demands for payments for water, by nstituting ajcomlm‘isen b)et(:\rn»(()an
the quantities of water supplied, and the urigated aren and the ohires
» . - - E [ - v C &) {“!)
made for irrigation. He sh_ould'be further responsible ,that the greatest
amount of useful work possible is in fact obtaimed from the water “"11..!;}1
is brought into the Canal, and he should he 0K 0 Bconsit et f;;
the whole supply. ~From what I have heard at Madras, I am sati‘qii(*d‘tmt
R s, sabisfiad the

the absence of this control there leads to the demang

e al : of the Government
being imperfectly made, and that sensible logs of revenue B

- i 1s the consequence.
89. But beyond this it would appear to he at least not necessary for
the Engineer to go. 1t cannot be regarded ag Important that the 131?15173 of
the estimation of the areas umigated should be checkeq by t} F(: ("%1:661' in
cnarge of the Canal, nor that_ the details of the asseza?;e.l: ;llfc;uld be
calculated or controlled by him. In these matters thepe i lr(fom for some

variation of practice. So far as the ordinary i visenagiits FalTsctad

e Officers will continye
must also apply to cases

€se systems appear to me

by irrigation, certainly .tl_le Qrdinary DiStI."lCt Reveny
to he the proper authorities to deal with it, ang this

(

where, as in Madras, there is a consolidated assessment. ‘Where a special
water-rate is levied, it seems most probable that the assessment and fiscal
management would be better made under separafe Officers acting indepen-
dentl; of, but in close communication with, the Engineers in charge of the
works and distribution of the water.

19 )

90. In all cases, however, it appears to me essential that one superior
authority should control the whole of the fiscal arrangements, the manage-
-~ ent of the irrigation, and the engireering duties proper. And this considera-
?;::1] brings us Back to the principle laid d.ox.vn at. the commencement ofi this
discussion, namely, that for efficient administration there must be a single
directing autho;ity, completely responsible for the satlsfactor)f. performance
of their duties Dy all branches of the agency employed, both in respect to
Special details, gnd to the general objects aimed at. For the fullh rpahzatmn
by the community and the State of the greatest advantage possible from
irrigation works, it is indisputably necessary that the whole of the opera-
tions to be performed should bq carrlgd out in relation one to ano_ther, and
under the control of an authority which will be competent to direct tl}qm
all, so as to obtain the greatest useful effect from each. It will be requisite
therefore,—to secure a comprehensive view being taken of all tl¥e_ wants of
the country in relation fo irrigation, and of the meau;s av 31111]’1,0 for
meeting those wants; to ensure the construction of the works most smtabrlg
for utilizing the available means, and afterwards the management of the
works in the most efficient way; and lastly to provide for the realization of
a proper return to the State on its outlay, while §t,1-1ct economy s ¢xer01§e;l
in the administration, and the burden on '1]116 agrmulu}?al community thlcll
uses the water is not unduly increased. To accomplish such a purpose a
special Irrigation Department must be organized, to which should be com-
pletely and exclusively entrusted the control of all the branches of the
administration of irrigation. :

91. Although such a special department must, for complete efficiency,
be in a great measure composed of professional El‘lgmpers.,nz]md must b?
mainly directed by officers having technical qualifications, it w1_] 0y nomeans
follow that it should exclusively consist of such persons. On Ll 1e c?n§1qry, 1t
is most probable that a separate revenue ar ﬁscal. branch.of the ad 1_1]}1‘1115tra-
tion should be formed, composed of .Ofﬁcers having qualifications smuvar to
those of the ordingu‘y Revenue Fstablishments, r_m(l that to t?hese the revenue
business of the irrigation works should be speqally el_l_trusted. 'I‘he? Engi-
neers in charge of the workg Shouldg as far as is practicable, be rel_leved of
merely fiscal duties, and their attention restricted to the construction and
maintenance of the wo‘rks, and management of the water—su)l)plyl. The
superior controlling Officers should be so orgamz’ed.a? to s?clure tt}e utlrml(l)-
nious working of the whole machinery, and make its ‘sgalx)f]ela })ar s mu ?a y
beneficial one to n_not_her, 50 deriving tl_le greatest pqs§1‘_ e a(fvalnt}age rom
the ju(licious application of' t‘l'le Prmmple of the division of labour. In
short the management of irrigation works should be conducted on the
general system which experience has proved to be 1mOSt suitable for Rail-
ways, and other large remunerative public works, t..".? duties b_emg divided
between one or more engineering branches, and a fiscal or business branch_ :
the former being responsible for all that concerns the works, and their
operation, and the latter for the detmlqd transactions W_luch relate to the
realization of the revenue; the whole being under a single supervising
head. . i

99. Itwould 1.)8 among the dut1e§ of the central Im.ga.tllonfdelpartment
fo provide for a periodical annual review of the operations of the whole
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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-
Ilner{l: 1s tg)h be folunil n an exact and intelligent perception of the facts to be

ealt with, and that this can only be got by the careful recording and
comparison of the results of the operations of all our works,

193- Tt may, perhaps, appear to some persons that the question at 1ssue
on the subject of Trrigation Administration is rather one of the degree of
change which is desirable, or of the time when change should be made. than
o?eIof principle. To some extent this isno doubt true, Tp every pr(;vince
of India the advantage of placing the chief control of Terioat: e
under a special branch of the Pyhl; trigation Works

2 g Jrafch ol the Fublic Works Department hag been already
¢ d C
recognized, and “_fherever_ change has been made in the system of
ment, it has been in the direction of taking it from the Revenua ?)ﬂ)managei
ey : KN : T il
entrusting 1t to Fingineers. So far as this progress has gone, I e
gone, 1 accept it with

satisfaction. But the degree to whi ' :

‘ ( > deg ich what T consider ineiy
still continues to be disregarded in some parts of India itshfsiop‘l;opez Prllnmpl-e
has been necessary for me to state at length my gpin; o e
subject. Y opinions on the whole

94. Tt is of course also perfectl :
} : y true that m hat ;
accomplished, not only in such g g irriu(rcrllltiglmt 18 useful may be
D(

operations requiring technical skill, withoug 1. but in most other

1 3 o any eXaCt i Q7
chlentlﬁc k.r;owleilge, and that in the forced absence of sych ll)ngfe]s:llona% =
y cause, 1t would be most unwise to reject the best available qrrv edge }x.or?
; : agency which
o

w .
he can secure, It should, however, certainly he the aim of {} i
the mcreased usefulness of exisfing works, and the g+ L3 go Gestro
of new ones, to avail themselves to the utmost of SatleaCtory gonstrnation
P anag s
professional knowledge, and to do what they can to hf;stlgrf e-‘?en.t poisessmg
: 118 Introduction.

95. Again, I donot deny '
90.  Again, ny that there might be re :

. & < aS
sufficient to those in supreme authority for re}ecting thez;lrsogl’)lggﬁllorpa{tapp.ear
¢ obtaining

;mp 5 gdf lrrllglz}gon atl the price of ntroducing any considerable c}
em,and tor deliberately resting content with what is € change of sys-

rather than strive to attain what would be beter a%mtowledgeﬂ to be worse,
not concerned with such an 1maginary state of th.i[l(rs u Imy arguments are
the greatest 1mprovements are to be ohtaine d “aad Oo.f alm enquiring how
such as I have just made, which in it Very nature course, a hypothesis
provement, is altogether incompatible with this g ot the idea of im-
however, that I wholly dishelieye that any considerzfé.ubmon. I may add,
of the nature allugled. to can possibly apply with ey 1085 of geperg] policy
of the irrigated districts of India, excepting, perhs Sce to the case of any
frontier of the Punjab, where the population is sug o e North- Western
an extreme degree. Plelous and fanatical in

96. Neither do I assert that it is
sudden or fundamental change in ap xisti ;
conform to what I consider the b};si sys%m'yStﬁn I order to make i

management such as I have deserihe argument is, that a

: Cribed, 18 certainly .
should be got as soon as is practicable ; and thaéntlﬁ et}é?)nls)::flt P0§Slb]ef,_ E;;I{ld
aim o e

Government should be to accomplish ths.
97. Before concluding my remarks on th :
iy T e :
went of Irrigation Works, a few worgs may usefuﬁ;%]ect of the manage-
mimor works which are so numerous jp Southey ¢ said regarding the

5 i n . :
dealing with these works has heen the Subjecth;(fla.m ug}llleci)?t?(r)l:l of
ersy,
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opinion being divided whether they should continue as at present under
the supervision more or less active of the Public Works Officers, or whether
they should be wholly transferred to the management of the District

Revenue Officers.

98. In these discussions there has I am satisfied been an unfortu-

nate disposition o accept as a foregone conclusion that the duty of carry-
ing out the repairs of the minor tanks must fall either on one of the Depart-
o

ments or the other. The possibility of getting rid of all direct Govern- |

ment interference has hardly been noticed, and yet it is a course which
seems to me to be almost essential.

99. The Government, as I before had occasion to observe, has
accepted, de facto, the responsibility for maintaining all Irrigation Works in
consideration of the irrigated assessment on the lands watered by the
several works being duly paid. It is alleged, and with much appearance
of truth, that if the Government simply gave up the duty of repairing the
smallest class of works, and made a corresponding reduction of the revenue
to dry rates, the r_esult would sooner or later be that the works would fall
info complete ruin, and the cultivation would seriously suffer. The want
of care and forethought among the agricultural population is such as to
make it extremely probable that to spare themselves a small present outlay or
exertion, they would risk the complete destruction of their irrigation works.
It is hence argued that the Government must some how or other provide
the agency for executing needful repairs.

100. It seems to me, on the contrary, that for all those works which
are so small as not to justify the outlay necessary for a thoroughly effective
engineering supervision, the Government should adopt an entirely different
system. That it should, by a legislative _enactment, if necessary, divest
itself completely of the responsibility for maintaining any Lrrigation Works
it pleased to reject. That, in like manner, a legal responsibility should be
placed on the village community which benefitted by any rigation work to
maintain it, a suitable reduction of the land assessment being made to cover
the additional charge put on the community and saved to the Government.
This reduction, however, should be given in the form of a payment, which
would be made on the certificate of a Goverament Officer that the work
was in satisfactory repair, but not otherwise. A proper systqm of-mspec-
tion would be organized under the Irrigation Department,. in which the-
subordinate Revenue Officers might readily assist. The Irrigation Depart-
ment should have the power to enter into any needful arrangement with
any person fto carry out at the cost of the community concerned, the repairs
of any work wluph was not satisfactorily maintained, and provision should
be made for levying by a special rate any sum dishursed for this purpose.

101. In the maintenance of the works to which suqh a system would he
applicable, there is nothing which calls for engineering skill, and the necessary
work to be done 18 perfectly familiar to the people themselves. It might no
doubt require some care and perseverance to establish such a system zm.d bring
it into effective operation ; but that there would be any fundamenta} (!11ﬁ0111ty
in carrying it out, I entirely disbelieve. I have already made definite pro-
posals, of the nature above explained, for divesting the Government of the
responsibility of maintaining the :?*maller class of tanks in Mysore. The

question still is under consideration, but the measures suggested by me
havye, in their general tenor, been assented to by the Local Officers.

102. At the same time that the charge of the smallest class of tanks
is rejected by the Government, a like chan;:_e 'of system shoulc_l be carried
out, as far as needful, in respect to the irrigation channels in connexigp

|
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with canals, The main distributing channels which i Ty

Government to maintain, should bg declared to he 1::}:‘313 Oglrlﬁdteowlcz}on' s

under the control and at the charge of the Government, and ;111 us‘;vely

should be completely left to the cultivators themselves éo(ine fed(t) lg_ers

in the assessment being at the same time allowed, if thou;ht equitqble}c B
te) A C .

1038. So far as it might at any time be expedient for the Government
to afford pecuniary aid to the poorer class of cultivators, either to embli
them to construct small tanks, or to dig wells, there coufd of rse bec ne
possible objection to that aid being given through the Reveg?xg E)fﬁcerso'
and in such cases it would be proper to require the Irrigation Dey TR
to give its advice whenever it was desired 50 to do. But the mrellt)mf' such
help is a totally different thing from the supervision of enrrinege;ino-o Rk
and T consider that it is likely to be neither useful nor convenient to b sﬂ;
the Revenue Officers with engineering work, if it can poséibly beoafrggagil

and that, unless in altogether exceptional cases, it can never be reall
necessary to do so. . y

104. It is not necessary for me to extend my remarks further
on this subject. T will only add, in explanation of my purpose in enter-
ing upon this discussion, that it forms no part of my intention to suggest

5

that any change of existing systems should be ecarried out merely by *

authority. 'What T have put forward only expresses my own conclusions o

one of the most important branches of the duties which arise in re]ation
to Irrigation Works ; and holding the very decided opinion which T-h i
formed on ’phe necessity for a certain system of administration ¢ ot
the ’t_)est possible results, I feel that I should not be acting up to tl )/()‘s§cllre
sibility put upon me by the office I hold, if 1 hesitated 0 state t1 1% sapons
in a perfectly distinct form. 1at opinion

TII.—ON THE RETURNS REQUIRED FOB THE EXHIBITION OF THE FIN
NANCIA
RESULTS OF Irr1GATION WoORKS. :

105. The financial returns of the results of Trricatio
required, only call for modification in respect to the (Ilrertl(;l?:m% XVorks e
in which they are prepared; their general character is 0 b_le manner
though there is much to be desired in the way of increaSBgno jectionable,
accuracy. These returns comprise a Capital Account an 1preclslon and
* Account, as is customary in such cases. d a Revenue

106. The Capital Accounts have hitherto been very fre

gether untrustworthy, in consequence of proper attentioﬁ noé1 uently alto-
paid to their preparation. It has not been thought to be a part of

of the Accounts Branch of the Public Works Department %0 S t'he ‘}ll“t}’
statements, or to check their accuracy or completeness Tl[i)replme tb o
drawn up in various ways by various Officers, and too often h-wg }; ,13‘.738 deen
critical examination whatever. Where they have been carefuli’ co;?ae;nt 5
‘0 the North-West Provinces and Punjab for the last year or tv{ Aine SC“&’. o
has been exercised exclusively by the Executive Departmen Pithout n
reference to, or check by, the Accounts Department, ' Tt has never vet ban ;
declared to be the duty of the Accounts Office to determine authogi’tat, eeln
from time to time what sums were to be debited to the Capital Oflvi?hy
several Irrigation Works, and what to their Revenue Accounts, nor has a ;
thine like a discriminating audit been established to distribljlte the eXp::n-

haVing been

=)

diture of Public Works Officers between the Capital and Rev
of Irrigation Works, and other heads of charge. Ao

107. Of course the remedy of this defect for the future, and o f,
concerns new works, is extremely easy. All that is needed is that inSEFuC? as
1008
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should besgiven to the Controllers of Public Works Accounts to perform
the duty referred t0; 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

resent.  For these the best approximation that 1s now possible must

om the old accounts, making allowances, where necessary, for
f charge the exact amount of which it may not be now possible

elements 0% & . e il i
to determine with precision. Some dou )ts will arise as regards the cost of

Tstablishments, and some a3 regards trh‘e separation of the charges against
Capital from those against Revenue. ~These must be solved in the best way
‘racticable ; 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

showa. _
" 109. As will hereafter be explained more fully, it will also be neces-
sary to take an arbitrary starting point for the C_apital Account in dealing
with the oldest class of works. The only prfwctlcal way of reviewing the
fnancial results of the outlay on these works, s 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 z}ssumed that all outlay before the fixed
date taken, was 2 direct set-off agamsE the gross revenue. After thafi d;lte
the outlay properly chargeable to Capital will be passed to the Capital
Accounts and a proper apportionment of the expenditure between Capital

and Revenue will have to be made.

110. The quéstion has been raised with respeot to this class of _older
works, in which much that was valuable.aquady existed before our Engineers
pegan to make improvements, whether it will be possible to take account of
the first cost of what we found ready to our hands, and how, if an allow-
ance 18 not made for such first cost, any useful comparison can be instituted
Letween the profits of the older and the newer works.

111. The reply to these questions must, T think, be in the sense
already suggested, namely, that our examination into the profits of the older
works must be confined to the refurns on the outlay which has 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
(}apital Account, but at the same time the apparent .proﬁts from 16 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 1'f3ahzed at the
time Our operations began, or before the opening of the Capital Acconnt.
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
increase of income due to the irrigation, because 1n the nature of the case
there was no such income before the work was begun.

112. But although it may nob be possible to place the accounts of
the old and new works on a footing which will admis of exact comparisons,
vel the means of obtaining useful information as to the relative cost 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 elen_lents. of charge
for each pm‘ti(}lllar work. By help of Sl%ch a statement it will a_t once
become apparent what are the works which the Capital Account 1n any
case actunally represents, and hence may he inferred the amount of help
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which has been afforded by the old pre-existing works. TInan<old canal
in which for instance the main channels were obtained free of cost, 1t would
be seen at a glance that the Capital charge for this part of the work was
extremely low. In new worksby help of these figures, the special characters
of each would also readily be distinguished. T myst be recognized as a
necessary condition of works such as these, that the obligatory expenditure
upon each will vary according to circumstances.  The engineering difficulties
to be overcome will not always be alike, nor the other circumstances which
affect the outlay, such as the cost of labour, materials, and land, and the
quantity of work to be e‘xecuted. The very great difference which exists
between the Godavery Canals and the Ganges Canal n respect to road-
bridges for example would be made to appear by a reference to a Capital
Account drawn up in the manner proposed, and the several other causes of
the higher cost of the latter canal could he readily distinguished,

118. By dealing with the Capital Accounts n this way. it will also be
possible to make some allowanges for any omissions which h;‘f\fe ’unquidabl\'
occurred in drawing up the Capital Accounts of the older works, If any item

of charge which is known fo be necessary, ang Which burdens the accounts
of the newer works of which the aceounts 8 3

have been kept s -

S ot with greater pre-
e fox; the older works, it may he saflelv“iﬂleﬁ*rcill t(hl'ltplfo
some extent at least, the Capital Account hag been wun i iy d oy
a larger relative profit should be expected. arged, an

114. In carrying on or extending works
it will obviously be proper to regard all th
is properly chargeable to Capital, whethe
the annual grants from Revenue, or fp
one sum on which the profit is to he e
to consider that all existing Irrigatio
are henpeforth d_rawn up, .have been constructed by 1,
the capital so invested is portion of the Pul};lic debt. Tn fact, under
the old system of open loans, there Was no real disti "?()x‘:C ossible
between grar{ts frpm révenueand from loans ; and any s;m S :e‘lll;(')frlonl » [}{(;e 4
R R L tivestment by the Governmeﬁt 1 nd may quite
properly be regarded as represented by an equivalent amo at of ti‘ 1iebt
Moreover, in the accounts of expenditure o u{'l," Pk e
between the outlay providel fropm Revenuo, © 15 no distinction made
any distinction in the separat ’

A eohant fOl‘ otherwise, and to attempt
’ C S of Irrioats )
useless, or rather impracticable, For th i S

e € purpos " establishi g
proper chec;k on the fasing of money 1}, poarll fe‘ Otfl i t 1bl}'“hl‘{‘}2 ﬁ
that is needed is to draw up exact Sta‘tement or these works, a

early sums borrowed and S i sufficient detail of the
gf the sums standing to ¢ oy Spemt. This Deing done, the whole

¢bit in the Capital A :
g % 4 ce ¢ 9 C {7
(aicly pakall 1 epiaient the frue myestme the Gg\lfl(g‘trlsltllglllli:y olr)lc w(%ﬁélf

the returns are to be estimate nt of :
© time to show the portion of

alread
€ outlay,

r i[) may h

y begun or existing,
past or future, which
it haye been supplied from
M Tunds raised by loan, as forming
stimated. Tt will Bo meit: vt
one L 1f will be eritically correct

ks, for which Revenue Accounts
orrowed funds, and that

: d, and at the ga
the public debt which has virtyg) s
: Mually been raised f i ’
yvorks, and on which the terest should a(t floera:?eb(im}am}l (:tlmnpf these
income. St be covered by the net
115. _The proposed ' classifioation 0
Account will be found annexeq, It has b
including all cases likely

f the elements of the Capital
] €en prepared for t} rpose of
to arise ract N ap
the sub-heads will be app 2 practice, and

skl 1t does not, follow that all
éifgﬁg‘fgﬁe&f’e c(‘}lsg' i It may be added that the
which on different: W?)Irk(s)f‘ the charges for mainte-

18 also desirable.

same classification will be
nance, the comparison of
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i alline for attention in connection _W_1th
11§. The Onlt}; ?St}zﬁ I;:, sgzt:fn grfl ch?u‘g‘ing for the cosf of supervision
the Capital Accour{ executed by the regular fixed establishments gmployed
when new works %}gn " OF course, where new worlks are wholly carried out })_\r
SutiA S O'picr;elntc‘ the entire cost of these will be a charge agamS‘i 6 o
special eStabllls I tl‘lel‘wcases it seems likely to be the best plan to charge df
works. 1 tlf«eoon the ou,tlay on works debitable to Capital, as the cost 1o
fixed percentta ?’or the supervis'ion of such works, and to fled uct this frIortl{ t 11(;*
eStathhmen{" the estéblishments for working and maintenance. 1in
total cha8 Orll i£1 future, be sufficient and near enough to a fair average
10 per cent. 1“711) B convenient rate for calculation. In the North West_ern
rate, and wﬂd {)3 ‘n'ab from 10 to 12 per cent. has been c_ommonly takexll.
Provinces an u]ils have already been drawn Out-,.makmg a reasonabti
Where the aC(A:}O'L{I 8 rtcit will not be worth while to disturb them as regards
allowance %f tt Ei. :ﬁe ,future, and in cases where no account has yet been
the paS% % 'Ek 10 per cent. may be adopted.
taken, S t have to consider the Revenue Accounts. In these, as
117. 1‘1' aleX intimated, mo sort of uniformity has Lbeen gstalfhsvllleld
L have, a5l }(;f keeping the accounts or of estimating the profits, anc io
in the maml%ll has been exercised by the Accounts Del?artlrientt(;n tt}lle
proper qont‘or audit of the final accounts. As observed 1n reapecil 0 : el
reparation. ¢ ;;s the mere deficiency of departmental criticism and con rlo
Capital ACC_‘;un t over. The essential point for present consideration 1s the
will be r?%\;lzric%fto reckon the income and charges, and to this I shall now
gystem O :
proceed- the distinction must be recognized between ascertain-
. 118. énignﬁsil results of any irrigation work with r.eflerence t;)l t}g%
jagne 100 il which it has occasioned, and the special econo y1
outlay of Cap} athat work having regard to the relation between it; ﬁe
managemer{t o(gt of maintenance, and the extent of the ;}‘rlgateii a‘fl:lea,_ e
meCaLe ter supplied by the works, and so forth. So far as the 1}132995
volume of WS Lthe g)act measure of the success or failure of the applica “1);1
as Ccon_(;(;liﬂgo the construction of irrigation \I’me‘tlfs 18 totb_e fﬁ-%?gntzntth(;;?et d;
of Lapl \ : a6 1e net imy :
g vt of tho bl e, B S G
the §n91£?56 nt ha;J at least not been unprofitable. ;
the investme imate properly the financial results of any work, ther.e ore
119. To efbllnt; take into account the entire increase of public rqvenu(}
we must be carelt oo derived faitly attributable tq the direct operthon 0
ik ‘Vlll:qtevlefellsgg the calculation should evidently include thel‘lﬂg:lgllln((:lri?zzi
the work. ] ' tion of irrigatiun, as we dire
of land reav2IelUgrgtue‘fytzhg;gegjt;z%ucall other receipts, such as navigation
gg;:r—ﬁtﬁren?s, sale of produce of Jand, &e.
e

: tlay, in the sense in which they
financial results of any outlay, )

120. Thv?/ bl msbise reckoned simply on ihg Capl(ial
have been,dno 5. whatever have been the advantages or chsgxdvaqf z;?les un k6~r
act}mlly} lai Otila, took place, and whatever be the co?dmon f) ei _v:fﬁr t:,,
Whlc}ll : l}?re(;lelnt yvalue of what remains of -'chem;1 f_he sﬁ‘fm’n:;dee;o‘;
or 1o 5 tial decree. of allowing a deduction to be

P a vpartial degree, o gad i
recog}nw(,1 rin fromp B totaf amount of the original Capital Suﬂay tb(;fgfﬁ
deteno}um(fohe rate of income, charge, ot profit, seems t0 _hzn. Lt : e?tlalr?dzrd (l;
reck'()ﬂ‘&gc méans of establishing a departmental or a((ihillllﬂlzzl‘ﬁ;vsf shg iz;
borgve UG T . £ management and the Sc ;

: . doe of the economy of managen : : {5 gl
wllnch to L](l)ltlﬁ‘é works as they actually existed from time to time. If half
relation t




of the works were by any accident swe
of course only be €xpected to real

Pt away, the Officers in charge coul
tionate to the actual value of wh

uld
ize from the residue a revenye propor-
at remained. This consideration was
no doubt too theoretical, and the deduction hag been made ip some cases
in the Madrag Returns, in far too arbitrary a manpey. The mode in which
such deductions might properly be made from the Capital Acoount will be
referred to in the sequel.

121.  Neither will financial consider
the works having been partially based
110 money was, paid,
regarded as due to 5
skilful or fortunate eno

ations of profit he affected by
on old pre-existinge works, for which
Any increased profit thys obtained ean only be
natural advantage which the Engineers haye heen
ugh to turn to their purpose. It is manifest that
a8 each work will have g special character ip respect to its design,
and its first cost, 20 it will be g regards its remunerative value.
Hence there will be no necessary close analogy hetween the oross or
net returns from different systems of works existing under different condi-
tions, The financial resulfs must in every case he regarded as having an
absolute rathep than a relative value, and the profits can only be properly
considered in relation to the Capital actually laid oy on each pglrticulill‘ work
In question. The comparison of the financig] results of different works
one with another, will doubtless have a certain  ygefy] effect, and the
€Xamination into the causes of differences may lead tq Important adminis-
trative or fiseal Improvements, But it must not he regarded as a diseredit
to the design of any project, or to the management of hny work, that else-
where a larger profit is obtained, under other conditiong 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 judqingu to what extent
similar results may fairly be looked for from them, or whether imporfant
variations should be expected.

122, I have sald that the ca
works should include the whole ingrease of land

duction of irrigation. The propriety of this viey Will not, I think, be
questioned, though some difference “of Opinion may arise as to the way of
estimating the exact amount of inepegse. One great cause of the want of
Sucecess which has till now attended the efforts of the Government to obtain
reliable accounts of the profiis of irrigation works has been the erroneous
system under which it was attempted to Separate the profits due to the
water from the profits arismg from the lang. It will be clear from the
deseription which has been given of the mode of charging for jrrigation in
Madras and Sindh for instance, that the share of the “income due to the
water could there only he settled in gan arbitrary manner, as there is a con-
solidated  assessment on irigated Jand. In indh, where cultivation is
practically impossible without urigation, the Separation of the value of the
water, from that of the land, could be made on pg principle at all that T
can conceive. Fven in those Provinces where a special water-rate is
charged on urigated lands, it doeg not ab all fol]gy that it represents truly
the real advantage to the State due :

: Ll L 18
: to e irrigation, * T the land reveRt
be raised merely because the la
lowered again if the water-

nd receiveg ‘ater, and would have t0 b.?

: SUPPly were cuf off 3t 3o obvious that s

imcrease of revenue is in fact ag directly dye to the irrication as any income
obtained from a separate water-rage y: :

123. The truth of these vigyg as I hefope said will hardly be ques-

tloned ; they have heen aceepted fylly by the Madlfaqw Government and

leulation of the profits of irrigation
€venue due to the intro-
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. e B

incipal Revenue Officers, (see Madras No. 1]'.161‘)’ datwu}n;(g]tll;{hl)l:i
its 1)1‘111(31]31%11 Llelc North Western Provinces zfmt(} Pﬁrglt ; —‘SeoglfL fand p has
1868), an le to arrive at an estimate of the incre <0 of Ia d revenne
recently been made rks, and credit for this has begzn taken in {L. {n
due to irrigation Wo Blit oSl }nafel 0 Ld
bt 1 hat I conceive to be an erroneous principle, arli
arbitrary mamner, Lo )on o 7 in practice, namely, that we S]lould t'a e
ag due 10 njr}gat}o}l:fﬂ)l 7 would have been if the land ],md beC‘,l f . ‘zl that
oxceed} WhuE\Tlt plt(l)li; ag once removes us from the region Ofwmcl 1 u:;])—e e
irrigation. I Ow]fyér fsoopeu i oy prmmpl.?l 2 lztlnr gqm{
’ spCCPlathH-f laty the revenue might have been wit 10‘_1t‘ e .(tilil(;
- i s sersonal views. A far simpler, and at the ca’“}G d
e O\'V nlld ‘curely be to take the actual .facts of_ eachﬂ cllsfg,lan ‘
g s \_\qus “the profits due to irrigation all {agcatn 5 1 f,a nd
b ]r?cﬁgl;:ﬁi'lhﬁf takes place after land has been converted from
revenue which actuall)

unirrigated to irrigated.

TR re all the
In the case of an altogether new Irrigation Woﬂ]x, ;Vl&lf‘tel(ll s I
9 n i R : on such a system a
land ;iji;lied was before unu-l-lg-atcd,l 1f th%uhde afglloofwl,an(l AT 0
i i that the profits under the hes b e
oDOS 1at the proiits : ; revenue of the
s 1)10}l)€{~f_i)(}; found by deducting from the acm_mll 1i111d );icd o i
Wi W(Iml(and from time to time, the revenue which was ps :
el e C
]rrlgate‘ . . s bC‘Tul]. 1 <o - . -
5 igation was begun. b here srrivat xisted
e lrllo‘I the case of an old system of works where ntlllgaf g}n C?l >;m1
" 3 d 8] g s ;
120.13 1 111 rovements or extensions were made b}lf an louledi‘ui”‘ 1tc£ll 'u‘e';
o ] 1 o 5 9 ot . ' 10 ) T z D < C
befolle’L}l)(Lll dlédﬁlct from the present lant(} 1(;\ enue ofr : alerl\g b ¥
we should : T on that same ¢ at t R
for the time being the <A b eration, whether the lands were then
e ments were brought info operation,
improve paaiia g
irricated or unirrigated. : A ase of revenue
1111{1&1?(1 It seems plain that, by this rule, the actual. mcrelzafhb Ak,
c 3 < [ L8  CATTVIN O > Y
l‘ZG.t 1 the construction of the works, or C(m)l'nat'otluction At
conse(luel.lll (?11 each case be determined \Vltbout thelln }1('1)(31‘@"1 30 A
ments, W1 1sidcrations at all. If 1t be said that t1}e 1 ¢ Elh'l‘i“"ltiOD .
arbitrary Coilll-rin'atcd lands which follows trhe} 1rztro'(lllu]c)i1;)t111y dcpona o t,hm:
enue on 1rrg . e irrication, but will pe !
SEVLRNS © b ributed to the irrigation, 5 ,
) ¢ attributed to the Tig . has nothing to
o, ol in 1 increase of value in landed Pmperty} WIHC!}ition may at once
e lication of irrigation, the truth of s ish this part of
do with the apll)iutc in reply it must be said that to dxs.ungul?l:l ?n(l);éovel‘
o coutme of revenue from the other, is quite lgll-)omitc,'l‘he Obiecr’
1 3 o 1it. 7
G if oA b dorie; 3t vhonld AN be wqrtlh “1t“1‘;s 7 S
& g
that 1 1 i g oub financial retu s
nment in drawing 1e consequences
of the GOYeltgnénable 1t to arrive ab a cleay know_lcdgga o_fs tilncome a?ter .
oy e of capital on these works in relation OSlt o i b diaata
v > o N L » ] C C
S 10 uﬂ%yen made. The essential thing for the ta ;rovex;ent e,
! S DeE T s h cases an 1m :
T o iy e h e it o s
: " view, 18 that there ‘hich shall at least covey
point of .Vle\e:(liatcly consequent on the outlay w hlich s e e by
the iluroat onthab outlap. - Thkis finpeovement talies D
A 3 P Yo & ain
the mterest onﬂ financial safety of the operation that has i
C C : » i St loc e
phas o d y In short, although the fallacy of the argm?%l; q{lded that the
» . g b g S 38 ¥e
it 5;3 ccl'l r(ranay in this case be admitted most fullly, tit rtnutshe p;ecise e
(1§3 /)t(ﬂ‘ 10C, i F < -]n )Ol‘t’mt anc na : .
prog is here in fact all that is 1 portant, ions of the true profits of
' sjods 1 =t into our calculations of the true |
post hoc 13 error introduced into ill be absolutely small, and
o theoreil_ml works by the suggested system will be absolutely o
» irrioation SRR : rorthyv of notice.
?m ;llll(;;lopurposes n view, quite unworthy of no
for
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127. If this principle be adopted for reckoning the increase of
income due to the construction or improvement of irrigation works, it
will follow of course that an analogous system must be adnpted in respect
to the outlay. In the case of altogether new works, there will have been
no charges for irrigation before the works were brought into operation,
and the net income will simply be the whole gross inco]ne, less the whole
charges for maintenance, &c. But in old works improved, it will be other-
wise. Here the real net increase of income will be the whole gross increase
of revenue, less the whole increase of charge; or the same result Wi
be obtained in a somewhat more convenient way for our purposes by taking
the difference between the present and former net incomes.

128. In practice it will be desirable that the annual accounts shall
show distinctly the whole of the current charges, and the whole of the
current revenue, without deduction. Therefore the Revenue Account 10
exhibit the actnal Revenue and Charges in a clear manner, and at the
same time to bring out a correct result as to the net income. should show
on the credit side, first, the present total land revenue of ,thc irrigated
area, and then as a deduction the old zef land revenue of that area; and
this may be regarded as the gross increase of land revenue. to which would
be added any separate water-rates and other sources of income. On the
debtor side will be shown the present total current outlay ; and tne balance
will of course be the true net income. The old net land revenue will be
got by deducting from the old gross land revenue, and separate water-rates,
Y., formerly derived from the land now irrigated, the proper share of the
old revenue charges on that revenue, and all the proper special cnqr(res for
thé maintenance and management of the old works, taken in th(; manner
that will be shown further on. : :

be

129. A few words will suffice to explaj .
said further as to the Revenue Accounts, Pl all that, mesd. b

annexed. the proposed form of which is

_The credit side will show all the
gation being prepared as already e

The debit side will exhibit all ¢ o
of the following items:— all the charges.

elements of income, that due to Irri-
xplained.

These will properly consist
First, the cost of maintaining

b the works, needful plant, machi-
Second, the charges for the special Canal |

Third, the charges for the cost of coliectiq
tion Revenue which ;i
: ch is manage
Officers. §
Lourth, sums paid as remissignsg

: or compensati ¥ 1
accidental floods, or other causgs atlons for short supplys

The third of these items is the only one call: _
Till now no such charge has appeareq iny the ézlr};rllgAgOr sgeci)al}t (;;)rir;né?:;:;
that it will be necessary to debit the Canal o l(130un 'st’h o
share of the general Liand Revenue charges, to alloy fOes l-W>1 22 r-?aso?lect—
ing the enhanced Land Revenue, and the separate Wart the ios 0 hggh 4
every where received by the Collector’s Establishments asl—ra' ﬁs’ Wto cover
the cost of the Collector’s management of the works 1We a?at o
prevails. The proportion of these charges, which Shc;ul‘g 1et1;e e
Lrrigation Works, will depend on the system under g eeadministration
of the works is conducted, and the extent to which the 001‘1::%01,,8 Establishe

stablishments.

n of that part of the Irriga-
d by the District Revenue

i he Irrication, and must be
m ith the management of th g
1?? a{)e egg?;i:?n:& lsepamtely for each particular case, Or system of
elt to be

managgr(r)lentl- need not attempt to lay down any formal rules for dealing
130. ;

harees, but an illustration
oz A8 et of the Land Revenue charges, bt . .
with this apl?oiflﬁnn?i;ht properly be made in Upper India 1W1llceﬁplllofi {?}%
of how 1 thn']l‘he exissbtino' system 1n bhuef base S S t?}{w Oe e(::md the
i ;aaemenf: and collection of the mcreasedtLan(I (;;Yi(i}{mas’sume it
entire mMar S\lv of the separate Canal water-rate. bt
collection 0}03’ the Tand Revenue administration might reasg:)]ﬁec{ion e
he Gha'rgeisble in the proportion, say of one-fourth for I%erfnistration it
to be del for administration. The charges for adm i e
three-fourt lﬁd 1 according to area, those for collection accor }f geio o
fairly be ﬁmt e?l Supposz sk totgml area of 1,000dac§s, (il qu b 5
su:az svoergc nirrigated, and 30% ifrig?t‘frd’ R:h%géan At i%i i Y 54
ac e la . 120, L
' Rs. 700, and on th - The irricated area
former being R W to be Rs. 650. e irrig
direct 36vgtetr ralt%soo or threo-tenths of the whole, and the
as I(’)»s 1 40,0 to Rs. 2,100, or two-thirds of thte
lso let the total .cns’t of the Land Reveﬁue 1E5?)tabs1';(s)ltllllx(llenbz
i ;56(5) Then three-fourths of Rs. 200’. Q% t's' an’d would be
@ .RS' " above proposed to the cost of admulnstr? .151181. g s
debl@ablte 1aaccord'1ng to the area ; so that ﬂ”ee't;%tols 5 ]?is’ 50 wnulci be the
distribut® ble to irrigation. One-fourth of Rs. ’(;)'rt b te& according 10
2 char.gefl of charnfeD for collection, and. would be33 8 xosld Fay SRR o
- )Omlm tions so that two-thirds of it, or B 20gs and the residue
the: collections, 10, ey would be debited to irrigation, an JhG TO¥oy
irl‘igaj‘b)lm‘}to gri\inﬁry Larid Revenue. AS tne area of dléglfaﬂeuctuations, .
o hlgf - rigation revenue would nob be liable t? sub e e i
B Ocemage might be obtained something 11 t‘)ehgn(ore )
. 1p511;en suffice probably for many years vsnle}l " dD : ble to classify
L 31. Tor convenience of comparison, 1t will be desira :
181. &

: 1 sub-heads
harges for Fstablishment in an uniform way. le.e suggested 8
he cha
t ill be found annexed: ~ he Revenue Account of each
b 9. Tt will also be expedient to add. to the L et 0
- “tatement to show what has been 1t8 l‘ezu Othe - Srina o,
Work"af oo of the interest which has accrued on ot now drawn out
i 1atrgmﬁts derived from it. There 18 an %ccoume e
by the ne 'ptention but its form is somewhat cum ers? néischarvedinterest
with this 1nte o is a statement of the former halance ot u el
desirablf‘z t;) invd of the amount due for thc} year on th}g;m;i:tﬂﬁe Qu-m o ’t 116;3
gl s f charges in excess O mcome. et
e form_(;ll' IE): 13:31((1:3028(1 an)g net proﬁt, or to it will be added any surplus
i wlllot covered by the income of the year. PRI T
e account 1t seems needless to carry Ort &c., shall have
& thlls ce of profit, after all the arrears of mtere? ,the.,inhterest ok
mulatedé) p E’n aod the work clears an income 1n et’?{fiss o nqrryinﬂ B s
heet-iERe does there seem 10 be any utihivy 10 BT o £
on the (fatgl({alncclo\ruﬁt SE e and interest, after they have been dis
accumwid

' lus income. . :
<:hargf{d by s;rfnemorandum of the Capital Account. will be a mnecessary
dd'tgjr? 'to the Revenue Accounts of the year.
addl

H W writing off
the proper Way of writing
reference may be made t0 '
1f%' thsre(‘,apital Accou);t for such reasons as Were before noticed
sums from -

suppose
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The right course seems to be to make it obligatory, that whenever a sum is
written off from Capital, a corresponding debit should he made to the Revenue
Account. The profits would thus be applied to discharging the debt repre-
senting the Capital. If the whole work ceased to exist, and the profits had
allowed of the whole capital being replaced or refunded, a proper equilibrium
would have been established. The obligation on the Revenue Account to
supply all restorations of the works, is evidently quite analogous.

185. This disposes of all that need be said regarding the Annual
Revenue Accounts of separate works. But the question next arises
whether it will not be further expedient to show in the Public accounts of
the Empire, under a separate and distinct head, the aggregate of the reve-
nue due to Trrigation Works, and the aggregate of the charges which their
construction and maintenance involyes, At present there is much dif-

" ference of practice in the manner of exhibiting the income due to Trrigation
Works in the general acoounts. At Madras, this income is exclusively shown
under Land Revenue. 1In the North Western Pwinie:. Puniah, pi et

bay, part is shown under the head of Public Works, and part under Land
evenue. In all Provinces, the

charces are tl Sse ler Land

Revenue, and partly under Publjc W;?ks. & sl der
136. The Government of India in its
February 1868, has a}lrea.dy recognized in

* Irrigation revenue, and b

Resolution No. 10, dated 1st
general terms the increasing
rought forward for discussion
eipts and expenditure due t0
Revenue and Public Works,
dded to the existing series. -

137. The Gov

. overnment of India rema
expenditure on Irrig

. ' ation Works, it will b
to show, in a distinct ang tangible form, on t
the results of that expenditure, on the Rey

he re-action of sucl, 5 distinet perception
class of works on their administrative contr
much value. The large income which woul
tion (and this particularly applies to Madras), would indicate in an unmis-
takable manner the necessity for making all needful grants for the main-

ten,ance of th(? WOI:ks which secure that income. The frequent complaints
which have arisen in

Past years, as to the nsufficient grants for such pur-
poses, would almost certainly soon cease in the face of ?}he fadis whish N
an account would exhibi in an incontrovertible form, Af the same time
the immediate Juxta-position of the Charges and Revenue would afford @
ready and mos usefy] check on the economical management of the Irrigatio”

keep in view fhe necessity for strict

administration was best conducted S0
concerned.

rked that, with a growing
tcome yearly more important
he face of the Annual Accounts,
énue and Charge of the year.
of the true importance of this
ol would also probably prove of

138. This important subject was discussed at Madras by me in person

With the Revenue BOal‘d T | : i sy
and the Chief Engineer fo Irrieation 'Works 1n
ebruary last, angd the conclusig 8 r Irriga

: ; ed b the
adras Government, ns then come to have heen approved by
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should be d'c(mc]ushmS were, that the present head of Zand Beve™¢

tded . e Irri-
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: 1 to.be made Botl | ovenue and
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2 OoTe -
. wevenue Irrigated to inelude the whole 233re
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0 separate items of lan
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whether : ‘0 a con ¢
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d revenue anq water-rate. All

the miscellane
also be brol}ghf‘
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Budget.

would, in like manner,
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. Crelilld {)10 entirely excluded from the Pu
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! rication Works
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139 L eie exlgb?t;tds unrder 1;;he head Land Revenue Irrigated
13 . :

; ly
hese charges might proper
1 1 he Account. T
nditure side of t

Revenue, and all
rks constructed from hLeven sraison;
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—All Spe?cml&oarl]g and a proportionate clzlal‘ge/Dl ;’fno
g’ﬂtlon 3 ts arﬂy en}ploye' on tnem.
Establishments p Revenue
Worl-{;onate amount of the charges of the Land
3rd.—A propor
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ided.
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: irricated land,
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result of each :
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142. Asrega
of admitting the Datdrtg1 st?ffdr? s, the plan proposed would have the advant
Accounts (which shovI; se ao ttlh e figures given in the existing Reveige
land) without change parately the aggregate revenue derived from irrig tue
will 'apply to all p;rt,s 2?‘ Eﬁ basis of the new entry. The same reﬁa:](:
the revenue on irrigated lanc(l.la where there is a consolidated assessment of
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certain portion of the ’] nd to obtain a just estimate of those profits a
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annexed formli gl%ag;oﬁflidw}fllilgher'say 0 Juan, cahjpss b fo teler Rahe

igee 1 o 1
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Revenu
es and Expendi-
ue be divided into EWO—

SimLA, ‘
} R. STRACHRY, Colonel, R. E.,

2nd September, 1868. Ins
pr. Genl. of Irrigation Works.

1 | Resolution by
l)
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DESCRIPTION: OF PAPERS. BUBIRQTS

Govt. of No. 675 C, dated Deputation of Colonel Strachey to Madras
. 7th Aug. 1866. of examining and reporting on matters e
the Irrigation Works, and system of man

India, F- V'*
.
in that Presidency ...

for the purpose
mnected with
aging them

1

on which it is proposed to
hould be extended to all the
here irrigation is praetised ...

Suggesting that the enquiry
employ Colonel Strachey 8
more important

Despatch from Secy. of | No. 65, dated 25th
State. Oct. 1866

localities W 1

dated | Requesting the Bombay (tovernment to afford Colonel
Strachey every facility in prosecuting his engquiries in

that Presidency

Resomtion by Govt. of | No. 1036C,
L 5 18th Dec. 1866.

India, . Y+

gtating that the Madras Government is fully alive to the
jmportance of accurately registering the results of the
greab Irrigation Works in that Presidency, and that a
Return embodying these results is regularly prepared,
and submitted to the (Government of India

Letter from Secy. to Govt., | No.1006, dated 12th
4 April 1865.

Fort St. George, P.W.D

o
. | No. 885, dated 929nd Forwarding Statement of Remunerative Works for the
year 1865-66 y

Ditto o ed 2
March 1867.

Resolution by Govt. of | No. 1230C, dated Reviewing the Statement of Remunerative Works in
s, B WD {5th Dec. 1865, | Madrasfor BiE AR, o T AR SR

|
of | No. 48, dated 31st Ditto ditto ditto

from ' Secy.
Aug. 1866.

Despateh
State.

Extension of Tirigation in Sindh ...

Memo. by Col, B. Strachey, | Dated 31st  Jan.
3 1867.

R. E.

Dated 17th April Extension of Trrigation in Guzerat, Candeish and the |
3 Decean i

\

| Ditto G
. 1867.

Contemplated cperations in the Irrigation Department |

y ditto Dated 18t Ang. 1867 .
in the Punjab '\

Dated 24th Jan. Management of Inundation Canals in the Punjab \
\

ditto
868. iy

11 | Memo. by
the Revenue Survey of

o for attention in
ements of Irrigation \

| reference to the requir
t and prospective

Points callin
Mysore, wit

Dated 22nd Feb.
1868.
Works, presen

Ditto

Resolution by Govt. of | No. 101, dated 1sb ()q?ntationro‘f (folqnel Strachey to Madras to discuss
ixulh\ P. W-D. Feb. 1868. with the Officers of that (}u\:ornme'nt matters relating
2 4o the progress of Lrrigation in India ; ;
a conference held by the Inspector
Works, and certain Officers of thel
propriety of introdueing |

the Revenue Accounts of |

sm the Secy. to | No.1185, dated 20th Snbmitting‘l‘e.:n.lts .Of
George, April 1868. General of Irrigation
Madras (tovernment, on the

Letter fr
system of framing

Govty Fort St.
an improved
Trrigation Works ...

posed classification of Trrigation Works

Pro

Do. do. of establishments and charges for
collection

proposed Form of Revenue Account

Ditto of Accounts to accompany the Annual
Provincial Revenue 2eport

o

37




Nos. 675 C, dated 7th August, 1866,
[ No. 1.] RESOLUTION,—By the Government o India, P. W. Dept,

OgpservaTions.—In Public Works Department Resolution convening a Committee to
report on matters connected with the Ganges Canal, the Governor General in Counci] remarked
that the degree of success attainable in the construction of Canals and other Irrigation works,
was due in 2 grent’: measure to matters uncom'lcetcd' with engineering, dcl‘)mulin;‘ on climate,
soil, the system of.agncultllll‘e, :}Qd the hnlglts of the people, and observed that, as these,
as well as engineering practice, differed mnterlf_l”:y m Northern and Southern India, it would
conduce mugl} to clearing up doubt.s and differences on the subject of Irrigation works, if
Officers familiar w1th' the system in Northern India were deputed from the North Western
Provinces and the Punjab to report on the works in the Madras Presidency, and, similarly,
if Officers from the south were sent from Madras to inspect and report upon the works in
Northern India. ¢

2. The Governments of Madras, the North Western Provinces, and the Punjab, were
called upon for reports on the above sugeestion. The Madras Government did not coneur
in the opinion that the success of Canals and other Irrigation works was due to other than
engineering questions, and saw  no :u}vantage in establishing the system of inspection and
cross-reporting suggested, being of opinion that the probable result would he criticisms and
discussions whieh would occupy much time, and lead to no practical good.

3. The Government of the North Western Provinces also did not expect that any
advantage would be ;;zlll}cd by deputing an Officer from those Provinces to report on the
Madras system of urigation, and suggested that the reason why there was so little inform.
ation as to the details of Madras rrigation, was the absence in that Presidency of an
Irrigation Department in which the statistics of Irrigation could be collected, arranged,

- . s
collated, and interpreted.

4. The Punjab Government, without offering any opinion as to the advantage, or
otherwise, of establishing the system of inspection and cross-report, states that not a single
Officer of sufficient experience is 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 he gained by the system of reporting indicated

i . . . . . . . v . »
and that it 1s especially dcsn'a.ble, 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
definite conclusions as to the causes which hayve conduced to make Irrigation works there 80
remunerative in many cases,

6. The want of an Officer of sufficient experience to undertake the necessary investi-
oation, might often be the main obstacle to the carrymg out of this object. An opportanity
o h 2 et . L3 ‘ - ] = : n ¥ :
however, now offers f91 : deputing an Oﬂwm), perhaps, above all others, qualified for such a
duty, in the return of Colonel R, Strachey, R. E., to India, which is expected in November

o - v & g . o . .
or December next, and the Governor General in Council ig of opinion that advantaee should
s 3 . . " = g

be taken of the opportunity to obtain reports 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.-

. 3 ) AR e A

ment, has, as a Member of the Ganges Canal Committee, recorded g valuable Memorandum
on the subject of the mcome derived from Irrigation works in Southern India, compared
with the return from similar works in the North Westorn Provinces. But this important
subject s_tlll requires ‘hu't-her lllVGStlg‘atIOll,.&lld‘ the (.}ovcmmr Gcm;ml m Couneil 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 instrue-
tions shall be 1ssued to Colonel Stmchey to report his arrival in India to the Government
of Madras; and the Government of India will request; the Governor in Council of Madras
to do this Government the favour to afford Colonel Strachey every facility for examinineo

{ ’ atiace s T e 1 " R .
and reporting upon d“)lllzl.t‘t(,lb connected with the Irrigation works, and system of managing
them, in the Madras Presidency,

No. 65, dated 25th O(:(;obcr, 1866.

[ No. 23 From—The Secretary of State Jor India,
To—The Government of India.

[ have received and considered in Council your Excellency’s Despatch dated Angust

11th (No. 126), 1866, on the subject of the deputation of an Officer to report on the Irrigy

3 - ey G A 4 . 1'% . . oW

tion system of the Madras Presidency, and I have also been in communication with Colope]
Strachey on the subject.

2. Colonel Strachey has suggested that the investigation should not be confined to

Madras, but that it would be useful to extend the enquiry to all the more important localitieg
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where irrigation is practised, with a view to submitting a general method for common adop-
tion, which should exhibit financial results, and relative economy of working and manage.-
ment, and at the same time be susceptible of application to local circumstances. i

3. T concur with Colonel Strachey in the opinion that a wider enquiry than that sye-
gested by your Excellency would be desirable, and have given that Officer the necessary
instruetions. He will leave England about the beginning of November, and land gzt
Bombay.

4. The different Local Governments should be informed of the intention to employ
Colonel Strachey on this service, with a view to their giving him the facilities he may
require, and it should be understood that his enquiries imply no intention of any interference
with the local administrative systems.

5. You will, of course, inform me of the limit you have placed to the duration of
Colonel Strachey’s employment on this service, and of the arrangements you have made with
respect to his pay and allowances while so cmployud.

Nos. 1036 C., dated 18th December 1866,
[No. 3.] RESOLUTION,—By the Government of India, P. W. Dept.

RESOLUTION.—The Governor General in Council observes that it was the intention of the
Government of India to depute Colonel Strachey to Madras alone, as it was thought specially
desirable to obtain a report on the Irrigation system of that Presidency in order to ‘U'Tchl" at
some definite conclusion as to the causes which have conduced to make Irrigation works thc‘r\n
so remunerative in many cases, and to ascertain Whether the principles on which the works
in Madras have been constructed are generally applicable to other localities. ;

2. Her Majesty’s Secretary of State for India is, however, of opinion that it would be
useful to extend the enquiry to all important localities where irrigation is practised, and has
directed Colonel Strachey to proceed, in the first instance, to Bombay.

A A el a2

ORDER.—Ordered, that a copy of the papers above read bg forwarded to the Govern-
ment of Bombay with a request that the Governor 1 Council of that PTUSidelle will do the
Government of India the favour to afford Colonel Strachey every facility for examinine and
reporting upon all matters connected with the Irrigation works, and system 5

| ] of managine
them, in that Presidency. .

No. 1006, dated 12th April, 1865.

[No. 4] PFrom—Coroner C. A. Org, R. E., Secy. to the Govt, of Madras, in the p. . Dept
Tu—rgr_’t:/‘flcuy to the Government of India, P. V. Dept. :

< T e St b R A e, e

In acknowledging the receipt of your lbtf“, d.xte('l the 17th September last, with
1 E R «
Reso utiont Y. ﬂ_le Government of India
which accompanied it, T a1y directed to stat
A M. b o 2! state
Y : _ that the Madras Government are fully alive to
the importance of accurately registering the results of the great Irrigation  works ; hi
S - of R Ll Presidency, and that g Return} ep e T
I V..tmen‘wnt of Remunerative Works. these results hag 1 ’ “]I Cnll,)ud\'ln(_f
That for 1863-64 was forwarded with letter No. 554, e { i £ oM "honn "“8’“'*“‘1}’ pre )“H'("‘
dated 27th February 1865, and forwarded to the Government of T l'l P
€ ndia.

* No. 822 C—4570.
T » 6568 C—3825.

+

2. TIam to explain that in giving the financial results of Irrigation works,
possible in this Presidency to enter into such detail as has been duueotiu tll ek
of the North Western Provinces The revenue system which prevails | "‘lc iffi

of separating the water-rates from the land rental, together with the o, ‘imd.t.h.e d‘”]L-'l'l“"y
quantity of water allowed for irrigation, render it impossible ¢4 0 e Mo
general financial result of the outlay upon each Irrigation work, [y t e thm‘l et e
1!11‘5' result is exhibited by crediting each work with the gross revenne 11L ey 177§ Bt
demw{g 1t with the entire cost of maintenance and repairs, ag \\jell ¢ %(.““'Cd {l'uxu ool
rate of 4 per cent. upon the original capital sunk. 45 with interest af the

r ; is not
Canal Reports

the ng

No. 885, dated 22nd March, 1867,

[No. 5.] #rom—Coroxgr C. A. Ore, R. E., Seqy.
P. W. Dept.,

T()—-Se(.?/'el(w'y to the Government of India, P, W. De

to the Gout. of ‘""W}'u_.\', s tha
: ‘ Pt.

In laying before the Government of India the Stateme
Presidency for the year 1865-66, I am (Iiil-(e.cted to st
means satisfied as to the trustworthy nature of all the‘ 5
culty of obtaining reliable information ‘ ‘
carrying out any irrigational work is g

nt of Ra . -4 b

» tlt he.u.nmemmve Works in thig
Now nat tlus‘Gwm‘mncnt are by no
Sitoslie inoteassiips rlzvumbodmd therein. The dig;_
: ) P ey Veénue whs " o .
reat, and this difficulty ;. ue which has resulteq froso

Considerably increaseq when
7

SRS

as is in several instances the case in this Presidency, the works are mainly of old Native con-
struction, their original cost being nu.kn(')wu. and the sums eut‘.er(:-(l in the returns under the
head of “Capital Outlay” representing the expense either of repairs necessary to restore the
works to an efficient state, or of improvements and extensions execqte:l of late years. The
remarks of some of the Superintending Engineers, printed as Appendices to the Statement of
Remunerative Works, will illustrate the difficulty which has been experienced in drawing up
these returns. ;

9. Tn conclusion, I am directed to state that, as Colonel Strachey who has been deputed
by the Government of India to inspect and report upon the irrigation works in the Presidency,
may very shortly be expected here, this Government cnmsnle'r‘ it ;ulvxs::l»le to defer for the
prc;reut any fu.rthc.r _rm*n:yrks upon the subject, .:u]d to submit to the Government of Iudlq
in the shape 1 which it has hitherto been laid before them, the Annual Statement of
Remunerative Works.

No. 1230 C, dated 18th December, 1865.
[No. 6.] RESOLUTION,—By the Government of India, P. W. Dept.

OBSERVATIONS.— With the earlier of the two le.tters above read, ‘tl‘.e Government of
Madras submits a Statement of P?mmmemtive'\'\"orks in that Presidency for the year 1863-64,
and in the latter letter it '1s‘expla1ned that, owing to the revenue system which prevails in the
Madras Presidency, the difficulty of separating the water-rates from the land rental, and the
non-restriction of the quantity of water allowed for irrigation, it is impossible to do more
than show the general financial result of the outlay upon each irrigation work-, and that this
result is exhibited by C{'Ctlltll]}_;‘ e(‘%ch \_vork with the gross revenue derlve_d from it, and by
debiting it with the entire cost of maintenance and repairs, as well as with interest at the
rate of 4 per cent. upon the original capital sunk.

9. By adding up the items in the. statement, it appears t],'ft 15}10 totn'l f)uElny up to
30th April 1863 on the 22 works embraced in it, was Rs. 86,87,462, or £868,746. This

it may be remarked is a small sum for the entire outlay on such works in the Madras
Presidency-
3. The entire net result was as follows up to 30th April 1863 :—
3. £
Net profit on 16 of the works .. 3,13,28,492 or 3,132,849
Loss on 6 of the works 2,81,315 or 98,131
Result on the whole net prefit ... 3,10,47,177 or 8,104,718

being 3
4. During the year 1863-64, the whole outlay of capital was only Rs. 6,56,691, or

£65,669, while the amount of net income for the year was—

P eJy

57 .1 per cent. on the entire outlay.
3

Rs. £
Net profit on 16 works 28,84,249 or 288,425
Loss on 6 works vie es 81,211 or 8,121
Net profit on the whole 28,03,038 or 280,304

" P vl . ' aatl agg ‘ 9291 . 7
being on the whole outlay previous to the yearin question no less than 32} per cent. for

year.
e "3_ The great Terigation works in Madras !mve unquestionably been very profitable, but
the very large profits noted above, makes it desirable that an endeavour should be made to
obtain such a clear account f‘»t the profits of each work as will 111@1\'0 intelligible the causes of
the results set forth. This would enable the Government to judge whether a like result, is
probable from future outlay of the same kind.

6. It is believed that some of the works in question are not entirely original works
initiated by the British Government, bnt p:_u‘@ml restorations of ancient native projects,
which, owing to much of the old work remaining uninjured, or little impaired, could be
ht into use with little really new coustructgon. The outlay for restoring them was
C()xll})lu'ﬂtiwly small, and .thu profits accordingly ln;?rh,. 'L'»ut. as the expendituie in tl’l‘c _case
of these ard other works is set tlu\Yn as out,l_:ly on ‘‘ original wn}‘ks :mfl re-consgruction,” it is
likely to mislead, unless the fact of their being merely restorations of former works, of which
much or certain portions of the ancient work remained, clearly noticed in the leturns,
That is to say, instead of making use of the expression “original works and re-constructions,
i such . cases they should be set dqwu simpl_y as “ restorations and unprovements,” or as the
case may be: using the terms specially applicable, and not employing a general phrase for

all cases.

broug
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7. For instance, the works on the Lower Coleroon in South Arcot, and on the [
Coleroon in Tanjore, are, t0 & considerable extent, ancient works,* and of these the ex 2
diture and income are given below i— pendi-

e ——— B S o B i

TOTAL NET RE- |y
CAPITAL OUTLAY. | CEIPTS TO 30TH ET RECEIPTS ¥op
APRIL 1865. 1863-64.

Rs. Rs.
South Arcot : : b o 1,29,050 64,46,771

Tanjore 2,39,865 1,16,81,809

Total 3,68,915 1,81,28,580 9.26,548

Let these sums be taken from the entire
aggregate of the return before given ... 86,87,462 3,10,47,177 98.03.038

And the result is 1,29,18,597 18,76.490
3 " .

155%

Here the result of all these works excluding these two is still a very large mﬁt,b t
longer 80 astonishing as when the fact of these two sets of works being in ‘50130 ge« , bu 111\0
of restoration is not taken into account. o ZTCOIWOERS

8. Again, if the Godavery works are similiarly struck out, ar -
a1 ‘ , and separs
the result will be as follows :— d separately considered,

Rs. Rs.

Brought forward ... us ! 83,18,547 1,29,18,597 18,76,490
Kbk o 0,4

Godavery ... . 36,67,742 | 97,88,636 14,06,518

Balance i 46,50,805 31,29.961 469,079

Per cent. on first Column 69.9_

,_,’,’,—’—“———’,..,.m_:‘.__ e —— e ————

9. Thus, if the ancient works which have been restored, and the éb(iav& . psr
omitted, the average of the apnual profit on the remaining works is reduced to‘ {0 works are
after payment of 4 per cent. interest, or really to 14 per cent. per cent,

10. It seems, then, that the key to understanding the profits of the Yk
works would be to obtain a clear analysis of the profits of ¥:;he Godat\}gl;;y h&}iﬁ:‘! IXllgatlon
there is on record by way of analysis is, that the mode of reckoning the profit %ot kl that
average annual land revenue of the Districts for the five years batare  the Worli:s‘ ! ake the
use, and to deduct that from the present annual land revenue, the difference bei;]rr f;nf o
the profit on the works. In this manner it is gaid the works gain whatever thereD _‘a N as
way of increased production irrespective of the effects of irrigation, while they lose 18 10 the
other items of revenue not included in the lamd revenue which may perfla : S:y . b('i credit for
works. i Foo/ it e 10 the
11. Thus for the Godavery we have—
Rs,
Giross proceeds of all sorts for 1863-64% A A e 179815
Maintenance and repairs 9 ]’G;‘);});g
2 )

Net profit, not deducting interest ; . 15,5327

But to be satisfied about this, it_is necessary to know how the sum of Rs. 17,23
calculated. Is it all difference 10 land revenue, OT aré there other items of ;éceipit; 211-50 18
§ directly

1 et
# That is to say new anicuts were constructed across the rivers, and certain new channels cons :
to utilize more completely the existing net work of channels. nstructed by which

(5)

obtained from the use of the Canals? Of the difference of land revenue, is it difference of
gross or net revenue ; gmd if the 1latter, _whfmt charges does 1t }Jear ? Is a share of the entire
cost of the Civil establishment of the districts deducted, or if not, why should it not be ?

12. Then, again, what are the charges included in the Rs. 1,69,923 2 Does this sum
contain, 1n addition to the entire charges for repairs, the whole of the Engineer and Conser-
vancy Establishment of the works, with all establishments for collecting any petty revenue,

land revenue? Does it include a fair share of the cost of the superior

exclusive of the ; i T ;
establishments for controlling the Officers 111 direct charge of the works, and for the elabora-

tion of the accounts ?

13, Further, in order to test the amount of increase of land revenue that is due to the
works of irrigation, it is necessary t}mt there should be a comparison instituted between
the growth of the revenue of the districts affected by the Godavery Works, and that in dis-
tricts a8 nearly as p_ossxble similarly circumstanced in which no sych works have been estab-
Jished, such as_ Vizagapatam immediately north of the Godavery District, and Nellore south
of the Kistna District.

14, Again, it would be desirable to know whether the average revenue before the irriga-
tion began was moral or not, and whether the revenue within any moderate interior period
has been sensibly larger than the average taken as the standard of comparison in the Return.
Next what was the actual area of wet and dry cultivation on which revenue was paid, and
what the rates before the canal period, and what the corresponding figures for the last few
ears? 1t will probably be found that a very large proportion of the profits arises from an
actual increase of total area under cultivation.

15, Itismo Jdoubt the case that much, if 1ot all, the ‘information mentioned as neces-
gary 1s on rocord somewhere ; but the objeet 18 to obtain it, in a succinct form with the returns,
and put in a shape to bring out the reasons from the results which th_e returns give. If this
be once done the succeeding years return need not repeat the whole information, but only so
much as 18 necessary to produce a connected series of reports following out the history of the
works. j
16. . Leaving the Godavery, which may be regarded as the key and type for general
enquiries to elucidate the whole subject, and turning to the remaining works, it is to be
noticed that, though the average 1s a moderate profit of 14 per cent. pefore any payment of
interest 18 deducted, the individual works differ very largely in their results. One realizes 118

or cent. per annum of proﬁ_t, while others result in absolute loss. It would be very desirable
to place on record in connexion with these reports the causes why one work is successful, and
another & failure ; and why one is astonishingly profitable, while others are only moderately
go. Also something should be told of the measures of administration in Progress, or in con-
templation, and of the ultimate prospects of the works.

17. In fact of each of these 22 works there should be a succinct history shewing the
gtages it has gone through, zu}d its present §tate and prospects, wit}l the opinion of the Mad-
128 Government on the merits, or otherwise, of the administration. There doubtless 1s 2
gystem and sc1encs of management for Trrigation Works in Madras with special applications
to each case. But it will be much more satisfactory if, while the working of this in each
case is watched, as doubtless 16 is by the Madras anthorities, there is also placed on record a
detailed annual review of the proceedings during each year, and their results.

- —

No. 48, dated 31st August, 1866.

[ No. 7.1 From—The Secretary of State Jor India,
To—The Government of India.

1 have examined with interest the « Statement of Remunerative Works in the Madras
Presid ency,” which was transmitted with yout Excellency’s Despatch of 18th December
last. The document contains much valuable mfprmation, though the shape 1n which that
iuformation 18 submitted, is perhaps susceptible of improvement.

9. The works treated of are, with one exception, works of irrigation, and the return
proposes t0 exhibit under separate headings, with respect to each individually the “outlay
on construction,’ the annual “charges,” and gross and net income; but an entry is made
ander the first heading, which should apparently have no place there, and the introduction
of which occasions an error in the total. From original outlay on construction is deducted
pnual one per cent. for deterioration. for wear and tear, and only the difference is
represcuted as the ‘“balance of capital” invested in the work. | B_ut'wh'ether by this balance
;s meant the actual cost, or the present value of any work, 1t 18 likely to be equally
misleading: An annual one per cent. will, after sufficient lapse of fime, become by accumula-
tion equal in amount to the original pyinmpal, so that, at the end of a hundred years from
the date of its construction, every work would appear to have neither cost anything, nor
as being any longer w_ort.h anything.

3. It would evidently be a pre{‘erable plan to enter ander “outlay on construction,” the
whole amount 0 expended without deduction, to enter under ¢ charges” nothing but cost

an &
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qf maintenance and repairs (inclusive of course of cost of conse
lishments with interest), and under income to deduct nothing fr servancy and other estab-
of maintenance and repairs similarly inclusive), leaving the al‘enom gross proceeds, but cost
returns. R nainder to appear as net
st If the statement had been framed in this manner, it would }
m‘stead of Rs. 86,87,462, as the total outlay on the works includi 1]“:"9’ .ShOwn Rs. 93,43,163
of these amounts 1s, qnaloubtedl){, very small in COﬂll)aI'isén ;‘;.tﬁn it. Even the larger
returns from the.expenditure ; but it is important to point out o the aggregate financial
among the 3\*01‘1{5 in question are some which are “not elltircl" as you have dome, that
the Br}h%h (;'m'el:mnent,” but only restorations or improvemer y original works initiated by
The distinction is a most material one, more especiall _1‘ ll'u}ts of ancient native works.
profits realized. Thus the whole outlay on the jrrigation \)\r,onkl,tb bearing on the percentage of
n South Arcot and Tanjore, 1s set down at no Ewre thar SROD th_e Coleroon and Cauvery.
is really the cost of mno smore than new Anicuts, andnn . 3,68,915, which, however.
prevmusly existing and extensive net work of canals and nwte v canals designed to utilize a
is, that the income derived from the Cauvery and Cole‘.,ma'l rivers. The consequence
on only Rs. 3,68,915, appears to amount to betweenls G B represented as
upon that sum, but the percentage would, of course, be Meend Mg hundred per cent.
calculated upon the cost of construction m;d restora{iou i}e_xy phdsh sn}aller o had- been
former instead of on that of restoration only. sk 16 Wgre posnE 10 sacortain the
5. The abundant remunerativeness :
us to overlook the ‘um'emuncrativeness 0; Sot(‘t)lfer:.o né?)moef 0; lﬁleMa}?mS i St Pl uce
but some have hitherto been comparative failures, and in f:: ave been brilliant successes,
which the returns are calculated, renders comparison between th B e poculi N
and those of any other part of India impracticable. In Mag }Trlga.t}on works O.f,Made
separating the water-rates from the land rental, the practice :33{1101‘\71"5“’ to the dlﬁlculty of
crediting an 1rmgation work with the whole difference between thetanseem tf(‘) brbas
revenue at present yielded by the land under the influence of the won.)llmt 01 Goyernmens
yielded previously to the construction of the work. Elsewhere a,glfz).a'n(. g BIRoUNRE
1.\’urth-We5t Provinces, an irrigation work 1s credited, simply with the: l\?%tance e
for the fields irrigated by it, and which, therefore, does not show the real eft ec? 'cfl"mte paid
Evidently no useful purpose can be served by comparing the conx\jined le U{ s
‘n the one case with simple water sevenue in the other. In orlai“tl'(’ and water
: ) ‘or.k so differently circumstanced, a nu(t,u %lr.ly to judge
might be to ascertain the acreage irrigated by each, the amount o o unsuitable plan
if charged with the same water- rate, and the pro Moo which each
amounts would bear to the outlay on their respective works. It mi(}l L’{Domon_ which those
a comparison on this principle between individual canals in the Pt i be:useful toiimstitute
and those in the M adras Provinces. unjab and North-West,
G. Another subject for enquiry, nofb less interesting than that of
of irrigation works in the Madras and in the other Presidenociog P '? of the relative success
observable among the Madras works themselves. The ldmé ilSﬁF 16 very various success
different works has been alluded to above, and has also bogn ilerence 1n T
One work is representcd as yielding 118 per cent. of annual ,n.l,]%tlvc’ed b.}" your Government.
actual loss. “ It would,” as you say, “be very desirable tol'llu ts, while others result in
one work is successful, and another a failure, and Why one is Tive.(’n. record the causes why
others are only moderately 0 The purport in short, of S ;0‘("1.”:1.”1]%1)’ profitable, while
out the desirableness of ascertaining first the exact measure of s mi"?“’g remarks, is to point
works in Madras, and, secondly, the canses to which that succﬁcc-ebs achieved by irrigation
it would be much easier than at present to estimate rightl -'SS 7 d“e; If this were done
to the Madras system of construction, and to detel‘micne }i’nd«n}lz spegml merits bClUu(rinc:
circumstances that system 18 applicuble. To use your own wo ‘f‘l"lat situations and in \311;;.:(
then be enabled, when a certain outlay has been productive I‘Lfs’ your Government would
whether like results would be probable from outlay of the Of certaln results, “ to judge
of the required information might be afforded by annual Statmme kmt:i elsewhere.” ‘Mu?h
in Madras, somewhat different in form, and drawn “pon‘ 7 e‘lneﬂts of remunerative Worl;s
from those of the statement under review. Several useful ﬂg : ,Po,me“’l.lat different principle
T observe, been suggested by you to the Government of M(ud‘i;‘:tlzusl i both respects ]“f\.e’
above might also perhaps be adopted with advantage. » and some of those indicated

profit up

revenue
of the relative remunerativeness of W

acreage would yield

Dated 31st January, 1867,

[No. 8.1 Memo. by COLONEL R. Srracuey, R. B, Inspector General of 1
the eatension of Irrigation in Sindh, rak of Irrigation, on

The rain-fall in Sindh is s0 snmlL that cultivation may be sa;
in some form. The ordinary me; said to be almost impossible
¢

without the aid of irrigation 2

purpose is to draw canals from the Indus.  But it has been :ns of obtaining water for this

to 1‘1m‘mtaiu a supply of water in their canals, excepting durin(;)e"\.,ond the power of the peo )]L\

which corresponds to the rainy months of -other parts gfthe season of the innnclatiI :

khureef season. It follows that, asa rule, the cultivation of S%x?((i]}]a" and to the ug“‘fult.:ﬁi
MEa < &

1 is limited to a khureef

i o

R O

Jess than one-tenth of the whole. Further,

‘ed in the country, supplying
The more valuable cereal grains and oil seeds are
causes that have been mentioned, the quantity
ancos is not likely to be increased to any

or cold season €rop; is

and the rubbee,
a great measure CONSUN

khureef crops is 1n
lation and their cattle.
ee Crops, and from the
g circumst

crop
the produce of the
the food of the popu
the produce of the rubl fro
of these 18 very small, and under existix
sensible extent.

The cultivation dep .
that which ca be carried on \\'1‘t,11 water
Sindh termed Moke, and equivalent to 10T @ :
whicl ires the water t'o b::_ artificially raised to lan
water- of the canals, 1 Sindh called Churlee, ant

The moke cultivation 1s far less certain and less valuable than might at first sight appear
‘Kely consequent on the almost entire absence of comr‘ol over the level of the water in the
Likelys ®ry os level simply depends on the rise and fall of the river, and excepting 1n some
s .S)'ecia\ly favourable cases, the risk of the cultivators in moke cultivation isvery consider-
iﬁ:{;laud the relative value as cmnpzured to churkee, grmbly reduced.

The churkee cultivation 1s 8o called from being dependent on the use of the ¢ churka,” or
Persian wheel, by which tl'le water is lifted to the necessary level. It 1s pru\;){.ﬂ)l.e that con-
iderably miore than one-half of .the whole cultivated area 18 (-hm'ku(z land 5 and .1t‘_1s not hkv?y
.t]mt the average height to which t..he wat'el' has to be l‘zns'cgl 18 luss’ L.h:m 5or6 feet. Tt will
be obvious that @ very great t?XlJm,flld‘ltlll‘e of labour is requisite to lift water in this manner.
Major Lambert; the Qollcvtor of Kurrachee, has.gnt tﬁgutlllel' a great uu'ml‘)er of estimates of
b ook this operation, :;md he reckons .thz\,t it amounts, on the average of §11c whole
Province, 0 about Rs. 15 an acre. 1t 18 wgmlcrtul how the couut}:y can an)purt. such a
R agriculture. The charge on the Sindhee peasant, over half of the Province, to
bmdu}i'?n i th:; position in which nature places the ug_;ru:ulmml community of most countries

\yl?t(ifout‘ any cost, by means of the regular rain-fall, is not less than is paid in England as the
whole amount of rent.

Butb besides these
Jer in which the irr
stability in the .hcad..% 0
due t0 jrregularities of inc
jands from the br_each'.ng of em
by reason of the escape of W

vided into two great classes —First,
the surface of the land, in
Tor of the North-West Provinces ; and second, that
ds, the surface of which is above the

1 in the North-West Ddl.

endent on the canals may be di
naturally flowing over

1uve1

difficulties, others of hardly less importance arise from the rude
igation channels have been formed 1n the first 1nstance. _Want of
f the main canals; obstruction of the channels by the deposit of silt,
lination, or other CAUSES; injuries to water-courses and adjacent

banked channels, ill-designed or constructed ; submergence of
ater from canals, the supply in which has been in excess
: rements for irrigation ; injuries of various descriptions, arising from the Indus
to the water-courses and the irrigated lands : these are some of the more

hich the present system of irrigation is liable.

osent time, there has been hardly any app
¢ of this state of things, and the existing
.rseers of the annual canal clearances, under the direction of the Revenue
Some improvements, not without value, have been made from time to time
of canals which existed when Sindh first became & British Province, and
00T Collectorate, the supply of water has been sensibly inereased wit.h'a COTres-
ase of cultivation and revenue. But, as a whole, the condition of the

lmost stationary ; and that this should be the

must be regarded as a _and b
by the adverse combination of circumstances which
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of the requ
floods breakix
importzmt def
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than superior Ove
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have been M

The irrogulnrity of folle flow of the Cﬂnﬂ!%."m‘.{ thep‘ rude char ) . 0

<o of the water in Moke lands. The limitation of the quantity of water supplied

by the canals, combined with the absence of rain, prAuvcnts the lzmds‘ recovering lt.?‘clf after

Y | induces a practice of long fallows of two or three years; this 15'»51&15 to very

dom properly cleared of weeds and jungle. The

restricts greatly the extent of land which

ing, anc =
husbandry, the ground being sel

acter, often leads to a

slovenly s | ;
heavy jabour attendant on the raising of the water, I
X o oy o - e - it 12 :
jer MOTe avourable conditions, be mll(;)d by the existing population. lht,'.lvlllnﬁ,\t com-
climate and the greater part of the soil is believed

might, un
(=] 2 3 3 o £ )
plete absence of arubbee crop, although the

to be as favorable for its production in Sindh
cultivator of what, under a happier arrange’
greab comparative wealth and absolute

as in the North-West Provinces, deprives the
1ent of water-supply, should be to him a source
prosperity. The poverty and the stationary
al position of the population, and the small amount of exportable produce which comes

narkets prevent the expansion of trade, opposes the growth of Kurrachee, the port
and starves the 1s from the :\.gricultuml districts to this Port.

of gr
mater
nto the 1
of cx'p()l‘t.

The ob

o inte

Railway which leaC
all these evils is t0 be found in the substitution of perennial, for
the existing rmittent, irrigation canals, and of water delivered ab the level of -the surface,
instead O at & level which requires that 1t ﬁhould‘be lifted by ammzﬂ power. If water could
thus be given to the whole Pl-ovmce (ex'chu{mg, of course, ﬂu'rs'c D:n‘ts “'.‘”‘,'h,”"e .s:mdy dug.:”,
and naturally able of culture), 1t would be but little, if at 'f»ll, inferior in productive
cap‘&City to the and making anowanc‘e for nl.l_i‘hc b;.m-@lu regions,
gindh would ye inces of the British territories.

vious remedy for

incapable ¢
best districts of India;
¢ remain one of the most important Prov
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And there is much reason to hope that such a remedy may be pmctically possible of

:;ppllcagon in the chief part of the culturable country. It will, of course, require very care-
ful consideration before the needful works for carrying out such a change of system in the
irrigation of the Province are put in hand; and at the present moment the only essential

th,lr,l,g is to tfmrnvel at a cgncluslon whether the o\nj'ects to be gained by success, and the
prospect of such success are of that nature which should induce the Government to take

the necessary steps to order further 1nvestigation, and to determine that the requisite works
should be carried out if these investigations are satisfactory.

_ It may bq assumed_ that there 1S no further need for discussing the character of the
objects to be gained ; their paramount importance 18 self-evident o

1‘crhtAS' to 1‘511'1131 prospects of success 1n accompli::hing the ends in view, there are two P‘Aimipal
ﬁ‘?n(s 1_1\1 W I1(:1 the m%tter must be .col?s‘lder.ed; first, the Engineering; and second, the
--tridﬁcm e - ‘cannot‘ e properly said in t‘hls. case that such works as are suggested aré
strictly n?essaty to protect the country from famine. There is already guﬁicien{_zquuﬂl‘l
fop 4 at 1 i ] : 164
?;;a.‘u;lst this ggtren\m evil. What is sought is to Improve the position of the po )ul:ui(;n by
cted 11y mcxgasmg the facilities for agriculture, The obligation on the State to (]1' 1tl is, unless
at all events there be mo attendant increase of charge put he s ~ges
perhaps, be hardly pressed with justice to the interest of thp 4 et R Cm}i
_ oo, v Stice t _the community as a whole; anc
ﬁ,. may fairly be accepted as a criterion by which to guide our action tly' t‘ I 'Vh()h'“l 7 d 1
istinetly profitable to the State. This point, therefore, will baciesy s i aperin
) , Will call for careful examination.

On the engineering questi

On gineering question much need not be said 1 :
weie evidence, the : ¥ veyond what will suffi  immmid
{rirtuﬂll 211110‘3{”3} “.fhff scheme as a whole is PmCUC&ble.) The Indus 1~Su»ﬁ?lc'e’ ~ 'llnulz'(.[f
& w(iuyq,glmit oflmtllle q_ua.ntflty of water, and the levels of the country ,Lf illl{p 1est \;) at llb
iy ‘provi(led B aﬁ ef%yt or{lr_lalt»lon of canals havinz the needfql ;etlll% P tle\\ DN?WT:]S[;C "
e Sl irivol}:'s?ro s1 which appear quite suitable for perm‘mentq 1‘51 es. & ature 1;xs1
Rohree and the op ftm? the coustruction of very difficult or e\x e 11:‘16;111!3
all tl e Pposie bank of the Indus at Sukkur, Sehwun f".mn&we works, uCh 4
ieae places solid rock formations oceur on the river’ bank Kotreo, and Jurruck-
;’{3;3; %1;% P*i;ll‘éd,t l1emz\.1_ned constant at these localities. Abovc?gui(i“d et

here is WAL k occurs

kot Lhiess is is no reason to doubt that & permanent ¢ ir no rock oceurs it £78
ere there is no rock, though at what cost, and with wh canal head could be kept OPeT}
(.iepe‘r.nd on circumstances now unknown. On the whol 15
in Sindh are singularly great. S

The question has long been discussed
i 4 ssed, whether the layo : : P
i AL A ek L A e
desirable to- state briefly my rea regard. such fears as quite chi o R i
existing large inundation g’tmisons fO.l' Wine s First, it is ani?lrlcal’ e e
Next, where silt is deposite(i i‘t, e ke PRy witho tdd? th'at il ? ﬂ}e
e com’e & z(r)m;;r) lir;liisgﬁl?egrlly 1be‘attrilmlted Eo tl?ininlxbul;t\cl)l;eriigflét
> - % 1) = ) ~.(' §) qae e O,
these deposits most frequently occur either ne ey el Ty the existing caneds,

of these cases, the Lo ar the mouth o : s
S es, the deposit is commonly the result of the Pl:)?iighe et}_(trel'l]lty. Tn the first
At action of the river on its

bank near the canal mouth. Th
: : e water under these ci
charged with earthy and s s i ese circumst
S b x droguad yh | andy maatter as it enters the canal, a (fmnces becomes abnormally
of this is dropped § ortly afterwards. When the canal mo. nd. 88 & matier of course. much
river action, and the general slope of their beds is 81};“1 _mouths are free from ,Oull 53 }m'lc :
obstruction of the lower extremity of the canals i's tll cient, they remain uno\rt%uc 1 dem.:-a;c
in many cases almost total stoppage of the 2% A ie immediate result, of deg ructed. e
in properly designed channels. On th 1Gum ut of water. These defects cient fall, and
e LE e 1oz river ; o e whole, the depOsit; o ects ‘could not exist
result of irregular river action, or of irregular velocit S1b ot silt, wherever it occurs, is th
improved system would be to arrest the riv G Y Wwithin the canals. Ty curs, 18 the
and to preserve the velocity of the water el:t f‘c 1on on its banks at the .m ﬂ}elk result of the
hich should prevent the silt i ater within the channels at g sy outh of the canal,
which should prevent the silt in suspension being deposi at a suitable uniform rat
fields, or the very smallest of the water-cour & Tt posited until it is carried HIE XN
¢ 14 be. maintained in th rses. 1€ Increased hej led out into the
L o o o datcibatitiete) n the canals, would materially s Bieut at which the whtes-
velocity In the (.llht['.l )utlfr_lg channels ; and the same result ‘V};ui ?lit 1n obtaining an improved
tion of the supply into iewer a,nd' larger canals which would fLI e caused by the concentra-
of the far. too numerous cuts which have been formed in g g ollow the suppression of some
no authority to exercise a proper coutrol over the economi tate of society where there was
is th belief that silt held 1 economical distributi 1
is the common DS i in suspension is an absolut ution of the water, It
if it can be distributed with the water over the surface of thl eladmntage to the cultivator
should take place in the minor channels, in which the Veloc'i' and. If any deposit of silt
the levels less under engineerng control, it can be remove dl tes are likely to be least, an
convenience, and with the least amount of labour. without sensible practical in-
I may here convenigntly refer to a point which seems to call f, . e
the formation of any project for improved irrigation works i ‘S' or special consideration n
introduced into a country for the first time, the arrangement o fnl indh,  Where irrigation is
may be controlled by the Engineers almost. as completely ag {} the minor distributing channels
canal. But in Sindh, where all cgltwa?mn at present depem;““? of_tl@e cl}lef tfzedl[lg lines of
obligatory to make use of t_he existing minor channels, if not e; 1011 Trrigation, it seems almost
utmost extent that is possible. The necessity for this will be clusively, at least to the very
apparent when 1t 1s remembered

gf‘ﬁm}l:u} financial results, must
e facilities for canal construction

=
R R

S S

G

- of property in land is, 80 to speak, built up upon the net-work of water-cour-
that tlﬁgcvlvhzlfpfglb; 1tche ‘;.'egt eZsential for all cullt),iva,tion. The inhabited and cultivated lands
?gflng lth; lines of canal. Where the revenue settlement has been con}pleted, it has been
based the supply of water by the existing channels. 'ljo do otherwise than continue to

ase onh water by these channels would not only call for a very great additional amount
supply tfer tl;e excavation of the new water-courses, ut would tend most seriously to disturb
of labour :Z of land and everything connected with the agriculture of the country. The aim
the tenélr;iueers therefore, should be to introduce water as early as ppssible, and with the
of the [}ﬁole disturbance of the existing pet-work of channels, on the improved system. It
leastdp‘i)sg their business, at a later period, to weed out by degrees all the really objectionable
woul g of the distributing channels first forced upon them. It will, of course, be possible
featurf; some cases, important modifications in supply channels may be unavoidable from the
’ bt so far as I am able to judge, these should be exceptions to the general rule as before
ﬁrst,d It is my belief that the adoption of this system will in all respects be the most

st whether regard be had to the interests of the cultivator ; of the State as superior

'I‘a«ble: 5 .

;iej(li s of the Exchequer in the matter of first cost and eveui_:ual speedy return ; of the

ﬁnai neers in obtaining & proper practical knowledge of the requirements of the country for
(=]

‘4o rrigation, and a gradual but complete power of _cont}'ol over the supply of the water 1
the most thrifty manner. It is necessary to bear in mind clearly that from the very popql-
tions of the problem, out Engineers will come t0 the task imposed on them without a detail-
ed practical knowledge of the exact req\}iremen'bs of the country 1n respect t;) water, and that
their position, in the face of a population which has pr:_xcused irrigation from time imme-
morial, is: VeTy different from what 1t might have been in a country 1nto which canals were

to be ‘ntroduced for the first time.

The condition which for these reasons I regard as obligatory, of working the new system

¢ irrigation through the existing distributing channels, it is almost needless to say cannot
bahin %‘ductive of anything but saving of expense, time and labor; and under such an
]1 oment, the full benefit of the improved system will be ok_)ta,med by the people and the
gy g o far shorter time than could be reasonably expected in a country new to irrigation,
e uiri ided with distributing channels. One of the chief causes of the
gl +7 s of irrigation from the Ganges Canal is understood to have been the want of

0QTess 0
glow Progress .
distributing channels.
s it is impossible to offer an opinion of any value as to the probable cost of

such as have been spoken of, .without first obtaining detailed designs and estimates.
recise knowledge of the exact cost, some useful light may be thrown on

the fimancial part of the discussion by considering the probable return from an improved

gystem of irrigation, and calculating the amount of capital which 1t would cover.

The total area of land under crops watered by the canals maintained by the Govern-
¢ in Sindh, is at present about 1,200,000 acres. The average combined charge for land

g 5 1 water 18 about Rs. 2-4 per acre. 1t will certainly be a very moderate estimate

ne and 3

¥?v§2 1:3ckon that, under a system of high level water-supply, permanently kept up, and com-
¥ bely i control, and additional charge of Re.l per acre might be made on land
P tually cropped ander irrigation, raising the total charge to Rs. 3-4 per acre. In the North

Western Provinces 1 believe that the average charge would be as much as Rs. ;L{-S, alnd in
Madras it would be never less than Rs. 5, and often more. Next, it may be reckoned that
¢ the khureef crop in Sindh, a constant flow of water of one cubic foot per second will
S about 50 acres of Jand. This is considerably Jess than the corresponding area in Madras
r North(-West, but allowance must be made.for _t,he ‘lgrger quantity of water requ_lred in
ntry without rain. From actual observation 10 Sindh on one of the canals in the
v e bllectorate, one cubic foot has been found to water 68 acres. On other canals a

H del‘flbfld C
mich gmaller result was found. .
If we then assume that, out of the existing area, one million acres could be brought
tom at 50 acres per foot; this would require a total water-supply for

improved sys A ) )
:ﬁf:ﬁ;{g IPr(I))vince Ofygoyooo cubic feet per second, which may be considered as equivalent

to three canals, each as large as the Ganges Canal.. SR ) g

It will be remembered that the existing cultivation 18 excluswel\%y khureef. With the
e supply of water, rubbee crop may be reckoned upon. INOW t‘he coilsumptxon of
Sater for rubbee irrigation is much less than for khureef, and making areasonable allowance
as before for the want of rain in Sindh, one cubic foot of rubbee supply may be reckoned to

:vate 100 acres. Thevefore the new rubbee €rop will amount to two million acres.
joate the old acreage, and Rs. 3.4 on the

minor
Of cour

works
But without any P

wate

i The increase revenue will then be 1 Re. per acreon
 gereage, that is—
new a i
1-milion O 3 Sy T < 10 OO
Wy 65)00;000

Rs. 3-4
Total ... 75,00,000

e

2 ” » »
.

dhowing @ total increase of revenue of 75 lakhs gross, or £750,000 yearly.
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: i : . o . 1 will be immediately available for
At the rates for land and water combined in force in the North Western Provinces, the o )w Zter, t;N ‘tf:;eﬁf,%:rvfgplx%i: n:lorﬁx;t Okallzb();;g;d\lralue of this labourymay be taken
total gross 1ncrease wold. be apprommately - e:gtch 12%{;‘?5 per acre on 500,000 acres, OT Rs. 75,00,000. The saving of such an amount
s ; ?}ou whether it i8 sufficient to meet the full demand for so large an increase of culti-

1 million acres, at Rs. 2-4 ... . 22,50,000 . tfa oyt Las been reckoned upou or not, must have a very great 1nfluence on the progress

2 » » B . . 90,00,000 :l)? ;?;’ al;l.o;riuce; and even if there be some exaggeration in the cost of this labour, it is

& i1 o almost certain that the real relief will be so great asto give an entirely different character

o Total ... 1,12,50,000 to the agriculture of Sindh.

: = A s o visit to Sindh has been limited to a short period, and my means of

o e i i it et b . . r miﬁ}rth;::ﬁ&i r:ginions on matters of detail bave, therefore, been rp;.stricted, it ms-:\y be use-

1t will next be necessary to estimate the probable charges against this increase. For the ﬁoll] &k 1 indicate generally the direction 1t which it has appeargd to me that su<1:li1 (111_1ves_u-

canal maintenance and establishments, 12 annas per acre irrigated is not likely to be exceeded, ations chould be cqmed out. : In (}?m_g thls;whot\\]ever,f it tll? ﬁtt1ngdt}?zyﬁ:. i i}fx‘otu} ; C])S&‘:ZYZ

judging by the results of the North Western canals ; and even as small a charge as 8 annas Zny intention of doing Ymore t {ﬂll offering SS"‘].BS-XO:S~ or the COESlt, era md . 't‘ Jipo }:

an acre is likely to suffice, This charge, at the 12 annas rate, would amount on three million who may be charged with such a duty, and placing 1m 2 somewhat more dennité ig e

acres to 22} lakhs yearly. Against this has to be set off the present charge for the same character of the operations which I regard as so desirable.

purposes, which may be taken at 3} lakhs, leaving 2 net increase of charge of 19 lakhs, To A project Was prepared some years ago by Licutenant-Colonel Fife, R. E., for a perennial

this must be added, however, a sum to cover the additional charges connected with the A vpd chmal to be drawn from the Indus at Rohree, For reasous which need not be

realization of the increased land revenue. Taking the approximate rate of charge on this bugh ‘el i " Lo action has yes been taken on this scheme, though it was strongly supported

account as 10 per cent. on the revenue realized, the addition would be 74 lakhs, or 11} lakhs referll ec 9{ 1t Governor of Bombay, who at that time was Commissioner in Sindh, much on
according to the total rate realized from the land. Under the first hypothesis of a total St by the presje o have been A ed in the earlier part °¢ this Memorandum. This
mum charge of Rs. 3-4 per acre, the net increase of revenue would be 48} lakhs, and at the the grou};lt Sever provided for a small supply of water only, 1,400 cubic fact per second, and
maximum rate of Rs. 4-8 per acre, it would be 86 lakhs. The former amount would be project, o(ivd to be worked altowether apatt from, and in addition to, the existing system
equivalent to 5 per cent. on about 9% millions sterling; and the latter to 5 per cent. on was Inten eu canals. This -ndeod was a natural course to suggest at that time. Now,

inundatio : ! )
0{ mu(r) inion has SO greatly changed as to the proper system of dealing with works of irriga-
shak I:]d that more comprehensive views can be put forward with reasonable expectations
t]t(')nt’h ?r receiving attention, such a project must be regarded as insufficient. I have discussed
of the & P

nant-C()lonel Fife the extension which might properly be given to this project so a8

17 millions.

The inference that may be drawn from these calculations is, that if such an increase of

cultivation as is spoken of can fairly be anticipated to follow the improved system of irriga
ga-

tion, it would, on the lower estimate, not be unprofitable to the State to s end 94 milli s oute

; B 2 dm : g 3 mil ! sute ; : SN, :

, on the requisite works, and on the higher 17 millions might be spent. OfP course it lish‘x)ll(;ts; “'ﬁ{) L:;T it into relation with such a general scheme of irrigation as that which I advocate.
for a moment implied that this gives any key to the actual outlay really likely lto be 't]?he coﬁclusion to which 1 have come is, that this canal should carry abeut 7,000 cubic feet

necessary, and all that is desired is to show that, on a very moderate estimate of ar - water per second, and should supply the whole of the Hyderabad Collectorate as far as the
and rates of profit, there is primd fucie evidence that a large outlay of capital wo ?&eﬁs ok v{;ilee Channel. It should be so arrarged as to throw water into all the canals now fed
covered. 1t may be added that the Ganges Canal, which is acknowledged to be a very Cl:(pe e Foold he Indus between Rohree and the mouth of the Foolailee.

expen-

sive work, is likely to cost when complete rather more than 3 millions sterling. It from t
> o° was

The Foolailee is so large a channel, and carries so large 2 body of water in the inunda-

before remarked that, fto give such an extent of irrigation, as has been reck is in such good seneral condition, that it seems desirable to maintain it at
". supply a’l‘mut three times that of the Ganges Canal would be required. T(O)C;& (’Eije;d b > B se'léol?o’r i{:g present. The channels which now flow from its left or northerly bank will
t of the wuanges Canal., therefore, the cost of the works might be taken at 9 milli;L 1Standard . all even‘j‘ yplied from the new canal, and the water saved will go to increase the qnantity
! even at this very h\gh rate of cost, the .works would probably be remunerat%nb’ Soh’ghat : all 'be\)f (1,3 the south. If needful, an additional head might be opened opposite to Kotree
‘ opinion on such a subject is to be ha:zardEd in the present position of the ue~t'-lve" e { availa ?’1 rabad, for the supply of the lower portion of the Delta, and a similar work could
i perhaps not be unreasonable to consider the Ganges Canal standard full ?)n stioﬁalt mighk ‘ near HY e é-ted ’Oppogim Jarrnck., It 1s proha.ble that the canal from Rohree will give a
3 for the much more favourable circumstances of Sindh ; and at such a ratey 6 e‘-lll-n t(?o h}gh } be C(:’"'qm} : of water for the rubbee cultivation throughout the H ydera,bnd (Jollectorate.
i' would be the whole sum needed, on which, at the lowest rate of income, a ’rehf::] :)t)frl(z:ge'rl(;g% “ Sl;ﬁi'cqw(l;\tu:tﬁglam o how far rubbee can be profitably raised in the lower part of the Delta,
! ) ' D is f

yearly would be realized, being above 8 per cent. At the higher rate, the return would b pe left for further investigation t0 show the precise form which should be given
) e

{ £860,000, or 14 per cent, and 1}’0 m:':)trks for this portion of the Province. Both at Jurruck and Kotree, facilities exist
| 1 would repeat that it is to be understood that the above fig : | to tc]\fe tormation of dams such as the Madras Anicuts, and, on the whole, there is nothing
{ show, on such data as can be got, the probably eventnal operatioourf? SUR Sl intendied o i y o revent a very ample water-supply being given to the eastern half of the Delta.

i of irrigation. Time would be required both for the outlay of s nhol e improved system . he left bank of the Indus, above Rohree, there is less apparent facility for improve-
full realization of the entire profits ; on the other hand there is ev s, ARG Sk BIG L the - ?n t‘],iimtion. There is po permanent bank, and the country is liable to'heavy inunda-
considerably larger areas of cultivation, and considerably highe ery reason to suppose that mg ch 11t QT;ere ‘s no reason to question the practicability of maintaining a permanent

} '_cually be attained, I conclude therefore that, on the whole itri;aft'e? o c}m-g(.)’ could even- b n.l he;d at some suitable point, or of protecting the country which is now flooded.

b interest on any amount of capital really required for such “works e b paty. thak el i the right bank of tlie Indus, above Sukkur, the conditions are more favourable than

returns at an ea;ly peno_d, and that the prosecution of the propogzv(? l;ld i)e Cgvered_ by the ?n le;t bank, but there may be difficulty or expense in maintaining a permanent head.

g and the preparation of suitable projects and estimates, is entirely jugtiﬁe(il rther investigations ‘X‘t é‘iikut there is & Very favourable locality for 2 canal head to supply the region between

1 Sehwun, at which place the alluvial plain of Sindh is cut off by the hills whieh
“directly on the Indus. It seems pyobable that a single large canal, of about the

o~

* I have reckoned ona total cultivated area of 3 million acres, and it will be as well Sukkur an
s as that proposed for the left bauk, 12, t0 discharge 7,000 cubic feet per second,

to show how far such an extent of land is likely to be available. T estimate that t} t o a0
. ST e tha 1e entire '

! area of the land that could be watered on the righ 5128
; O 1t bank same 8126 : ‘1.1 . istricts e :k
and Sehwun, is 3} million acres. On the left bank of th:fItéljulsm{,?t’“})iuwm} Sukkur would  supply the whole area of the Shikarpoor and Kurrachee Districts between Sukkur
y een Rohree and

Hyderabad, the total area of British territ is about 21 mi and Sehwun. The water-supply in this part Gt ¢k §rovings 5 N ot 3
Hyieiad the | itish territory is & out 2} milkion acres. Tocether th; han in H derabad ; but from the absence of @ Proper engineering control over the supply,
| unig‘i“abl) | ]dmn e § rejecpng ity it 3 i to. CO.\’ . W the yaderz e; is incurred of serious floods, and as a fact, mnjury from this cause 18 too
{ gable land, there would remain 4} million acres irrigabl Torth Wil

gable, In the North Western

considerable dang 2 o o
t. From the strong slope of the gurface towards the west, the extremities of the

£ Provinces, it i equen ) ;
T ; . it is understood that ab i frequv™ & “ s ; : s hs en carri
in the best cultivated distri o .One-tlnrd of the culturable land is irrigated yearl i distributing channels in many places requtc f0,08 embanked, and tis having been carried
: ‘ | $ ivated districts. But in Sindh, where the whole cultivati S Irrigated yearly S llout & proper system of levels, and without due attention to the precautions required
N at arger proportion must be taken, and it seems fair to assume that Wat‘(]m lr;q"”“ irrigation, O‘Jtd;‘r - 1ch circumstances, nuch waste of water and injurious flooding of land takes place.
o4 at one time. Thi s 2 at one-half may be irrigate under ¢ - : :
» ki I(?:ch This Wm}ld allow of alternate vears for fallow for all land nay be nl rlg{) Lt_ui On the east, or left bank of the Indus, the land is ggnemlly so high as to require the
Wi hosic b year, which seems amply sufficient. In the area desi , One crop only DEING tural fall of the surface to be economized to secure a satisfactory slope for the distributing
' _oasis, have 2} milli T o P ‘ esignated we should, on natural ' . ‘o ; dpnoimeers will doubtless be to bring m the mai
provided } million acres irrigated yearly, leaving tl 9 : G e elo ore the first object iy 2 s ! : s n
/1 or by a.lan the lower part of the Baaoasnd 2);1 bk wree-fourths of a million to be che i sroved level as early as posﬂme_ This being done, the existing channels
1 iy be ;Eer amount of land under Cmp‘ ’mlone Bine z '11} sides of the Indus above Sukkur S"-fl)lp g; c';p‘lblt‘ of doing greatly increased irrigating duty; and their thorough re-arrange-
{ i :):cted 5 b abtained Trot these sotroes. additional quantity might very ont may be carried out by degrees afterwards,
% i e power of e
v mill L3 of the existing : : S
¥ ~ 101 acres, it may be said ﬂ‘? pf{pulatlpn fo‘f,.\t.end the area of cultivation from 1 to
3 % iat the relief obtained by the cessation of the lifung
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On the right, or west bank, I am inclined to think t
to the main distributing channels ; and that by placing these i g position of proper st
as regards their levels, having due regard to their eventual character ag channgls to cclenc
high level supply, great immediate improvement could he secured. The fal] fro arry o
Indus to the south-west is so great, moreover, that real danger of 4 Mrons nz;tu;e Ty m the
by leaving the main channels open from the river W;thout engineerine Sadii] Tj ncurred
which is claimed for some of the canals made by the District Revenue O?HCers .d 1‘e.success
that called the Forwah, is undoubted ; but it W()uld. be a great misfortune if f 1 tFaltlcula,rly
efficient power of control over the water entering such cuts, calamiiomstHE 13 Wa,nf of
happen, and there is every appearance of such an event being at least possib] 00d were to
sluice of the Forwah is in a very eritical condition, and if | Possible, The head
not be easy to save Larkhana from a damaging flood, if ¢
of a much graver sort, such as a large portion of the Indyg b
in that direction.

The country between Sehwun and Jurruck is hardly susceptible of perential irr:
nial irriga-

hat attention s at once  requireq

ot something
er the country

tion from the Indus, and calls for no further comment,

The western Delta, so far as it may be found to require : Bl
readily be supplied from Kotree or Jurruck. It is from t,}]qi: lileu;;rt\s: Oajrlzd li‘]rlga:tan, can
bable that Kurrachee must look for a fresh water-supp]y of the abundao thag X is pro-
requisite for a town and port of the importance which 1t is likely to aqg?% which seems
eugineering difficulty in the way of sending down a copious supply of ]fmeh I see o
the Garra Creek from Jurruck or Kotree, and the . \PPy of fres \;?ter into
across the Mulleer River to Kurrachee, B avoiding a]] : & weir,
tial for such an object, it could, I think, beyat,tained for eXpe[;dl%l;: that was not €ssen.
1ts importance, but of course exact surveys and estimates alonye ¢ lﬂCOmmeusu,.aFe with
this nature, A0 test speculations of

It only remains for me to refer brieflv to the extre A :
Thurr and Parker, These now receive a ‘}imited supp]ym:f v?r::éin(ll Dlstncts of Smfih’
by an old channel called the Narra, fed by a new head constructur(in% the 1nundation
drawn from the Indus at Rohree. A new canal has also been ext,‘ Y our Engineers,
of this old channel, and is known as the Mitrow Canal, Fyrom various pyed from the end
not been so successful as could have been desired, or wag anticipate ]cau'g‘%g, th‘ls. canal has
of these causes of want of success will, T think, be sufficiently fgun(;" e efficient, source
proper professional administration for irrigaticn operationg i Sind} L the absence of 3
this defect will, I have no doubt, be very soon follo 1; and the removal of
remedies to the shortcomings of the Mitrow Canal,
leading from the Narra, lately dug, which have alrea ; :
cultivation, and there should be o great difficulty or expense in cg g.?iOd 10 extending
the supply of water thrown into these districts, either by the Narrs tgll erably adding to
surplus of the new main Hyderabad Canal, or from the Foolailee el or ffom tha
taken from the Indus near Hyderahad, » rSome new channel

I shall now procced to make some observations as to {h :
likely to be bestpsuited to the condition of things which WOllls gf?:él ?::emthvthmh oo
irrigation works carried out. The question at once arises, whether the wheol bf pI'Op'osed
demand should be levied in one sum as at present, or whether 4 separate wmtero the State
be levied: and if so, under what sort of system and with what objects 7 el;rtatéa should
there is an appearance of simplicity in the present system which récomniond 1St sight
ferable to the’confessedly artificial plan of levying a separate water-rate wh 8 lt‘as pre-
cultivation is not possible without irrigation. Bub further reflection geemg tere, as a fact,
that, in truth, the land revenue is fixed on a perfectly artificia] system (()jmf to show
a settlement of the revenue has been made, the charge on this account anl that when
speak, represents agricultural facts, but is a deduction from them, So lno onger, so to
revenue is directly based on the actual produce of any field und Ongif as the lang
cultivation being impossible without water, to separate the charge for rt ﬁ:u tivation, such
course be quite an arbitrary proceeding. But as soon a4 the ?m r il
average or estimated sum, which will satisfy the Government 88 & com evenue becomes an
of years, it is just as easy and simple to separate this ing, two partg Pposition for. a term
sum, 1f there be any sufficient cause for doing it.  The questiog ot as to take it jp one
such a cause; and I think it will readily be shown that the system Oge, Is,l whether there is
charge for water, which has been adopted in other parts op Ind; rf;a“"g the Separate
followed in Sindh also. 14, should eventually be

If the supply of water were unlimited, there woulq p,

. . . . € no re
checking its use. But this not being the case, and the ason for ¢

( value o y ontrolling or
1t Dbecomes very important that no waste should 1}y allovf;et(?(-l Water being so great,
supply should ‘'be distributed equitably, having regard t, that the available

cultivation, and preseriptive rights of priority of en-joyrnent-e area  of land undey
which supplies the water at the general expense: of . the o/ tand thaty Sthe: - Siate
Paymeut for it a fair sum to cover the actual cost of ma,inten 'Y, should receivg n
capital, and to provide a reasonable profit in aid of the o ance and the terest on

: : S e . general regou,
the introddction of systematic irrigation is essentlallj? a tentai;\(:: l;iscog thelft%te- Now
0Cess, 18 ODIY b
v
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experience that it can be ascertained how much water is required for the several qualities of
land and crop, and whatis its value ; and the first duty of the Irrigation Engineer is to
endeavour to ascertain these points. For the former purpose, he measures the irrigated area
and finds out what extent can be watered by a given vglqme of water’. I_n like manner, in
fixing and apportioning the charge for the use of water ; it is almost essential to beglu vb_y a
calculation based on the area of land irrigated. In a more advanced stage it becomes possible
t ke compositions at fixed sums, or to regulate the charge according to the volume of
o lly supplied ; but, practically, neither of these courses can be adopted with advan-
e ac?luauiﬁcient exp:zrieuce has been gained, under a system of crop measurement, of the
ti%r‘?aim‘t‘:alfts of the lands to be watered, and of the value of the water as supplied for
a
irrigation. . . . - .
On the introduction of improved irrigation in Sindh, it will thus be necessary to ascer-

- the actual areas irrigated : Jirst, to get data for calcu_latmg the proper irrigation duty of
tamn ater ; and second, to apportion the increased charge fairly. Even if the increased charge
the, ‘;;'iec’l simply as an increased lump-sum of land revenue, it must in detail be arrived at
.y consideration of the actual area cultivated with the mmproved water-supply. And this
13113110](1 good whether the Revenue Settlement has been made or not.

Moreover, where the settlement has been made on the basis of the old condition of irriga-

ion, and an improvement in this takes place, it will not be possible with equity to make a
o ‘rata addition to the whole revenue, because it will not follow that all the land will be
b;gcfiite(l (for every year of the residue of the term, or for any one year. It is on]_y aftex_‘ ex-
perience shall have shown what is a fair average estlmgte for one ye:?rq with anothelf of the
benefits of the new system, that the water-rate could be brought under settlement with the

land revenue.

Tt seems, therefore, almost an obligatory measure that, in all settled .villzztge's,‘ during the

~riod of transition at legst, a separate water-rate shall be taken on t})e 'Iecokun_ed actual
per1oc d area. Now, before the new canals are completed, the whole of Sindh will almost
ll'l'lngtel fl ave ‘cotoe : under revenns settlement, and therefore the separate water-rate will
;?;axaﬁy everywhere become necessary.

It further appears desirable that, following the practice of the North Western Provinces,
» increased charged for the improved water-supply shall b(_a bqrne by the cultlm’gor as
t]} . ‘maruished from the zemindar. The existing land revenue being in fact that proportion of
dg s ta:l received by the zemindar from the cultivator, which custom assigns to the State,
.the re? s proper to leave this unchanged until the cultivator’s rental is raised. It is probable
y: a})PbaSriljlc)lllpas in the North-Wcst? the improvement of the irrigation will not at all of
ghut, ‘I«I’lt Ieat’l to the direct increase of the cultivator’s rtental, Where,.for instance, the
ne?(‘mq,);r rental is a certain share of the produce, the profits of the cul_tlvator might be
Cubtoinr‘ i}nc'reased by reduction of the cost of irrigation without any important change
greqfﬂ} hcle in the produce, which alone regulates the zemindar’s interest in the Pprocess,
mkmgtllg cultivator would receive the whole benefit, and should bear the whole charge.
}Iehree lrents and zemindar’s profits practically become increased as a sqcpndaxy result.of
W .e.l improvements, it will be just that the Govgrnment should participate in the in-
thesfid pmﬁts according to the customary rule of the country, and under the terms of
;;?sl%eve%ue settlement from time to time existing,

In connexion with the matters last discussed, it rr'lay be conv;nient 1to i%nya fle_w words
on the subject of the S_mdh Imc(;(_tba,, or rate to co;felnthe dcos}? o] cimzz (i car(jt.nfe. As a
fact, no such rate is 1ev1qd, excepting from Jagheerd ms,~ and t e} wucea, c‘Lb‘or'rc.;r%n}l_e pay-
= lands is only distinguished from the land revenue proper by eing arbitrarily separa-
mg 'a he Collector’s accounts.  Before the British occupation of Sindh, the usual eustom
ed m [t,:te the zemindars cleared the canals by their own cultivgxtors, the Govern.m'ent
was,.t: a small allowance of grain to the work-people, and paying for the supervision,
making t‘he saime: time - taking -2 correspondiﬂg small portion of tl{e produce, ullde;l: j:he
st o £ huceaba, in addition to the regular land revenue. When Sindh became British,
o el » in kind was commuted into a money payment, and the practice of clearing
gle re‘veil,llbby unpaid labour was also discontinued, the Government in lieu fixing the
mlsnzz;-ml‘a;d revenue rate at such an amount as _COVEPfid }‘:C‘he (j:stlmate(il COtSt of Clegral;lce
by paid work-people. Of course, this was done gt ft‘: roug hanJ ‘:4’1131)?03‘:?: i"tvat'},’ . Pu S?-
quently, when it was pointed out, that, under thlcsl Slyb fﬂln, t 19 : (ilci) lcell ‘1‘1ire (i,(zo 1815 canals
cleared at the expense of Government, it was ruled that they Suﬁl ] f e ted b piy £
 beegah (about half an acre) to make good this charge for all land irriga ed by them fror}l
?C:] als cTeared by Government ; and at the same rate, a separation was made in the Collector’s
'bxicouuts of the nominal huccaba from the land revenue.

Under a later arrangement, this nominal huccaba rate has been ordered to be transferred
from. the Imperial to the Local Fund income, the charge_ for the cuéml cle;u'alu'c,:es at th(? same
tigle being made a local charge. Obyviously, the sole financial le 1ect of this mﬁaSl.ue is to
soake a permanent contract with the Sindh Local Funds for canal clearances at the rate of 3

: k Sindh beegah irrigated. It will suffice if I here byleﬂy state my opinion, tbat such
20:;:2‘;,;?29 even now needless and objectionable, and that it would be quite inapplicable to
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the condition of things that would exist, were a proper irrigation adminstration establi

in the Province. That the apparent necessity for such a measure should have been cablls'hed
to exist, seems to me the result of misconceptions and defects of administrative systeglnuew.ed
T may take another opportunity to explain. : » Which

Tt remains for me to refer to one other consid'era,tion which should receive serious

tion when adopting 2 policy of providing Qindh with permanent irrigation at a hi“haltten_
I refer to the grave responsibility which will rest on the State to maintain theoworlfvgl.
proper efficiency. Any want of attention to the water-supply of a country so com le: in
without rain, and so thoroughly dependent as it would become on a highly artiﬁcialg %tEl
of irrigation, will be calamitous. A country thus placed is in a position as critical as 0);; em
which the entire surface is preserved from the irruption of the sea by dykes. i

The conclusion to be adopted in the face of this responsibility should certai

that on this account such works should not be undertaken, but that e):rery possci(:l?mzcgzi'be
should be adopted to guard against accidents. And having regard to the chamg)ter of 113(1)1“
risk, and to the present comparatively small amount of the population of Bk i
ansafe to trust to the ordinary supply of labor that could be obtained in the ope T 1;:-eemg,
meet all possible emergencies that might arise after such a canal system as [ Pl n market to
plated had come into operation. Whether for effecting clearances of the chan “;Ve contem-
ing breaches in the omlbaokments, or carrying out any other really ess (? els, OF Topat-
administration should have the power, under suitable check, of commandin etlllx ial work, the
entire community to effect what was necessary in behalf of the cene _8’1 he labour of the
conscription or an enrolment of the whole number of able~bodied°c:1t' ral Anferee If a
the defence of a country against an armed enemy of the State, how 1Z};3ns is legitimate for
the exercise of a gimilar power for the protect.ion of the V”hole c::1110 more legitimate is
frightful calamity that can befall  it—a geneml . drought and fam.mmumty from the most
character of such visitations had been estimated at their proper val ine. If the tremendous
pages in the history of the British Administration in India would h ue, ﬁome of the blackess
and it would be inexcusable indeed, if, in the face of the lesson ;;?had no place there;
to us in Cuttack, any proper precaution was omitted when attemping tlc dhas been lately read
tion of a whole Province. A law having such an intention as il o deal with the 1rriga-
1 think, in Madras; and something of this nature should be introd leae‘contgmplated, exists,
ously with the resolution to prosecute the new system of works, uced in, Sindh simultane-

o L o e v

Dated 17th April, 1867,

[ No. 9.1 Memo. by COLONEL R. STRACHEY, R. E., Inspector General of Irrigati
eatension of Irrigation in Guzerat, Candeish, and the Dece rigation, on the
( an.'

For the satisfactory treatment of the subjects which I propose to di

the extension of irrigation in the chief Districts of the Bomga, PO discuss, namely, how
accomplished, it is first necessary to obtain a clear conception of the}; residency may best be
the general conditions under which any Engineering operations desi xact end in view, and of
will have to be carried out. igned to effect that end

9. ‘Ttis, asT understand, the present desire of the Governm
S LN ent 2 g
for the provision of the means of irrigation m all parts of India, to suc,f}? :?1 zﬁi" ;s practicable
shall pro'gect the country from thg consequences of seasons of extreme drou htx.1 8‘; least as
Bombay 18 concerned, the practical question nOW for consideration there%ore’ ?Sn v,vﬁotfa: &
) at steps

shall be taken for giving effect to this policy in that Presidency %
3. 1If we except Sindh, regarding which I have already recorded my opinions
, Very

little has yet been done in this direction in the Provinces of Bom AL
years, it is true, the great importance of irrigation has been m(};aé}'-c 1eZZ]1th;'nl:he last few
measures as were at the time possible have been taken for the prosecution gf elt, and such
having in view the preparation of projects for works of this class, But from th investigations
system under which funds were available for these Ppurposes, the scope of th e nature of the
Public Works Officers has been greatly restricted, and their efforts hav eb0perat1'ons of the
securing the readiest means of utilizing the most accessible sources of e : een directed to
than to seeking for a method of providing water for the Districts which gzﬂft}z‘aﬁ?ly& rather
. ohs lt: or

were most likely to be benefitted in an important degree by irrigation works

4, Tn saying this, T should perhaps add that nothing is fur : .

to impute any blame ; so far from it, that T have 1o doubt that wg:;ir %‘:;n bzny Intention than
was, under the circamstances, the right thing to do, and that the works wh?n actually done
been begun, will form the best possible centres from which to proceed i ith ha.ye already
far broader policy which has now happily been adopted. In carrying out the

5. The great characteristics of the seasons and of the natural

generally smilar in all the three Provinces, Guzerat, Candeish, and th water-supply, are

these remarks are intended to apply. The rain-fall is for agricultural pu e Deccan, to which

monsoon months, that is, from June to September. There is eitherrgoses confined to the

or its amount is so trifling as to have no importance whatever, The cultuo i?]ld-weathel‘ rain,

swhere lie in the proximity of mountains of only moderate elevation, the n;%ur:, 1 laéndf; every-
I'alllage of

———
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which supplies no permanent streams of importance. Exceptionally, very small perennial
rivalets 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
durine the rainy months, and almost dry after Christmas. The beds of these rivers at the
same time are mos 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.

' The absolute quantity of water which is available in the form of rain on the neigh-
bouring hills, oF 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

tances that have been just stated, the task of providing anything approximating to a

circums B b :
permanent supply of water 18 likely to be much more difficalt and costly than would have
the case if any permanent streams natarally existed. The provision of irrigation

heen { -
becomes, therefore, to a greater extent than elsewhere a financial question, and the problem

to be solved is mainly how to supply the water 50 as to yield a profit, or at all events not to lead
to a charge on the finances.

7. Again, as there are 10 permanent streams of magnitude, there is no distinctly
obvious or unquestlonable plan to adopt for accomplishing what is desired ; and after the

first specia.lly convenienb localities for works have been . occupied, and the available small
ormanent supply of water has 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,

some combination of which must be resorted to, shall be constructed.

g. Tt 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
proceeding from a given \V'gxte;r-supp]y, or a given convenient site for works, and thence
seeking for the land to be irrigated from them, and for the means of reaching that land with
irrigating qhaI{HGIS, the more proper course would appear to be to begin from the land  re-
quiring irrigation, s'md 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 & task of very great magnitude : but it has in fact already become in some
easure necessary from the acknowledged difficulty of finding exceptionally favourable sites,
and from the very limited quantity of the permanent water-supply. So long as we were
satisfied with turning to account any specially convenient source of supply, the old way of
going t0 work was quite legitimate and sufficient ; but having given up the old way of view-
ing matters, and having determined to provide water where 1t is wanted rather than where
it 1s 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 irrigation, 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. On such a system the- first question for the Engineers will be to ascertain the
qantity of land to be irrigated in the soveral localties, which will commonly be strictly
Jimited in extent by na'tural boundaries of hills or rivers. Tt will then be mnecessary to settle
ome arbitrary proportion of the whole area which ghall, if possible, be provided with water.
Tt cannot be expected that the whole area could ever be irrigated even if water could be
found for it. Some land will remain fallow ; SOT€ crops will not require water, or a very
Jittle will suffice for them ; the agricultural population now existing will not be able for some
time at least to convert more than a moderate area of dry into irrigated cultivation. More-
over, having re:gard to the intention of the Government to extend the benefits of irrigation as
widely as possible, and as soon as possible, it will manifestly be preferable to give a certain
moderate proportxon of irrigation to all Districts before attempting to push to the utmost the

pl.Ovision of water in any one District.

10, The exact proportion of the whole cultivated area to be supplied with water at the
ot, must in each case be left to be Jdetermined on & consideration of the relative facility of
giving 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, I
believe, that about gne-fourth of the entire aréa, or one-third of the cultivated area, might be
found a fair proporton to adopt at first ander average circumstances. In a District of

ccularily small rain-fall, a larger proportion might be deemed proper if it could be obtained
without serious difficulty.

11. Having approximately estimated the extent of land to be watered, the next step
would be to ascertain the probable character of the cultivation ; and with reference to the
nature of the crgp,_and the amount of natural rain-fall, to calculate the quantity of water re-
quired o be artificially provided at the various periods of the agricultural seasons. This will
dive A€ eneral 1pdlqat10n of the extent and character of the works that will be needed
Where the Jistinction between the Rubbee and Khurreef crops is plainly marked, the bsfvingy
sity for making special provision for each will, of course, appear. Where the variation of

between the coldest and the hottest months is not so great as to lead to the

temperature . ; . N
1 of the agricultural seasons, & corresponding modification n the manner of

sharp separatio ) 1 : X
supplying the water will be possible, Here the capacity of the land for producing crops
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Guzerat will no doubt first look to these as affording the groundwe
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without rest, will farnish almost the sole standard of the maximym, dem
in the former case the periodicity of the seasons will introduce 5 limitatio;
equally great importance.

12. It may be said, and with much truth, that there win be consi
thus estimating the quantity of water required for the Irrigation of g trf;c.lt £ ]
it may even be impracticable to do it in a very trustworthy manner. ft igo ,fz_“,]d’ and thg
case that in few parts of India has such attention been paid to the detailedA e .(f{l-t,lmate.ly the
tion, as to have furnished really satisfactory data relating to the apeq of v s <ing "’f_lrl']ga.
of crop that can be sufficiently irrigated by a given quantity of watey oy desmf.)t'mns
results have heen obtained, and it is to be hoped that the attention of C‘LH E 'l.lt Pproximate
of works of irrigation will henceforth be directed to the point, ang that oug gineers in charge
subject will continue to improve in the future, * our information on the

13. I would add that a knowledge of this matter, the Proper irrigat;
volume of water, is not only of importance in aiding the projectorg 4 ga I}Jg duty of 4 given
equal value to those who have charge of the works that are completed Hey works, § ut 1is of
one of the principal objects of the administrative Officers ip o I-t nusg Qb"iOUSI}’ be
extend to the utmost thq bencﬁts to be derived from the Water, and t} o Sation works, to
accom'phshed by ascertaining t.hab the greatest Possible area’ i; 5 ‘lls can only he fully
quantity of water which will give a good crop, It may be true t.hat 'Lt;red. by the smallest
adju§t exactly the balance between the water-supply and R .1‘, will e difficult to
precise rules can ever be laid down on such a point ; but it is I)rclctilc,tllll;,l lézif(gi’u a?ﬁl that no

i . at, unless

special attention is paid to this adjustment, the maxim
3] A aximum advantage to the country wjj

and for Water i
1 of the den‘xa:x:c;hlcl;;

derable diﬂ‘iculty in

be derived from the available supply of water which is ac o : £ 1
1s unlimited., g 4 Bos essentially limited as the .ﬂemzﬁfj

14. After these general observations, I shall proceed +
special character of the principal Districts of Bombay witho e
irrigation, reg

15. The Concan is geographieally the narrow |
Ghétg and the sea. The rain-fall is ev}(;ry where heav;'?lgu?{tlclgintlry between _the Western
soon is almost always successful, - It ig not doubtful that e wu__blv.'m(,u during the ‘mon-
beneﬁtte.d. by the improvement of the control over the water-supp] » f’luc.“lt‘“'e could be much
by the aid of dams and reservours, cold weather and hot weath{Z y. -un.ng the Monsoon ; or that,
greater breadth and abundanes than ¢ preseut, e T Crops could he raised in much
cultivation is much less in this region than elsewhere, artificial aids to

a few remarks on  the
ard to the provision of

th ;
must not be overlooked, however_, that the proximity of tlfe oty op et of tho Concan, It
Ul give great]
s of oty _e‘pohcy of aﬂordit?g thg
market, is worthy of careful attention, not only in the Intere; the "ach of the Bomba
cousume‘rs. also.. All that can be done to secure a plentiful anq che s sapoducers, but’of the
and beast in a city like Bombay, will well reépay the trouble 1'to PPy of food for (idisn

‘ 116. Passing on to (juzcratl,, it will be found tl radually q

abundance as we proceed northward from av . 8radua, iminigheg j

Bulsar that such a reduction of rain has takenB;Ecbezs’ :8 lfa *3s Ieould I‘?“m): it is &;3:;: l:z
certainly most beneficial, Beyond the Nerbudda, the rain-fa]] igati
that of the upper part of the North Western Provinces between t} G

t?ough I am not aware that any severe drought has eyer b]: a?ges and J )

Guzerat, there seems no question that the rain-fall is often 80 sho i? AT i iy

the cultivators, In Northern Guzerat the conditions of tempemtr 3810 cause myc}
fully the distinction between a Khureef and Rubbee crop ; in ‘ture are such as o
Province the climate is more tropical, and the cultivation of t ¢ southern partg o the

Lo d .
17. Thqugl_x several large rivers traverse Guzerat, the
none of them is important, Further, they flow for the mos ater in

: . : t pe
bring down floods of vast amount in the rainy geason, T would $est. 1o vy deep beds, ang

streams as they afford may not be ntilized at a cost which wi]] p]z{;,t E.z’t ttlﬁt ?}}%h Il)e.rmanent
v Alculties tq be

overcome will be great. It seems probable that some
beds less depressed below the surfage of the coautnm-yr,m“g)ilhheb:"}a”er Streams which run jp
supply of water during the monsoon months, and for the Khurr Ofund to yield
required for the Rubbee in the cold Weather and hot dry months ¢el crop, What would g
be mainly obtained from reservoirs s and it is af first sight likél th Sement
supply of t.he largest rivers will, in most cases, be so difficult, ¢, yo"t 1at  the Smal] pe :
must be rejected. The sort of arrangement, therefore, whicl, seenJ) o e L
the monsoon supply of some of the smalley streams, malin 1S m(l)bb SWltable j5 - 4, divert
water, 1f necessary, by combining several of them, or by drawing slolr)neﬁfl?
larger rivers ; and to arrange reservoirs within the hills iy which ihe striamg f
of them, if su_ltable sites can be found, which shall be able ¢4 diseinr_jm§ tise, or outside
g'hm_mels fed from the monsoon waters, In one or two cases, the T : tt’e 1to the il'l‘igatinu-
for instance, it may be possible to deal with the larger rivers W o Sa’]’mrmutteg
Dg tOO great

? < i ithout ineypy
% ‘ _ . 1o R ) ury
Xpense, and the Engineers employed on the preliminary investigations to belm\
< ’en s
tk for Practicg, uP in

which can he brought into a shape fit for execution at an early periog 1 Projects

approximates ip Quantity to

Pérmanent Supply of v

it

i
:

N

'
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18. Tt may be noticed that there exist in Guzerat small irriga:tioq dams, c‘on.strgcted
: el «o by the late Major Fulljames, on one of the smaller I'IVG?I'S, on a \exly inex-
i s il 1 'ynh have been used with much success. They are placed at intervals along
paneive plates uce closed and opened in succession so as to divert the flood-waters in turn to
the stream, and a];ankg For a small and very intermittent supply, such_ an arrangement
the lands on t'heble b‘u.t it is probable that it would be better to form an entirely new artifi-
SoSmae sfﬁmﬁa, with a single dam at its origin, in all cases where the supply could be
cm,l. 11Tl'gm&moretty constantly, and was tolerably abundant.
mmnmmelll) d the advantage of speaking to Major Prescott of the Settlemept Department

o them)rospects of ir?i'_ration in Guzerat. I understood him to consider that there
regarding v;tIindeﬁDite scope‘ for the application of irrigation to the cultivation as now
was sl a,lmi))- th in the Khurreef and the Rubbee seasons, and that th'e land would on an
carried on, b0 dily pay as much as Rs. 4 per acre on an irrigated crop in addition to the
average g?{%eﬁzn‘tsraﬂe}; The large population, and the very carefu! cl'mra_cter of the existing
res;llllim;, afford strong grounds for expecting that the benefits of irrigation would be very

]y taken advantage of in this Province. . . 3
L2(3; The physical characteristics of Candeish and the Deccan arel sTlﬁ"lment_ly ahl;et ﬁg
it of my speaking of them together. In Candeish and the northern pnrcu?ns 0 e
e here is distinct Rubbee cultivation ; further south, the Dl\{ls1on of the seasons is less
Deccmé’ : lcibth.é c£ops are more generally tropical. In both Provinces, the cultivated lands
B e mparatively cﬂat-botmmed valleys, traversed by streams mostly _dry from
ooty e pl losed 1 both sides by steep hills, Along the summit of the
December‘toA Ju?[eé ?;xll(n-(;'a(ﬁelts ;felea?xf; )but, i{; rapidly diminishes as we proceed eastward, and
'\Vestern (,h.a(;s; tllle average fall is as’ little as 10 inches, or still less. Even in those v_alleys
i regﬁ:(}lléts, few of the streams maintain anything but a very small stream mfthe
closest toht s, and the largest of the rivers hardly bring down 100 Cll'blC feet per second after
dry mOI_lt 8, P ivers ur;ually flow in deep beds from 50 to 10_0 feet below tl’le edge of‘ F?e
Feb_ruullyl- slain which they traverse, the slope of their beds beu_lg from_2 to 5 ftl:et per lun' e.
cultivates -lmted lands. rise f‘apidly from the central stream to the hills on either side, with .u‘l
Thf- Cutlit;:;( from 10 to 50 feet per mile, and are much scoured through by transverse nullahs
inchn&
ans hOHO“S" i ranoe t of the surface makes it peculiarly difficult to obtain the means
u "11115 'Iz}}nml)c]::i]&rilinal slope of the valleys is so small, that a canal must be carried
o lrn%aizll(]):t.h begsl-eoinarises from t{ie level of the river-bgd to the level of the countrﬁ tc: bi‘
a gref‘ | When sites are sought for reservoirs, excepting on the main rivers, the s opes o
A 't‘ are so strong. that a very high and costly dam is necessary to give a 1?11'ge capzxplty
the C“un.ly , If dams mbe’ placed across E,he main rivers, they suffer gnden" the disadvantange
for Sf‘or{}%e}, waste weirs of capacity enough to dischargc_x the entire river supply, for che
of req'mmi'owater that could be retained by the largest possible dam is probably not more than
quantity 0 rt of the whole volume of water passing down the river. Further, a dam so
tenLh) lp\?vill have the serious defect of stopping the whole of the silt brought down by the
cantl;:ﬁE‘lfé only a small portion of the water is utilized. .
nverw The irrigation works that have hitherto been executed in the Deccan and _Candelsl}‘l
gl e 1 been dams across streams. having a small permanent supply, Wlth canals
have puncxpdl J dams of such capacity as to utilize the minimum discharge of the stream,
leading from Ell'e(,htl in excess of it. The more ancient works of this character in Candeish,
or somerthltug. & lirt gf which such dams known as Bundaras are frequent, are of veny‘ small
in the ;‘ 83‘3]‘“5})) far as they go, they are extremely valuable. The works la@ely undrerta:\er{ bly
it mo’uo“; rks Department are on a larger scale than any of the old Native works, but still
the Public 1 X Jka A s compared to the works of the Madras Deltas, or the North-West
are of sma T'(ll now‘ nothing has been settled as to the best means of extending the utility
Provluceft"-thes:3 work,s by con%ecting them with reservoirs, The Engineers have not come to

agri
q ulc

one-

of any 0l sions as to the safest and most economical system of' storing water, a_nd this v;ery
any Conctuéubjecc has not yet passed from the, stage of discussion and speculation into that
an

import:
< e The result of the information that I have obtained frox_n' the Officers Who have beey.
123.d onl these works, and chiefly from Lieutenant-Colonel Fltel,) \yt;lose z;tttendtlon tlm_s long
N o these i : i problems, may be briefly stated, not in an
T ese 1mportant but difficult | ) ' o
bee flicacted iy tht wthei with a view to assist further discussion and research on the part of the
dogaiii spipic, but vt btk h of their profession. It appears, then, that
any intelligent Engineers engaged in this branch of their pro A o vu
= ggt sten shonld probably be to derive from one of the principal streams a su e supply
th,e = s(;mxlwuter to provide for the wants of each locality during the rainy months. The means
% mt)ll;r this would be found by going backwards from the land to be 11'.1'1gate§1..alon.g the moi‘t
& do)l u’%ut line for a canal until a sufficient supply of water was met Wlllth: slt;}er Hzl a SE;IS“C
convent  in several streams. Suitable dams and escape weirs would then be formed on lese
am,. 0;1,(1 canals led from them, These canals, in the comparatively loggﬂcomselt'\ﬂu%
streams, aivlcu them in order to bring them up 0 & proper level to qoinma'm' : bledcu : Ivate
HIuES be-ﬁ cross many minor side s'reams, the water flowing down whl.c11 might be drawn lmt(,
hll s “: ting channel so far as it was required. In this manner, a fai{f y C?Tﬂtllmz()USSSllIth ybof
:‘ ]aet ::rla,;;y c{) robably be furnished for most parts of the country from July to September

stre
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i : the satisfactor maturing of ope Crop at least. To
which will thei‘ggr:olzuf‘?::t}fg: and dry hot weﬁther, 80 far as the conditiong of the agnpcﬂ?ﬂ%
tl}e suPpl.)" ll}t? equired (this being determined on the genera] Princip]eg ah‘eady eXplained)
i DIStml:d rth(}m be had to reservoirs to be formed along t}, line of irrigating channe]’
rec(),urse‘ woul s might either be formed by damming up laterg] lineg rainage of iy
i reserwi)lr thitowing the surplus waters brought down fy, S0me riyey having e g
Mo, 0;1 yl into sogne suitable basin or reservoir. So far ag 1t wag Practicable, e
mons:-)gil; ‘sbI«))ﬁl{l store the entire volume of watgrhb_rougflt down jn¢o 1t from the drainage
lr)iz.?; on which it was formed, or the river frzm Whl((l3 ti1‘3 :?:a fef(li’ 50 88 t0 ayiq o the utmes
the necessity for a waste weir, and at the szin;n ) H:zddO {{; uce to the Utmos, the ¢
uantity of silt thrown down in the Teservoir. } ‘yD. that the gho. ol

& ding is substantially that which is followed m those Digstrictg of Madrag and Mysore
:ﬁ: ;llll;sié:;l conditions of the country are most like those of the Decean,

24. With a view to the sams‘fact?ry_ progr(zsg “?ift ltbteh Pl'e_pamtion of L Lo
under these circumstances, I}am str gn{ﬁ )I; ;;ﬂﬁ:ﬁ;‘;e of thle e:aggolbablle ad ‘antange of obtain-
g o ssible, such a gener. I evels ) :
i?glzztej:lg:ﬁsif i:s;)l:oe;)osed to tijrrig,mte. as will suffice to form 4 skeletox?fc(f g S:xf.';ce Ofg any
3 1:}.Stem of levels might be got by level.lmg huplthe chigf Water Chaﬂnels, a“({).ln':kl'llc'll:
cross-sections at fixed intervals, which cross lines g 1ould e again combipe d wig) onnin; lil 1':1
line along the water-shed betweeq two nexghboul:mg Streamg, eutirely discredit tﬁe < -
of the eyae in estimating the relative levels of the surface of gently ¢ oping ground by Power
by hills, and the more exact the knowledge that can be obt

o5
a moderate ontlay, the better will 1t be for all the subg

elative
of pro-
where

: oken y
Aled of o form the Surfaee aI;

equent OPerationg of ], Ex
With the help of Native Surveyors, such a net-wf'ork of Levels ight, T feel satisfied be
obtained at every small cost.  All experience shows the grea Waste o Power ang t;nle Jthae
arises from isolated levelling operations where g complicateq “YSLem of jryignt: annels l‘t'
to be worked out, and the greatest care should be takeﬂ_ to star 1Y newly gry, ° .I IF’.’ o
establishment with a thorough Pel‘chtlon_of the necessity for k%Pi ILitg evellj f"méaum'l
in the most perfect order and in such a form that eve €W ling of levels sha]] blnnk-3 s
nent addition to the fixed knowledge of the Department, © 4 perma-
5. As to the prospects of remunerative return g, .

’ M irg. ion 3
i issi 8 o I the
Colonel Francis, the Settlement Commxs.slouer, considerg that the ad s 3 ese

Districts,
realized is likely to be quite as much as that already

Mentiopeq for uzl SUm. that can be
LGS I8 & : er. > R
an acre for an average crop, .Ool_on_el Franeis is strongly Mpresgeq o : it, Damely Rs. 4
of doing what is possible to give irrigation as early as Possible ¢, edry zon Seat importance
which is a band ranning parallel to the line of Ghits, and : € o

: at a distay, 1€ Deccan,
miles to the east of them, along wl_lich the rmr_n-ﬁlel sel(]pl exceeds 10 inc}(i of abqut 20 or 30
a constant, and probably an essential, charateristio of Dlstric €

mal] PRt 18, I be“eVC,
proportion as the absolute fall is small, go the variati, g Tain-fa])s

are ¢ 4
drought great also. T{)e attention of. Colonel Fife has already feE ea;’i’vand tthe Tis
water to a portion of this dry region aboyt Indapooy, and ma;be W 0 the supply of
will be soon matured which will serve as. a model oy Which ¢, frame fo'? e Project
like nature, bl b Uture schepeg of a
26. I have not the returng of Candeish Irrigation 1,

QL e fOr T
results show a satisfactory growth both of the area irriggy, ang eference, pys the

State.  So far as I can learn, however,_a somewhag y, - revenue received b
ﬁgepitaspon the Engineers for the Proper maintenance of 5 Canrggl:]:e ;‘%i}f{:ns;};ﬂ;tyl Sh(;"]l(i
of the duty of the Revenue and Engineer Departmqnts shoy]  B0ts it l t dleﬁ 1[:;
The Engineers should, I conceive, be made fully Tesponsih]e or al 4, . Precisely defined.
and thecwater-supply, and though, of course, they woylq be 1,

general

s oncerns the workz;
_ ; 0 att i |
e LS el B St s
(n):gilg:r;) f;ntl.;ich matters. The Engineer should po regard or contro] of the Revenue

S9tUed g5 b
et Rl St 42 Sl il 2 e T
revenue. Regular inspectio : 28 Works, and ions as to
repairs and maintenance should be dea,ilt Wll»tlhl by tﬁ:ih%l Ginoers, Xad ::‘, 1 bgruetslf:,-onReveuue
Offiers. The extent of the irrigation s lou (~k)el wvincre by the Dineer. oo oomparison.
instituted between the results of vtz;.rlollzis WO{ ;! lao ¢ ?hva Ying SUupplieg of watin All mattep,
i t}ﬁe l'éivﬁnutes (i?ﬁllllg ]t*‘onffilllier?ot‘lzee (C%(leleCtOr ?n ﬁﬁiﬂleer should be brought t, the
notice of the Co ector 270 oA MAnac Uner, informing the Engineer
 stivthing o earing to call f(_)r_atteptlon in phe ‘ ai,e_ ent of the' wotks, gk
?ﬂfngiﬁyeers oinpghargg of the lrl‘lglﬂthf_l ZhO}UMRl,)evgldlf:i n th_e Position of Al - Slr;oﬁl,sttrl:li
tive Department, acting concurrent iyhm(g tl? gnt both, f, OTities in TeSpect to theip special
duties, and fally responsible g bt OYemnllich they y 2 Maintenapeg and the getive
development of irrigation in the Dis qlcts‘m .WII attent? Were placeq, understand that,
Colonel Francis has recently been paymE bpe‘CI? of hic on O the condition of the Candeish
works, and it might be suggested thatlt Sresn t?ks 0quirigg ay ojye oceasion for cop.
sidering further the general scope of these fEERhs e

27. In connection with this portion of the subjeet

: 14y farther observe that |
under the impression that a proposal has been made in b e e

0 the effect that, op the

-

g )

i f
i uired to make use o
irrigation work, the cultivators s,hm}!dedbet ;‘e&ve 0 malke o
omplation. of AR 1Illvrr?red for its use whether they desir el e
iy ‘.vater wvid 5 be.c a.i S bt i e S T Oll much prefer to leave the
I cannot avoid express‘ln‘({dl that the Government of India wouf l.(om e M A
rocedure, and I feo asusla,?;d the full realization.of t_he retur;lscermu s s Dl
I1)1tilizin,g,f of thedwr?zgg’ml spontaneous growtlh. It ; zi}ng;pplying s there_is_ mt‘JCh
: ' 97k Eie ol 3 the introduction of jrrieation
by a regular a ry few years far excee " SIRE S =
of committ uktics by SENRRAE Lo i ; iculture b anything
water will in itting great injustice by e s o
ommitting g dden change in the pr: ctice ¢ it hrenidiag
danger of ¢ To bring about any su say the least of it. To argu , beca :
i 3 ivators s there-
ol e dasgori el v fit the cultivators, it has
prema Jsion, would be g rks mainly to bene ! el dhere:
like compu s spent money on these works ; s to use water at its own | ice, ;
e I the cultivators to use y bk
Governmen d the right to compe ot g ot gl iter
i . P | s I cannot say that I ha
fore acqul hich I have referred p ead P 0008 AhrernraghE, st T have
sal to W to every principle of good g has entertained such a proposal as
PO . axid contrary fovernment of Bombay has cequloedd 2 e S
indefensible, suppose that the Goverr S e di ey 1 of
i the Wriebianhe i ivators. But the objections
thi Cm:i b B W o ’ tirely to the cultivators. o
7 in 4 stand, been left entirely ictated, no_doubt, by & go
this, an t has, I understan ,, i dotion bbb dcited. by'a good
water or no ik actice of irrigation, 19 RS IR T g
:geattempting i ?&l 21(1)6 GIr)Eat- that I have thought ltllnlej(l:{‘:l}utz ikt
meHYe, are} i nf olfmcloml‘)atigg a view which was not at a
t the risk
matter &

- in the
; evenue Department in
it is the established practice ot the, B the land revenue proper,
1 understand that it is e harge, in addition to the I - i
o o ake a separate special charge, S A S ready g
Bombay Territory todmrived from all irrigation w%rkfl.l li Orousider R T il almos(fl;
8 o s ing irrigation in Sindh, I ¢ : P irrigation, an
r the use of wa egarding irrigation in L L irrig: , an
{g e Memor@dl‘]mti‘ﬁgis introduced on o previously Cuilxtlwllgombay conform?ng to this
e Wherf{ 1:;15& Settlement, and the ordm.arty jraction. 1t
J et is point, )
already und,e; r remarks are necessary on this p . g DAL e Sl el
Vi B id reference to another topic close yl f)t there is not one of the larger
20, ol caunoliz avOIl have been given to undlcrsgmd f; ]gn s e S
irvigation works. b Candeish and the Decca It is obvious that, so
all irnga ks now in progress in Ca e like' 50 7t cont. : :
irrigation WU e estimato b something li it i tter of no importance
irrigation bly exceed the estimate by : cerned, it is a matter '
ill ik Sl  of the State are con i ive considerations, or not.
will not p ly financial interests of the R T s s e E e ns e
he purely s of cost be justified by ks will, notwithstan ing
faras t hether such an excess N AT TR A
il Justok be accepted is tha : How far such a
whatever fi 1al justification that can T far s
nancial j 3 . : eturn from imp K AR it
The only : se, still give a proper ret: not say, nor, perhaps, is i o
ir increased expense, S d be obtained, I can Y5 ance of the Disbursing
their increas he actual cases in han _ iy importance. Jis :
y in the SR ssible to exagge RO A obtammg the
result way 1 portant.  But it is imposs S R R Y ' . Ahe
et ations such as those n 5 igh which the needfu
sﬁs;)irtment engaged llncgggil‘:atfllzg of the Financial IDipan:};‘:;dg’hrﬁ;:n asserted by many
or¢ i Ap : ovided. Tt bas already been it behoves
oh and con R be proyvide 1 fotitions shd o %e
thoroug ting the works is to e ks are illusory or fictitious, o
el oL eal fits from irrigation works i f possible profits shall eve
capital the alleged profits g Sxaggoration of p : e
e to see that Do exagg der-estimate of firs
ATSONS, the contrary to s 1 thas! 1o iy
P11 shose who believe i f executing a work, t shall tend to reduce
all those gument in favour of exe g laxity of managements v
eglisiry icipated profit, and that no lax o ich the work was sanctioned,
be used a -ell the anticipated profit, the faith of which the e
AWe stimated amount on ial system can go on wit
shall evell fit below the estima, wesle" fsancisl sy 0 s
al pro ! x how long an u BRts foanh projected w ks
the actual | uestion of time A g cause, "alleged profis : ‘ vt
g mdraly @ quosig tain that if, from any cause, 758" forced i dotings
flt t:;Sction; and it 18 Vﬁ!t);;ﬁ; overstated,, the Govemtpentf ‘;';él'e}z)ts g i R
a?e found to be hznl:ise increased rigour in the scrutiny of projects,
: wap to ex . ;
financial saf]ety»f funds for construction, tion to the importance of making all
he supply 0-11 t be out of place if T also draw at{;)enrl‘(;em 55 Bk 38 hositile b purl[;rosgs
s i igtracte Subegry ; ; d so as to be fit
30. It o ks undertaken in these Dist Is should be constructed 5o as '
irrigation. WOEss it is possible, the cana ion should be paid to this,
new irrigatl tion. Wherever i Bl ’ ry works, attention u : k
: i i signing all the masonry ory small additional cost to make
Oy QRIS e designing : 0 605 ary Godll i
g if in all, be possible at 2 l. Such roads are o very
for navigatl ny cases, if not in all, p o AR Py
‘it will in many incipal lines of irrigating h o A e
Also it Wl zs of the rincipal lines tacilitate easy acc
roads along thec:: Z:gk;he irrigatli)ou estal)hshmelxl)ts',‘sf(tzss tl?ee{vorth while considering whe‘t-he: Sl;(zil
e vk istri it will i 3 venient ro
great importa Districts, and it will in a R R RTR i e
‘a“’d. the lm%{;teis might be necessary for making '
additional out )f;’ic will not be well applied. : Nl e Sicteny Shafarioht s T
for ordinary traffic, ds may be said in conclusion a
ords §
31. A few w

ve i S0 as
(l extendl]l 1,]le aCtIOIl ()l 1he P Iit: “ or ks De & ltmel]t as now CODStltuted,
f 1 i g i llb p

1n S
'0 oV

i ivity, such as the high
41 gressive activity,
on as possible, into a condition of progr I understand that the
. it, a8 80 L .
to bring 1% &

\ R irly demands. :
f the early extension of lmgatloﬂI fal; gction of the Government of India ‘t.o
ginportanc,” f Bombay has already obtained the IS“"o tion Works for the Bombay Presi-
G()I\,ernmeﬂt O‘lt of a separate Chief Enginefef fSOil;ldhr l l\c\’fzilll naturally form a distmtctb:s‘le}cltllodn
appointment . ficer the operations in 3  irrigation 1s so fully established,
ti,hzc«lp[-’ Under this Ot?[lgetrhatel’ro‘\)'ince, the practice of “ngl}mi%[; arising as to the general
:)? tl}ye administmtlonl-o robability of much difference Oft.og u;fter the main questions at
that there will be tlhe %nvineers should extend the}} alc'l'(:re once settled. In the Deccan,
direction in hwhwhedieucy of constructing permanent canals
: to the expe
issue as

int
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18 uzerat it is otherwise. Here the qxistin‘g works are few and seattered, and
ﬁa[tlg(‘;;hl,a;?;l lﬁdertaken, not one is yet brought into full opeléa.tlon. It at the same time
naturally happens that very few of the Bombay Public Works Officers haye €xperience in the
designing or management of irrigation works. Unde:r.thesfg Circumstances, it would seery
likelcy to be the best course to strive to extend the provision of migation by regarding thoge
places where the Engineers are now actually constructing 1£rlgat10n works as centreg from
which to advance. The Officers now qmployegl_ on these works who haye already acquired
some experience, could be supplied with additional issmtancg, and encouraged to Prepare
projects for the extension of the utility of the works mI)w (}m hand, or for the provision of
irrigation to other Districts in their immediate Vli:lmtiiy. n lilzera,t, one or two ad ditional
spezial Surveying Officers could usefully be emp OYeC, 00 Works of this oyt having hitherte
been taken up there. To assist the Chief Engineer in ?upervxsmg the preparatian of the
new projects, and to prepare for the means of properly controlling the At
department when greater activity of construction becomes Possible, two uperintendine
Engineers, one for Guzerat and Candeish, and onz—)1 for thle Deccal}, would seem to | desirable
Such an expansion of the estabh@hments wpul not lead to Important Present outlay, and
would open the way for the more vigorous action of a strong and expanding separats s
tion administration, through the operation of Whlch alone can such Progress be seourad ae
shall fully come up to the expectations that may now Justly be formed ag to the carly general
extension of irrigation in all parts of India.

Dated 1st August, 1867,

[No. 10.] Nofe by Coroxsr R. Stracuey, R. E., Inspector General of Irrigation Works, on
the contemplated operations in the T, rrigation Department n the Punjap,

The basis of the Lieutenant Governor’s proposals is a Me
in which he reviews the existing works of Irrigation in the Pyr
now in view. It will be convenient to follow Colonel Crofton ;

morandum by Colone] Crofton,
jab Provinees, and the projects
1 his Memorandum,
L.—Western Jumna Canal,

There are already several important projects under preparation for the improvement of
this, the oldest of all our Irrigation Works in Upper India, The chief of these projects may
be noticed here.

First, the construction of a permanent dam on the Jumng to give complete command
over the canal supply, This work will al§o serve a like purpose for the Eastern J umna Canal,
This project is in hand ; there is no question as to the necessity for this work.

Second, improvements in the channel betwee.n the head_ and the bifurcation of the Delhi
branch, The precise character that should be given to this part of the scheme of works js
still undecided, The original idea was to abandon the old line of canal, and dig a new one
to the west of the old, avoiding the low ground through which this old line runs, This
Proposal has been objected to by the Government of India and Secretary of State on aceount
of the large outlay it would mvolve, and in the extreme form in which it was first put
forward, it may be considered as no longer open to dlscussmn: On the other hand, I must be
allowed to say that such a summary discarding of the whole idea as seems to be contemplated
in the last Despatch of the Secretary of State on the subject, cannot be upheld. It will be
nécessary to do something, and what is necessary should not he delayed till other works
which have no relation to this part of the scheme of improvement are completed.

I will as briefly as possible say why something is necessary.  Above Kurnaul a certain
amount of re-arrangement of the canal will be rendered essentiq] by the formation of ke
new dam on the Jumna. From this dam the old channel i)l require improyement
down to Dadoopoor, at which place the canal becomes ap artificial cut, anq leaves the old
brauch of the Jumna in which its Upper oourse is taken, Fpom Dadoopoor, ¢ Indree
the existing canal channel seems to be all that is needed with some small improyement.

If, as seems most propable, an arrangement 1s found to b Practicable and expedient for
taking off from the Jumna a supply of water during the mMonsoon months, to be passed
down to the Sirsa quarter, the existing canal will have to be enlarged 4 for dasiad Indree
near which it is likely that the new branch would have itg head, ~ i

Below Indree it is 3 question whether 1o make gap entire] i fi i
head of the Delhi Canal, or to complete the improvements ytn‘ggexlxmlen?;e: :u?fl Iliiatl;r.,n;lﬁ
¥ partly done, and to gegl with the portion of the canal below Kurnaal only in the

re
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: v i the canal near Kurnaul is a disgljace to our
way of re'.conStmcglon};as'“ll;;ex?mf%gn ;):ars past. It creates most pestilential swamps
SdsTnmEtrAiE ant rid of, unless we are content to perpetuate this abominable nuisance,
which must be gl(l){ed al)ou’t for the last 25 years, during which period no serious attempt
which has been t:) abate it. For my own part I distinctly reject all .share In any counsels
has been made delay in meetine this most erying evil, I most fully admit the great
which tend tod in:ry what has 20 be done with the most.scrupulous regard to economy,
importance ?if t?) sacrifiod: K BhGiste of elegance or congruity for the purpose of a\{oxdulxg
and I am £é2 B‘{ utlay which is reale not needed to secure eﬁicne'ncy. But it is impossible for
any considera '2l0 toc; Y reat positiveness the moral obligation Whl(}h. rests on our Government
me to affirm (‘i‘” lit,h aﬁ possible speed to the discreditable condition of the large tracts of
to put an enh wWeste"n Jumna Canal, which are converted into swamps of the most
land alOf}gl & te re, not only destructive to the health and life of the population, but occupying
pestilent1a Dg uw;rse P uselessly some of what might be the very best lands, It 115; very
in a manner drtle eculiar position of the ecanal below Kurnaul, whether any adequate
doubtful ﬁogl d; fecgs of this part of the channel can be got better than by making a new
remedy 'f'or tI fis ossible that economy may be secured by taking th.e new cut from I]nd;ee,
i b the sl o s sl it it e R P
an % £ nsoon st e westward. S
"ffe"eg;g;f:tipggp (:)S{%lfeo ﬁﬁ;ﬁfers Oau?i 1hepa1{ole subject will be reported on when the
the cO

inves’t lg'atxon ¥ co:;fil:i?x; of an escape channel from the‘ head of the Delhi branch. This
: [/nr(l’.t]h-gad};r come up, and will be dispysed of immediately. :
ko he drainage of the whole of the irrigated districts along the Delhi and
Fourth, lt ne The prgjects for this opemtion are 1in a forward ‘statf:, I am happx to gay,
Rohtuk Canals. ms likely that action will really be taken to get rid of the swamps in tl 'e}fe
and ab last l't}feehave for years been a starding reproach to our eanal administration like
disteil ?}?;cupper part of the canal before wferred to. i
s | 0'11' ] - re-arrangment of the distribiting irrigatiog cham}elg, and the consolidation of
Fgﬂﬁj ?‘rfm tl‘le main lines on canalinto rajbuhas. This also is in progress.
the outlets ise the main points hitherto taken wp. But I WOl'l]d strongly lflrge (Ehcf
] ﬂgsiiz(fl(:ggcl)sn also of the ‘advantage t> be obtained from rendering the chie part o
early = e »
e SYSte'm 2 ca:;lsx': a(::: Lb)eledoubfu that the line from Delhi to Kumau‘l, z.md the br{mch_ to
I‘ thmlg v ] enld be made navigalle as early as possible. From thls_ line of navigation
Hansti or Hllk(‘sfa’f:)isnlointo the Sutlej aaual in the neighbourhood pf I')Uttl?'“lzihl))a{lhq theftcci 4
a C]‘?Ei:n‘z':;tioﬂ‘]g‘()t with the Sutlej and the llPun(‘i'ab. b;[]‘(f::):v cﬁﬁﬁiunxczggsewgumaeul lt 1111:;1; w;fl
:gétle(l i CO“nexf;);io?sthdit&i&gﬁ? rxfl'(;l{giltlge th?zanal navigable also, though for purpose of
probably bs m;t will probably be a less inportant matter than opening the lower parts
iplerBal ey t}e;roucrh the most productive disticts, and go to the largest towns. . ‘
which pass | % refer to a point incidentaly noticed by Colonel Crofton, the expedlencyfot
'It'wouége zi‘r'j'(i)o-at;ion on some parts of th canal, hchi(eif_ly tge Delflan:)rgtthll_l{ mid l:,::et:lzrr: s}r
g h i robebly 1 e direction o )
;?'S?l.’e W;t‘er 0 Otbi;,lpa\rites\\%foglihléns’e(gs(;}z})lt%l} 2 ﬁevision of the qctual distributi%g of w:rxrtler
exp;lfssg(lldet:'liaf:ll:and what Colonel Croftor suggests is in fact quite the same thing, he
on the >

v = 3 D -
: ; f the falling in of the last set:lement two or three years hence in the Paniput
geeasion 0O )

istrict, will give a good opportunity of digosing of this question in a satisfactory maunner,
B 2.—1The Dethi wd Goorgaon Works.

: i i elhi Division of the Western
cs ar naged in (onnexion with the Delhi ey
Thgsiena,‘lvorl:lfhe‘;eargcﬁv)’ nlf)m;nezns in a satisfactory position, ﬂﬂdfc““ for more attention,
J uglna_t :my-be hoped they will before long receive from Colonel Crofton.
which 1 3.—T%z Sutlej Canal. ; -
he consideration of this project is still going on.t Ehe fg;z:;:t tggucshuaz;\.’ h:ésmt‘getg
deeidr@rd ?s the precise locality at which the c_zmal Shaxlriosl'zepmi'ﬁﬁy e anthlad e i tnt
: > ‘hich the question may Bz T s
e o i e S s D oy ebteng
Or 80. 18 =) » s 1'b ben'un. n e cours g
. actual operations would be : ;
D R LT S e, e e S e
foigt;al miriinw out of the main canals, preparatory to obtaining possess an
e o0 51
and soffing 10 WOrk. 4.—The Baree Doab Canal. p
. i ration, 1t is necessary to reduce the
4 this canal ean be broucht into ‘complete operation, : s
g o et s o e g G sl
i to ascertain whether it may not be possible to a 10 tprlj {ure Bfithe wagk
{@portant king a second head from the Beas. To determine the exac dla ke 4 ris,
i ':ﬁ\:;f “water to be carried by the canal must first be settl'e(tlz 2-nch:nu eelclisr;onrol\"tf3 .mvg
:vgéu?: aI?;:ls)smubly is, therefore, needed before progress in the existing Frrouen

can be got.



- Crofton that this tract should receive the avai
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It may be noted that the Baree Doab Canal was designed to carry a much large
of water than is secured by the Ravee cold-weather supply. The question naturally  ariges
therefore why should not the largest possible volume be Passed down into the dry regiong
below Lahore during the rainy months? The main difficulty is in the excessive slope alreaq
alluded to. But the general importance of giving the largest possip], monsoon supply has,
I think, not yet been sufficiently appreeiated, and the special attention of the Euginieans
should be given to the subject. I believe that Colonel Crofton js fully sensible of the
importance of this, and that enquiries are being made with a view to obtaiuing data as to the
available water-supply in various canal feeding rivers in the Punjab for MOnsoon irrigation,

The question of navigation has not been seriously taken up in relation to the Bare
Canal. I% s very necelgsary to do this, The first deSIderatum_wonld seem to he :012’?:2
water communication vid Lahore, between the Ravee and the Sutlej, . The ¢ang] featins 45
the latter river should be placed conveniently with respect to the navigghy, line leading from
the new Sutlej Canal. The navigation should be connected with Unmritgyy Gertainl; COTE
should probably be completed to the head of the canal to the Madhopoor Workshops to
facilitate the transport of stores and work. If there is any serious dl[ﬁculty in makin g?ihe
canal navigable to Madhopoor, I should question the propriety of extending the Workeho
and this point should be considered at onee, The increased cost of land carriaga wmﬁ?
almost certainly out-balance any advantage got from the superior cheapness of Water-power
over steam-power for driving machinery. :

5.—The Inundalion Canals,

Till now little has been done in the way of bringing these works under PTODEr engingg,.
ing control. They are for the most part still much in the same condition as that i whigl,
they were when the Punjab was annexed, and this means that they haye
for centuries, and though eminently useful, are exceedingly rude and ine

It is, I believe, a great error to think, as is often the case,
very economical, From the ordinary uncertainty of the supply of water, the returns are
low, and from the nature of the works the outly for clearances is heavy, and the risk of
entire stoppage of the supply of water great. It seems to me that there is no reason to doubt
that by proper arrangements the utility of thes> works could he greatly inereased, and the
supply of water be much better maintained and kept under control, while the eost of them
was reduced, It may not be possible, asa rule, to improve them to such an extent as to
make them deliver a permanent stream of water, bnt a very great step would be taken if a
satisfactory monsoon supply could be secured under proper control. - This much T feel satis-
fied could be got without any very expensive works, The discussion of the probable means
of improving these canals would be out of place here, and I
coneur in the opinions expressed by the Lieutenant Governor
Crofton that they call for improved supervision and management, and are likely to be a very
valuable resource to the country. Tt seems to ne probable that a very large area of the
country on the right bank of the Sutlej, below Ferozepoor, and a5 far as Mooltan, counld be
irrigated without any very serious expense by neans of a canal taken from
Ferozepoor. 1 should think that the constrietion of a pe
Lieutenant-Colonel Anderson, would not be required for g
river at this point. But the exact facts are of course essential before any useful proposals
can be put forward, and the necessity for surviys and levels urged by Colonel Crofton is
beyond question. These general remarks apply equally to all the inundation canals in the
Punjab, whether derived from the Sutlej, Chenab, or Indus,

T body

remained unimproyeq.
omplete works,

that this class of canal 1s

of the Punjab and Colonel

I am thoroughly impressed
g g ntirely in the hands of the
seeing that the revenue is collected, and bringing to notice any requirements that th, a

think of importance. Until a complete responsibility rests on the qEngineers fo;1 th:)(rex:lt]irg
thorough state of efficiency,
as they should, At present
Imperfect basis, and cannot
condition of things is manj.

management of these works, and their being brought intg o
and being made to pay a satisfactory revenue, matters will not be
the Engineers merely help in maintaining the works on their ]q

be looked upon as responsible for radical improvements, Thig
festly objectionable.

6.—~Projects for new C'analg_. Srom the Chenad, Thelum, and Tndus.

i arti : ; . he It see bable
that there will be no particular difficulty in taking a canal frop tm_ug i B
and Cl{iniout: is named as another likely‘ place for a saﬁSfactory lﬁ'::i] .l'lvgz ia;bs%vze dst%ﬂfzhmé
IREhios St helnsa el the Rechna Doab, the tract betweey the Ravee :nd Chenal)
O ory scanty, and the cultivation small in %l;anﬂt)’; and it seems ¢ J, thought by Colonel

g D i : eference to th, ore favourah]

situated districts nearer the Himalaya, which eenerall E. e m bly
considerable doubts on this point, and as the q?;estion is one Wh? Seasons. I confess to ha

e e ; qu ich must he argued on general
i}::!o;fuples, I will state 1wy own conclusions on it, so that the subject, may be more fully gone

need only add that I entirely

o)

e
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. ispositi the part of many people, if not of most, to consider that, as a
frovaon: %1 dﬁﬂ;ﬁ?ﬁ? i:;}n-atiorll) should beyd%voted to the regions where there is the
rule, the availa ecarcity of raﬁ,, to the more or less complete exclusion of more favoured
greatest absoll.llte zestion the justice of this conclusion. To take an extreme case, if we go
tracts. .N o tg;olute}}’ devoid of rain, and eut off from irrigation, we shall find an absolute
oo aiiie i:;rve water to such a country, while there was plenty of well-peopled and well-
dese}‘ t, 00 r‘ijs on which the water could be quite as profitably applied, to say the least of it,
cultivated lﬂﬂt doubt, be wrong. Now, as the natural supply of water gradually becomes
would, w1th0111 B e cultivation increase also. But where the supply is very small and
better, P"P‘La opulation is small also, and nomadic, or very easily moved. Also such a
recarious, t exfotp essentially dependent on cultivation for support, it takes to other industries,
poPlll*}t‘wln d§sa the robbery of richer neighbours. As we get further from the total desert,
often inclu l‘ﬁa arrive in districts, where, in the ordinary run of years, the cultlva.tl'on 18 satis-
we ab leﬂf’i‘ large population can be supported. But at intervals more or less distant these
factory, ??bal' btl:e g) a failure of the natural rain-fall as completg as that which is th'e
tracts il d('}t'la of the real desert. Then it is that the great sx;ﬁ'ermg_ caused by drought is
normal con iplloél opulation is so large that any serious deficiency in the food supply
develogsed(;alamiltoug I:md by its habits is so fixed that it cannot remove to other places where
becom i

food is to be got, and 1s farther incapable of finding any occupation by means of which to
00 v >

gupport life. : ' i
: Irrigation works should, in my opinion, be to protect this region
: The‘ﬁrst Ob']: °:e°§e§;§, f,m:ts. It will not suti‘xce to dole out the.supply of water with
which skirts the rshall just admit of the existence of a few human beings over the largest
ek et 'alfcumbent on us is to give protection to the best of our power to the popula-
area. Wtﬁa"r;;;; will be very dense, of the tracts subject to periodical droughts, but which,
tlofil’ vz};-:finary circumstances, are prosperous enough.
b therefore, from beginning with the region most akin to mere desert in our attempts
8o far, thz wor,st effect: of famine, we should, in my est13nat19n, take exactly the
to perent Famine will be the worst where the population is largest'and least
oPPOS‘:lte ecdog(l)se(-houqht, and our first consideration should be to provide security against
accus om -]

h a failure of crops as would cause famine In these districts.
sue ;

judge, this result will be best obtained by allotting to all distriets
o ?lmasa'{,ifbltg t‘z)ud; ?';ili‘g:'z rgi‘ the ordinary rain, such a supply of water as shall
wiiohwe reigz:;rl gay one-third or one-fourth of the culturable area. This .dlstfrlbutlon
s comp; eggmim{in(r with the best cultivated, and therefore most, populous distriets, and
Sho“%d.bz Thaen? 85 prefé?ence to poorér regions with less cultivation and a more sparse
supplyng BHe :
Populamon. : , T
; 2 gsomewhat paradoxieal, but I have no hesitation in
Thls co:c};ls lf:no??; ::ng,?erigg_mu will certaiﬁly be far better for any country to
affirming th?f ]f cits surface completely protected from drought under.the worsj circumstances,
kg gpe-ha of considerable prosperity generally, than to have its entire area partially
and in a state 0 ter, and so made capable of general cultivation, but at, the same time be
suPPhed Wlﬂ? ‘{ ad (;uo'hts of an extreme character. To extend cultivation anq pgp}xlatlon
left to perlodlcan berprgtected in the worst season, will be to increase and not to diminish the

beyond what can be his: 1 case in which our action must 'be regulated.not. by average
i °fb“2"bys‘§‘fi’;’£;mf rosult, I we leave the population to die of starvation fn one o
results, but

t will overthrow all the good they have denved from 50 years’ previous prosperity.
1

4 iness will everywhere be to take up the best cultiva-
1 theref(l)‘x;ei fioiggilcl:(z: 1;1:33 f(’i-l;lm ﬁ;‘iigu:; g0 on to t)lrle less favourably situated. It will,
ted and peol[; nderstooii that T refer to such districts as are liable to extreme drought, but
of course, ¢ = e:tain that in this category is included almost every portion of the Punjab and
T feel p‘%et }tre:u Provinces lying outside of the Himalaya. ‘For these rez:xsonsf IhdoPno!; éOOk
North essa]s to enter’ upon projects for canals to go into the desert parts of the Punjab as
upon propos: ortance, and consider that attention should first be given to the wants of the
of P’.essmghlefep cultiva,tion already exists, and where there is a population sufficient to take
gu‘ff ’;ﬁfan‘zage of any means of irrigation provided. : . : .
y eservations implied in the above remarks, I quite concur in the Propriety of
With the r s practicable, suitable investigations into the best means of obtaining 4
making, ?,3 5022 aforP irri«ration, from gll the rivers which traverse the Punjab. In any
suP_PIY ? s rtion sanale Cha importance of making lines of navigation should be carried
projects orAl.r ;111010: of this sort from the salt-mines at Pind Dadun Khan to Lahore, whence
n mmd"ca,t,ion would be given to the eastward, would be of the greatest importance to the
o

colmm‘:”;me and salt consumer as supplying the cheapest possible mode of transport.
salt re

> f irrigation in the Districts west qf tlae'Indus would

The valgeigf fe;r(ﬁ?gz:f ?;;M;eﬁ ;n‘; fiscal sense. Everything which will add to the

be very grea hilation tad security of obtaining a means of existence must conduce to the

weaéth Of.':: i)f? Ifabits of order and peace. In this point of view it seems probable that atten-
confirmati

tion should also be given to the irrigation in the Peshawur Valley and the Yusufzaie country,
on sho =} '
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There is no such powerful agent in the cause of civilization as money. The possession ¢ f
money derived from honest labour, and the knowledge that the means of procuring 1t in this
way were fully secured, would assuredly produce a very beneficial effect on the border races;

1.—Irrigation in the Kangra Valley.

Although the minor channels in the Kangra Valley are not referred to in the Memo-
randum of Colonel Crot'tpn, I notice them, beeause I do not doubt that mych good could be

Iam aware that it will

similar works Managed entirely by the people

Revenue Officers, that they do very well as they
U argument for abstaining from making

. rt of skilled Engineers is as certain of

producing beneficial results in this case as any other.

This concludes all that T have to say o

n the peneral subjects dis ssed by el Cr
oL st it il § g ] 1scussed by Colone] Crofton,

wing remarks are offered .

ineers to undertake surveys.. At tha present time there

: 3 ¥ duty, while the Punjab Gove -
for not less than 16 Officers and 23 Native Surveyars in addition to pxisgj:,o. :S\t;i?ﬁfnt qtb}
Although T do not doubt that .the Officers asked for conld be usefully empl ox':d it 3 mlern] ]
that progress could be made with gz smaller numbper, But it is ot easy to ;'17')1 S
can be given. ) 4y oW any help

The best chance seems to be in allowine 4 jab Gova -
services of a few persons who are qualifieq lfl':)t;- tslfri;n‘]gstg:‘};:";e'F t?tf(]l:v to obtain the
temporary arrangement, if such can be found willing to accept servin mi L[ t‘lme, and as g
possible, Military Ofﬁcers should be Permitted to accept this e )1'3_011 these terms. TIf
underst'ood to be outside of the regular Pyuplie Works Departmen h in?ly lélhcnt. It would ‘he
m::jde for a year only to begin with, During the next year we ch’a]i 8 ‘le O{_fer Might 'be
aet from England, and ¢ . bieontd can b X es ]; ee what help we are to
ol tln§ were agreed to, it might be settled that to bavin wi .. t(:;e‘?tter'
might receive salary as Executgve EngiﬂeerS, 4th class, ang B aa A ﬂl(:ers,'of whom two
by the Punjab Government, if they could find them from 15 as ssistants, might he taken

any shorter period. Tt wil bg best to leave the select: next for one year, or
and with the assent of the Mi ® selection o th St

o litary Departmeny and Hij lepoiab Government probably ;
perhaps Military Officers might be invited to send in fh:irE ;:;iency e COmmander-iu-Chiuf;

s,
YOIS prove successful, (he nu

1f this attempt to g Surve
after if thought necessary,

As to the Native Surveyor.
the training of i

a L abl LV '(
sugoested to the Punjab also whether By B might do
Roorkee Soldier class,

m bey might be added to here-

i 'cgl to take in hand
680 with, 1 might e
nder proper Supervision, the Bof from the
The only other point is the iy '
N . glving ap Assistant :
This I think sl_xot;ld be agreed to, Therebis much iaborio:g tcl;? e Irrigation.
'\ls:}(,?kxlng out Il‘l‘lg!(lltl(t)jl IE'OJeftS’ which is alone quite enough ¢, justify b trrolood o the
118 being approved, the Liey enant Governor 1 ht, N @ iPPointment.
A qualified Officer can be foung. et old s 7. et 1

selection when
For all these additior
rates of salary, &c.

ake his gwn
18 to the establishments, forma]

| Sanction gt be asked, st
As to the order in which the propogeq

: : Works shou] :

remarked is, that everything possibie ae s shou d be 23:1‘10(1 out, the fiyg thing to be

Canal, and that all other works should ¥ield to this, ¢ early Progress tvith the Sutlej
Having provided for this, and for 4y additiona] | :

Canal Surveys a.nd‘ the Baree Doab, the nextyt hingl o takeu:xlg Slifgllllllé'e]d for the Western Jumna

and probably the Sutlej series first. Last of )1 would ¢op ¢ the Inundation Canals,

it may be necessary to postpone this untj) mor j

e the Chenal, p
I shall explain in a separate note

ating

¢ Engineers gy availab]. Toject, and probably

on the establish
Doab Canals, thz_xt I advise the re-arrangement :f bhc“}g?csuﬁ; vzhti Western Jumna and Bireo
to make them suitable for the normal admiuistrative v Chargag on t,hesg canals; so ag
works to be taken up. For these special workg it will, T thiy} Without the additional special
speeial divisions, or sub-divisions, having Dothing to do wig), ’the better to form 2 separate
solely devoted to the execution o_F the works, Whateve, i nea (ianal' administratiou, al;)tf
specially asked for from time to time by the Punjab Governm ‘et( ed in thig way. must 'lLl
admit of a reduetion of one division oy e, of : whe‘n - The JArrangement will
for the special works, though, perhaps; not altog %:’1 ich wi]) give a few Officers
The suggestion that an additional Sy erintendine T . : .
the Inundation Canals is rather prematyre ﬁlst now. "Bf"ﬁluféer should be apgomltﬁd- for
2gamt when the Survey operations have been actaally . ay Properly be brought up

5 S/ o put 1 & y «
to indicats the early commencement of additional wopls of this (‘l;]dnd ttO such an extent yg
aracter.
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Dated 24th January, 1868. : oy
by CoLoNEL R. STRACHEY, R. E,, I'nspector General of Irrigation Works.
Memo. y COLONEL Iv. ¥
[No. 11.]

t : ertain expressions used in
tary of State makes enquiry as to th; mean;pg ;)guc%;f‘?;:tiox} in the Punjab.
Jecretar = lated operations of ; :
The Secrets v b on the contempla P
rawn up by me
andum d

. » D 1¢

gl tion had reference to the Iaundation Canals of the Punjab.
i54 estion  ha

The remarks 1n que

s at exists for placing their manage-
. 3 7ith the necessity that exists for | g s
oughly impressed with th i elievi e Revenue Officers o
i Fho,&ll;g]ifzndsld s i g 'mld Ilfllth&UgatlEi bfim;iuu to notice
ment_entirel 'Ytlnéhem beyond seeing Lha,c.the revenue __IS ‘igstec)t:m’ Mo oo ey Noke
all: gancarm Wiss LA they may think of importance ” (see last
equirements é ®
aayet 1867 :
P v - . 1& - < e o) 1
of 1st August I¢ What are the precise duties from which it is proposed to relieve the
is asked—“ What are £
It is aske

13 .
s Officers ? s i il quite lately
Revenue O hat the management of this elass of Canal ha.ls 1e;mn}€ﬂ \tv’as 1ﬁrst ol
24 b > 1INanag 3 5 the Funja ras s
18, that L 1€ 1 2 inags were found when e Ak { Nt
v in the condition in which things v ks are very primitive, and can lmgdl)
yery nearly 1n 11 ' the British Government. The w?x $ AR R BRI P
cess] f by the Al ol i refession ense. ey
e e Jor sengincering: - control s I‘l' r to long established custom, with very
be said to be under “and s distributzd according T AR T S 4
them as the rivers 1111;9 rference on the part of anybody. l 1eso%)l;1g A e o T
A R ri erie 5 e s mn s = E ( o
little supervision © the land revenue in a lump 5-um’nded The Public Works Officers
i e S fu;he cost of the clearance \\'htiiﬂ.“ lsp:tll'(;'hisim; the periodical clearances, and
ERL share 0 o i o epraged 1n su ot = - B s S0 ol ER a
ey l?g add:)n these canals mebnmmly ”f;"tﬁ establish the irrigation from these canals on
employe tempt has yet been mad
L s at‘tellll
no serwous <

-pe 1S : istri fficer, who
cientific basis. ; ger of the canals is the District O yoW
5% system, the practical manag ing the merely mechanical operation

L bt tlli‘;.t arise in relation to them, exlceptmnd lpf;vinnr for the removal.

2 uestions that aris . 4 te in them, and paying : :
settles all qrr the silt deposits, which accumula 2 11, ‘here the so-called Canal Engineer
of removing ! sort of svstem holds in Sindh, wh

iselv the same e L . 3

recisely th srvise the clearances. ) i
: Eere subordinate to supervise the ace in other parts of the Punjab, notably in thg
1981 . logous also takes place 1 , 1 of irrigation from small channels

ng analogous ais u sre 1s a good deal of 1 S

Sometlg Peshawur Districts, where there is a g

o and Peshaw § ;
angra d x . rol, ik KT et . e

I 7 der engineering COﬂthl 3 Je : the older 1['1‘1"1\\’,9(_1 dlstl‘lCtS.. I(l .[d.nj‘)lt,

s A lso a similar practice exists in nt of the water in the canals

In M“dmh‘::g nok sort of concern 111\1 ft 53 /:l}mné%tllt?ferv and Kistnah it is otherwise,

fngineers nave y works from the TNk Mo B L
the Eng Cauvery. In the new 'y . its distribution.

2 p e Cauvery. s ter and its dis
derived t‘loml ; lllnvil‘m thg complete control of the water

Ipoineers having
e Engl

: hing happens O
o Bombay the same thing e . : all Irrigation
i M)»sorej 3111‘% that jche complete responsibility for the {mdnafgetlﬂinzr(;f of irrigation,
My position 118 cetlll upon Engineers having proper k{"lo‘;]?{ ‘fgﬁvgmaqe from such aworks.
Works should befP:l‘ done, the ?:ouut,ry cannot obtain the u at e available
and that, till thlslls exclusive duty of the Irrigation I-)el'){“u'ni:rests of the landholder and
it. should becm_ne.t'le- n are made the most of, both in tfm int rabied. T Offiocs
resonrces for ]rrlgilt:wre such matters to the supervision 9. um'u;nue Yo ol Biiiinaus,
of the State. To e?l; occupied by the details of d""t“t?t’ revr(;zle ) may yeb be more or
: is greatly g v cement of our ) R <
‘hose time 15 & it the first commence! e ve must admit
\:11')1)' B e necesm;},c%;gs But so long as it continues fo be done, v
e . 3 an d . &
roidable m ma
less UDAvo

i ractical impossibility

t is provisional, and tolerated only because of the p p

i here at once. :
at thelf ,-hiu:a satisfactory system everyw‘ ; e A e
of establishing f our administration in this respec £1 .“ith '1.1;,6 e uekiraicey
ik i g o (i)n e . O lceg of business. By de‘zreescone
in which 1t goes on nment of a large district in all branc nei i Sbmigl S
carries on b10 g?ve:ranother is taken out of his bands aﬁu'c‘ D
;‘pecml bmnc}lﬂl a nbzlers | s ey alnllOté)e g(;% thf' ee ‘golmes when the wants of the
i 8 nol . | SV g : iy i A ; ;
Superiniendent, and often a very good one. inion, in respect to all the more impor-
Superintendent, he division of labour, and in my opnuoll?l,; L mbax:
ouoy sl Jor - t'on the time has now come for establishing I 3
A " irrigation, |
tant works of 1rrig : g | |
L‘uunciated. impose “precise” duties on the Engl.m_e.ra, at}xd to reh?vi;}l'@
. T mthexf to:“::g \|. but rather indefinite, responsibility t.tl"ttt my hufoi?d

. 'S 0 & ge LY e e v

District Revenue Oﬁicezssuch "a change can only be carried oth?“h thpe‘ RSt - OfpState
o tend UEERERS lly: and the observations on whic
jer management generally; an

stood, and been thought to have g
8 of 1 ) ewhat misunderstood,
Byswem 1 have possibly been som
v entec )
liag comnl

cific intention than was really the case. ; J:
: o aeCl o,
mmclsﬁtmk this is all that I need now say ]Onttthls .Ilr;ab L; alt with wwheri the BuniabiGave.
1 g » will be dea ' 3
ecretary of State’s letter w o e aul. o,
Para, 8 of thfos;ftllttfgg eredying the evils of the Canal near Kurnaul Para, 4
its proposalt:

d already by the Government of India.

The reply

th

th

yaent sends up
Lias been settle
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Dated 22nd February, 1868,

[No.12.] Memo, by CoLoNEL R, STRACHEY, R. E, Inspector Generql of Irrigation,
Works, on points calling for attention in, the Reveny, Survey of Mysore, wig,

reference to the TeQUiTements of Irrigation, Wors

The following remarks and suggestions
Jects discussed with Mr. Bowring, Major

s Present and prospective,

are made after Some conversations on the sup.

i g Sa“k(‘y: and ’the. Df‘PUty Sup('riudcndent of Colar.
I have thought that it might be convenient 1, record them ip 5 formal manner, so that the

Commissioner might take any official notice of them which Seemed to hipy, desirable,

2. The Revenue Survey no doubt already distinguisheg the lands g5 ¢
“irrigated from ordinary tanks” « irrigated from, tanks fed frop, rivers” gpd «
channels derived from rivers.” These distinetions seem desipy) e
3. The distinction between  wet and garden” land would, I think
by a division into ¢ one crop” and “ two €rop” land. It is not des
assessment if it can he avoided, and the bag;
ble, be the quantity of water uged rather
practice the crop does, to a great e

‘not irrigated,”
irrigated from
ble. e

t » be better re-placec
o tu‘ahle 10 recognize 5 croj
88 1or water g} Id, as far )Ssi
S 3 0uld, as fay a4s possi-
¥ than the C_hm’acter_ of the CTop raised, N, duu{)t in
" Xtent, regulate the quantlty of water required and so fai
rates determuxgd by the Crop are “qQuivalent to rateg detcrmiued by the quantie: 28
But it seems objectionable to do anything whic}, seems th‘) y lt' quantity of water.
of the produce regulates the Government demand on land " iea that the - g

4. In order to admit of the futur
settlement, and with dye regard to the

e si " Irrioat: : ¢
ﬁqircl-’i?temfoa JOfG rigation i o disturbing the
listinguish, in the cas e ctwecs 1t COvernment 1y seems expedient
distinguish, in the cage of all irrigated lang between the rate due T s podislin
rate due on the water, T am under the ; and as dry, and the

: n
mpression that .. -
Revenue Surveyors, to some extent at aj] eveuts.l b this is noy done by the Bombay

5. In each case the water-rate woy]

value of thoroughly irrigated land, ang

d be arrived at by
position,

of dry Jand of A Comparjsoy of the relative
< €qual f@rtzhty and conyepience of

6. The water-rate shoyld be reckoned by

represent the full valye of irigation of & comp)

amount to Rs. 4 per acre for tank irpj °TOP land, thi might

double those rates for two crop land. i » and, perhaps,

] ~ ixe O A Fany g T fe :
sum t? be ﬁgul however, ang these figures phaye been py { OPinioy > %0 the precise
might be reasonable, | understand that 16 mdlc""t“’f{ what I gather

tank Irrigation, alsy 1t is more costly to the @ the work nore valyable than
<8 Cost

3 < Possiblx the higher rate should be charged fo, tanks f, o o maintain,
VEINg more certaip. 1 rivers, the supply

8. The Water-rates fixeq by the 8§
the rain-fall ag indicated t

account, of such variationg,

reference to a Maximuy, .
plete sort For o

ate, which would
Qatlon, and Ry, 5

or t : ‘
énce, and pgq Teémiggi he annug] fluetuations of

Slong :
ns woylq € claimable o
9. The maximum Wate-rate shoylq

; e » 88 far ag pogsil, S

l‘aloolf.olr D ltsm(’tl;.a}”d an absl(ilute maximy, rfll)t.e 1 &b pnrloal?ei]un{,form for the same
very high rates which are getyq Y Paid in some aa > ably e rescribed, L
is extended, it would most; like]y be i are quite ; p . The

Mpossible ¢, maintaiy oL cheptlonal,. and if Irrigation
CUltivation must be tg . . €s, t 13 plain that the
€y value, makiy, -t,o add the quantity f irrigated

» Iaking the mamtmanc 1 Y o Irrigated

e rory s
of very hlgh Special rates

tendency of the increase of rrigated
produce, and to reduce jtg mon
less and less possible,

40 Homasy be SO the Jighij; :
respect to the nmm‘teuance 0 t.le. Irl‘}gauon Works, S, Uity of the Government in
now is, tl}a.t the Gpvernfnent Mmamtaing the chief workg ; ‘dlld that the ordinary practice
system of the Natlyc (xoverur{lent, 'tlm. ryots provide] t E:LS PTOb_abIe that, under the old
comp]etely, but I believe that this obligation has been alloweg . need.tul labour mq - ar Sloss
and that it can now hardly be re-asserted. 0 fall intq disuse of late years,
11. In the case of tanks, Where ¢
therefore propose that the obligation to the contrary, T shoylq

masonry works should be recognized, the whole ¢ost of the dis(t) .lmf‘l_ﬁtain the main bung and
distribution and control of the water being borne by the Cl;]::l Juting chanuels and of B
ever service Inams or Village allowanceg NOW exist. Wators with the help of Whini

12. - The Settlement might determjy
Inamdars or Village servants, and it ghg
not performed to the satisf
be lable to be ousted, and other persong Might be g Pointeq 10 neglecteq them would
for the performance of the duties at the cogt of : AUrangements mado
did not supply a sufficient fund.

nams or allowanceg

13. If, under any exceptional Cll'Cllmstm]ces, the Cost of S-1ha
Ticas ol Was borne by the Gowrmucut., the higher “'ﬂtel'~rate Sl’:ﬂmteuance of a (‘}-Hmwl
the extra cost to the State, THd be charged to

here is y, specific

age

meet

(2%

o 5 = i

i d in the case of channels suppliec

firpcal. prindiples o lje lfoxuo“tfii 1s[:xpply channel with its masonry

14. The same icuts and regulating works, the n}( T A e 2y

o re ?nVlided e thej C(htl; tcl)l duty of managing the supply to

works, would be P110~ would be formed by the ry;ota, and the i el ) T i
o aiing Chjmlei)lslld fall on them also ; the Government regulating

the village lands

: ls. : 3 ain channels or works in
in the main channe isting custom places the maintenance of the m
5tin stc '
» ere existing
15. Wh

i fees or allowances (if this ever is
ills sarvant paid by fees or allc
ial Inamdar or Village serva tlh‘ { terminated absolutely, or at all
ik sﬁ)iﬂ(’t WS ATRnES Bl it ez_t l” G:e rnment under any arrangement
thin it i L} 1 't the discretion of the Gover rer,any K e
erminable at the dis el . TR A employ
events declatedFtOrlﬁl:('Pm1)01— management of ﬂnn’gatio? (;;llll(lmérdérs, ;m«Il b Ui D
al b A o i 7 unde ; 1
ir. : st be directly . ce discipline or order
thought I oulate the supply Rasy impossible to secure anything like diseipli i ' d
| and rog i Id be quite imposs 5 : i at) Vet
atro. and it would 1 . £ 1Ving money wages, g
Klqna“iﬂg g, holding Inams, &c., instead of receiving
P ol¢
- of men S
ith a body of me for misconduct, ; : e
wm!:]mmary g ime has net yet come for taking up thoroughly thee% e
3 helige thas i ie hould now he taken, so that by degrees an
i rimy] t the needful powers should no >
o1Q u )
channels, b
of the

the hands
the case), I

e introduced. iderations which seem to call for
ay be introduc : she general considera
i m"i‘h bove observations relate to she geners
17. e a

arr s under
: the survey. I next shall refer to the arrangement;
o 18 8 SV
2 in conducting }
; ttention 1n
g eclal a

c Wi le.
‘€ oT ears will be mac ; i
a fixed term of y é . y me an increase
hich the settloment fox eservation of the fair claims of the (;:overn!‘_],cl{t t.o
e | For the effectual I)l'efsgrvfl 1(;' certain precautions will be necessary :—
18 or . ease of 1rrigation, ce otALR: T 36 own
" : mereas > A nme o retain in its
of revenue with o 1d be within the discietion of the vatel?ﬂoc?tt a,tsystem bl diick
19, - Firsf, it shou f all thelarger irrigation works, d?a Ot -Lll-uivanmffes given to the
1 t.he managemel,lt 0 re strictly paid for according to the ac tlfl( ':,ctu‘tl z;e‘x o, g
3 2 3 > 5 3 B g & t?
h}ani) zueﬁts of 1r11-1ig:t)t10510ie by charging a special waten-tmte ono thzit any reasonable increase
the be b - 1d he i for short terms, s e 2
U ither year by year, or for : - the satisfactor
ryots. 'If‘ water given, either ylem f;};uyre‘ s kperience has shown that, for t y
‘ O ~ le in the -
supply of ht be made
migh

certaing s actual acreage
casures must be taken for nscut}lm'mg tll“‘ 'L](‘:Lta on whi?:h
of rate ant " of irrigatlon works, m'ux. o w 1 administrative point of view, the d:
managen <This being necessary F

«ear by year.
gsareckon the

: : oer 5S 3 ‘kn’ and \VOuld be
i 2 a Sllited to the lﬂal‘c()l C]a.SS Of WOrKs,
£ 1 l 1 'g Of course 0n15
hlb plan 1§
20. Bllt t

i a proportion of the irrigation
: e fnjufc Spnbs Wi, SRR e arog ll" I3;](1'1pch special orders should
terly inapplicable to tllj fore, be desirable to make a rule _))) RS SDE s e g
ut? flysore It Wou%d, t (l)e,re ]ig;ioner as t¢ the mode of managemen bRty et
be oblaine el dt mpleted. Perhaps an area o : 0¢ :
ed from ¥ o S Co 1€t€ . PN nt Iﬂl"llt b(.’
{)e O;):T;Lks befor?l i tﬁzttllfrﬁ]iini)(lz}oud I\)vhich direct Government manageme o
el oarded as
1 be rege
might

o nor tanks n ubt, the settlemen g just as th there
; For the m e ent should go on just as thoug
f LSII;I . - ric dfresra gy doﬁ t’lt dsutrtxlirri](r'ltfed lands. All that should be done
1 : "o le between irrigated sn ge
isti n made g
no distinctl

o v y : INg ¢ al charge
t s given, and the system of making an annual charg

o for water are given,

charge fo

4 ing fair assessment
to the Government the means of adding fairly to the
A i
inth R 1 the revenue.
» thes“e, s p}y is unprovided after settlement of
o ater-sup
if the

2‘) T] 2,88 Bssrﬂent wl' 1 I h(} gepd[u (0] = [ 'mi i ])(.il](‘
l t ()f W 33 ate ce permits Of thlb De: - bl
i rati 1 tvhe 'at(,l" rate, at on = : ‘
me h A l. (Jelr ; li i V. scertaine what lllnd h(lﬁ 1ad 1tS
‘ 1 Ve’ Ilt as b 1 --male, 1t V 11]. be ascer t-unb(l ll 1
. e 2 : } l
e “y 1 1pr0
Aft Tra

i enue on this
it be made to the Revenu
irrication improved, and an gl(ldlt,1on _fox'll b{;uldi;lﬂ‘ bl E A
facilities for 1rr1gat10th survey rates. For instance, 11 1n a g
g 'dine to es € ates.
t according
aecoun

i rater-ate, and 10 acres at half the maximum
B -(h i the 10 acres first assessed at the
e rﬁ et an O “1 lLflormer dry land are three-quarters
as : » :
e ater o ar afl1fly i e . 55 'ttler rate, or a half rate more, and the 15
hf;lf o hen Jr: g wil be Aipegalich fulll'“;d I?L;'o;‘e (’)nlv paid the dry rate.
hal hen th Of % ater-rate which be y pe : Y
irrigated, t harged a three-quarter water-ra . irrigation might be tested for, say
acres will be charg ¥ ment, the actual extension of irrige <y (-(;niuue O ey
29, Adter an uﬁprovilts sc’) obtained a new settlement rlnzu, e to r
e i sy iod thought proper.
ndlof shorter period thoug )
hee lsing 5 B e e s he Government must of course
the existing geners f an improvement on a large scale, the
24. In the event of ¢

h t e [) t : €S e an
k 1 ”le O i Se Of a restor Ld W OTL, 0
. elf as 1 thC cas ; { #3 l.
ve the po‘ver to ta mana.c men 1ts 2 . l : h o ;
] t‘ooetl[el new WOIk .AI.ISO any Secolld iIan(Wem‘en % [uld be 11‘ l e h water ate
ll d e 1 .ment inierfering With [he rigllt« Of (JOVemmeut to 1increase the wa er-T lt(, i()l
8 ttle
secon

done.

i : e - : ises. It will be extremely
further improvements inor tanks another consideration arises
2 9%  With reference to the mino .
29,

< . Il improve-
dertake to make a .
iy o Governmem';r tro é]ies may arise in connection
e phich ar e s i “Ol‘ : selves provide the whole sum
ments which it rements.  First, that the ryots will tl?llll il TS & phray ot
with minor lmpw‘enecessary- Bl o i
ur 3

s ortion | :
| s complete restoration of a wor
i - ovide the whole cost, and effect a
: ryots provide the w
26. If the 1y0

1 i suitable. That the ryots should
1 ow, the following plan is suggested as suitab
wholly useless now,
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agree to maintain the work at their own cost, and on failare, ¢},
former position. That the land irrigated from a tank th
only half the ordinary water-rate, and that this advant

R ; € perpetual, Thus
the expiry .of the existing settlement, the new assessment woy]q deal with the it
like those of all other lands, but the water-rates would not pe increased to a hig

: than half the maximum, s

Mgs t0 g0 back to their
U8 restored, should be chareed
age shoulq j s
Y Tates
h(‘l' rate

27. 1f the ryots provide only part of the money, or make A improvement a
\ work already partially in use, then 2 corresponding - redyetsy, might be made in the
5 water-rate on the additional area rrigated till the epg of the Crrent settlement oply
’ after which the work would he treated li‘ke' a common GOVEI‘mnent tank, Thus. i o
Iyots supplied half the money, the reductiop would be one-fourth of the o ]

5 SO on.

Water-rate, and
28. 1In dll cases the Government wonld reserye
what works could be made over to ryots, and in what ¢
out operations itself. Also due care ghould be taken t,
(1] is likely to arise from any work handed over to Iyots,

29. Next, it is important to arrange for the {4
ryots of the obligation to maintain all the sm
ment taking up the petty repairs of the muylt
very great difficulty, which should, as far

; 30. Therefore it might be decla
requiring the ryots to undertake the n
system as the following :—

31. The average cost of m
to the actual expenditure for th
increased sum which w
ment in conside

to itse i ' ini

. ?tsilf the right of determinine
ases the Governmen should carpy
S¢e that no danger ¢, other works

usfer from the Government to the
aller tanks The necessity fo, the Gove I
itude of tap)q Which exist ip Mysore Tl
as posszhle, be got rid of, 80re, 4g 4
"efl that the'G'VOV(-?rmnent should have the
namtenance of :

v Power of
all mingy tanks

under some g
aintenance shoald he a
e last six or ef
as thought right. This
ration of the ordinary repa
92. The works would be ns
by the Revenue and Irrigation Officers, and when
wonld be given to the ryots to m

ake good the defects In a reasonable time. If this was

not done, the work would be carried out by the Govermm—mt, aud the actual cogt with

an addition of 25 Per cent. to cover the expenses of Gwemment, wonld he levi'u}] from
; . % & e

the ryots, the payment being enforced, if necessary, as though the Sum due wepe an ‘
E <

of land revenue,
33.  Suitable powers

named to superintend the

butions of money from the

SCertained iy, each case,
oht Years, and o

Siving
] Sum would pe deducteq
us leing carried by the I'yots,
pected from time to time X

rtferriug
any fair moderate
from the assess.

under Stitable

arrangements
any neglect  wag i

observed notice

arrear
should be given to sonle one
repairs, to admit of his obt
body of the cultivators.

among the

£ £ ryots who
ammg the nee

sl 1 )
dful l;xlmur, R b

< : or contri-
_ Either the deduction allowed  frop,
the revenue would be made over to him, or he stiould have special facilities
summary decision in case of any mndividua] ryct refusing or
of the work.

for ohtaining a

neg'lcctlllg to  beay his S

hare
34.. The obligation to maintain worksg improved at e cost of {he
proposed, should be enforced under the same system,

35. The failure of Any ryot, or body of IYots, to act fu]ly i
relation to tank maintenance, should Justify the GOVOl'muent 0
Of any agreement come to, as to a reduced water-rate being le

36.  If the ryots anywhere decline tq carry out the imPI'Ovem(mt of
ohject to enter into an arraugement for maintainlng it, as ;
may entrust the work to

a small tank, or
, as Juh‘t (-:3(1)13'1” d ¥ :
T4 50 : ed, the Governmen
any one ready to take it up, and sych, 4 Person ;hould o g
advantageous terms that would have begy given to the ryots, or +} ece
the needful contributions for repairs, as
introduced should have an absolu

ive the
5 the powe

the case might need,

agreed to by Government, or til] t

: IS Decessary to leyy
: . s arme

te title to retain his fay .

take up their ordinary position o

made at his cost,

Iyots, as before

lp to their obligations in
o n'cakmg the settlemeut,
Vied.

T or contractor thus

i U any term of years

he end- of the e:ﬂsmlg 3 1en tile 1'vots 1;)i(rbt
0 paying the farmey com Pensatiop for 3 2

the impru\'emems
57. This disposes of the matt

the Government would not care to Manage in Jetail. For tl;
channels some further remarks will be made,

98. As before observed, under a sygtar of direct MAnagement. 1 1
tctual area irrigated from time to time myst pe considereq esseantial 3 1‘“"“‘1*{(15{0 of the
will be necessary to have a det.alled record of the areg of all fiolqy. (I) Certain  this ;¢
therefore extend itg computations and recprds to the fielgs #o90C the
Numbers. Tt will also be 1ECessary to provide for the Stira
: formed from time to time as irrigation extends, and

ers calling for notjce iy, relation ¢, the minor v
works gy

ks whieh

areeyr ;
o€l [he river

¥ Suryey
also fyy );l?;rd "6¢0rd of the ney fields
: g . ¢ S, K Noe q 4
perience shows that this 1$ requisite, and Provision bhOllld be ma e, boundaneS, Ex
larger works. .

2. Although I consider that i is
mereasing the water-rate on irrigated lan
eXpedient, on the first indroduction of }

necessary for the Gov
g 5 ramep o
I from time ¢ time . oub to rese

% yet 1
1€ survey and pey asses

rve
t may, Perhaps,
Stent, deg] with

it l'ight of
be thotighs
the land-
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. ing lands irrigated from river channels on tEI‘I'n‘R, as 11»(321.1‘1‘)’v nsvcaz })‘?':}Ehi
bolders occupying 'a ots having tank irrigated lands. Therefore 1t may be wishec
Rng . A8 ADIINID A tofryoti’lp channel irrigated lands for 30 years in the first place,
to settle the water-rate fooilm’rvitsf“ tifne \\’:ﬁ@l‘-ifmte in abeyance for the present as regards
and to leave t:lle cljall)ll.‘(;r ‘mzvﬂim;ds which may be brought under _Irrigation :}ft(;-r the
lands "mw.imgm?( there o;)uLl be no reason for making any such provision, and for
settlement 18 glzu{t;, mlout t:) Taige the water-rate at discretion should be n,Ihrme_n_l,.‘ lt}
G iOtth('l(t)V;]lxg rate would mnot be changed oftener than at the end of five
undejsiotic A f charge.

from the last fixing o g

these
bemg
years

; ; irrigated land, or land
7 s for 30 years on channel irrige :
a settlement be made thus f : _ z s X
40. If a sett ss of tanks, it should, I think, only be allowed when nearly all the
Pislhngest: clusi of fanks; i | irrigated, or when such lands are in a compact
underbl‘ land is now under cultivation and nngaJ e(i or o3 A Yoails® veater Sttt
arngnble sAnc 1 : i bave lands on whic yee il i
ngh be very inconvenient to hs g a sarstiof th
/ : ¢ was fixe i 2ars of the
block. Itl“ ouh\ind up )\,vith others on which the water-rate was fixed for 30 years
arged, mixe
be charged,
gettlement.

L y f P14t aroe
ich settlement should be made unless the total w?mll?ttle' Cl{)“is‘;i
S0 no St settl - - Y : his  be ng
o 1A1‘21 maximum rate on the whole area, less .s]ay 20 per ti?el; i T
0 ( [ne £, St g s 1 a rovided as tc g C =
simen t)-r ld show that the irrigation was so likely to i U,H,Pt m already explained as
e wond | in the assessment in the future under the SyS Ll 8 1) t e
r n arat Lo | 7 ARBLSE - g 3 . " 0 rOVe-
giderable alterations io‘:: of tank irrigation, for this of course would also pply to imy
icable to extens ¥ Ly S nels
applicable irrigation of settled lands unler channels. g X
ments in the irrigs : ere not thought necessary, however, all the lands un er
2. If these concessions were not ¢ d bring under direct Government, manage-
i tanks, which it was inteaded to bring ; ent, and for five years as
channels or large tt:lnd for 30 years, so faras the dry assessmz?u% went, an el gt
: e settle b AR P i 3 wernment to intr €
Ziiie. mlfhtvpfter—rate It would then be Optxmll.;mlI with :{i:urrl.;t IL)es't LR Sepe
sacrarda 16 wWab e ' ater which was ouy ST, & 4 ;
xegalda b system of charge for the wat g, s 0 any farther time that was
auy Gl vater assessment at the end of the 5 .Y‘—’;‘““)l ‘ stem was ready
‘'vey water assess . 3 ) 3W SVst as ady.,
for the Sul‘t;'} ‘Sur\/‘(‘V rates being meanwhile extended till the new sys
ient, the Survey rate:
convenient,

i i A,
experience enables me to form an opinion, I am ;njllliul lfo tlmﬁi
e S Ny s el rater-rates rigated lands wou
-l aureyto follow in the assessment of water-rates on irriga :
roper cours
that the p pes
]u)le‘ somewhat as follows :

o blie s l area irrigated
3 i from year to year, the actual : ig
scertai exactly as possible, yea - i e
44. To &”Celrmm)as At th}; q"mlm time to ascertain the qnmxg,lllty of w‘lu]lnt%p(f;'hleqiud
3 Several Crops. Sd 2 UL v.* separate villages or ots : £
under _thb_ SO"L;’I deﬁElG by degrees the supply given to b?-p‘“f Lﬁl\l ?tob & nléeded i thé
the irx'lgfttl?n:] £ ﬁmntity by a fixed sluice, to what experience shows )
imit the quantit 3
and to lir . ‘
lands. lete control has been established on the dlntnlmthn of t]lle .wwtu,
AVep Ve alcom{) ; GIC actual experience, being got of the average 11'1i'1glztt.e(_ area, fto
e, KRONIEVES (0% 10 ipk J : sh - ixed lump-sum for
and a fal lan;\ l,::.l%emeu; w{th the land-holders thqt ﬁhey ]sslmlsl pil,y actcx;:t;"wt t}{) o
make & Coutmbli;); irrespective of the actual area 11’1'15';1.%(. )‘ll(,ll tzL o tthe i
each fised oper t)r’nw,vha,t; reduced rate, an allowance of 20 per cent.
o b 'S on &4 sSome ; g s
ve years 4= el
nlum) rates would seem fair.
o

he mment would be in a position to
i such a system, the Goven R 20 pos :
46. By fo}lowxsg azpfa "iK pog); ible, the useful effect of the ‘ut“ulalylg \‘\\]Ltleclh sig)llzll:ft 1;1,:31
‘ o R ¥ ral increase of rates wh ‘might |
extend cons tim}; ' to take fair advantage of the natf}nthe country. The terms of the  por
at the Sa”zlef with ceneral increased prosperity of omii” PR GER e
fair'y ho‘pit bzrincreasbed beyond five years if experience s
tra'Ctsnltmilg think, that five years is quite enough.
present,

d provide for

i -rate  would be charged would pro '

" rules under which the water-ra : N Sl

apos Iillea:il;;ir:gnts, e | cmgl:ergr sslllll:;ll(id “{)t‘t t;lcl)laﬁrf::)lllct:i{)n of

any specla s ny sort, As a rule, ot 7 ; 5

crgrps, or spﬁcml p;?;e;agfso?az short as to cause sensiblel.dgzerlomtlon m the crop, and
B ‘ i 2 limit.

ratis lm]btsl'bjree-tburths of a full supply might be about the

perhaps

i ly necessary that the distribution of
; b a system, it would be clearly : FRukon, |
48. To C("ry-qgttsi‘;i-hchm}nels should be under the full control of thuf (})thcer tm
the water in the Erl°arlwllg first principles which should regulate the dxstrﬂ.»utlxon lo tlxe 1:? (ip
2o ] i : lands 108~
charge of t?}e gwt)lrles available supply should be considered aprth?ill)ylle Jﬁ aacctt) 111(;] : :)1;( i
waiis by tha i ithout admitting of any priority of claim R i
ble in equal pmp(-)rtlonhs(’,lmllt ;;p to extend the advantages of irrigation to the lar gest possible
: 3 3
&ec. The intention
: or AR, S e wer to make any needfyl
area 49. To acecomplish this, the {rrll)gz_monleOféﬁigrseilig;lciinlzﬁzfdﬁgl iy cousiderefi( g e
- cisting arrangements, i being 4 T Sl hic
change 11 ?{::'ed A change, to appeal to the Revepuet'(ﬁhg?r;,i‘i revenuepalsseS;nen;
had been {“;]in” allowed a proper compensation by a reductio s
case, he beidg | .
or otherwise. . ake all due care that attention should be paid to
" of course be proper to ta ¥ S :
¥ WOUIC(linnzms were carried out, and a svstem foal-’.l);alirﬁggﬁ:39“2‘:0’;(;181 ander
i i e e £ s 2 '~ r ) Wl ¥) s
objections l;;fosizy should be established tor prevent the inferio 3 8
superior autho :

doing
-l ey in these or other matters,

ras objectionable

what was obj
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51.  Certain police powers should also be given to the Irrigation Officers to admit of the
summary stoppage of all irregularities in connexion with the water-supply. _Experience has
everywhere proved that, to be effectual, the repression of offences of this class must be
exercised on the spot, and in a SUMIMAary way.

52. The only other point which seems to call for notice is the position of Inamdars, or
persons holding lands under Governn_zeut In any special manner in relation to irrigation,
It is very desirable that the rights of all such persons should be defined exactly.

53. If an Inamdar holds irrigated land, the equivalent water-rate on that land should
be recorded. It cannot equitably be held that he has any richt to any water-supply better
than that which he now has, and if an improvement is made, he is fairly liable to assessment
for the advantage which is not part of his Inam. In practice, the only way of defining the
water-supply will be by stating the equivalent money Water-rate, which will at once afford a
ready means of comparison with the adjacent ryots’ holdings.

54. The liability of Inamdars to share in the cost of maintenance should, in like
manner, be distinetly recorded. T understand that, on the revision of the titles of Inamdars,
it may be possible to induce them generally to sssent to" share the cost of maintenance of
works now kept up by Government from which they benefit,

55. 1If so, it will of course be an advantage. T furthe

ye (=
nature of the liability should be defined in guch a may as t
as to the precise mode of estimating it,

I need only remark that the exact
© Prevent all question hereafter

No. 101, dated 1st 'b’cbruary, 1868,
[ No. 13.] RESOL UTION,—By the Govern,

ResorutioN.—The Madras Government, SR S
Government of India a project for the extension of the Il'l'l"utiou Works 'b‘mﬁt_“m, J tgc
Pennair Anicut in the Nellore District. For reasons explained to the U\I'hdﬁll‘)p‘l‘cd mem i
the Governor General in Couneil found himself unable t9 give sanctio g vmf (Juv.ernmeut_,i
further explanations were afforded. The Government of Madras has s:}‘)fx(-)tle .ln‘u_]uutvuflAC‘li
a hope that an additional report, more recently sent up, will satisfy lthe (f‘“tfl“.c“tl.‘v' L‘-‘!”_L‘-“‘l‘i‘
that the project is sound, and the works will now be sanctione(, T ament of -India

9

2. His Excellency the Governor General in Counci) has observed «w: P ¢
\ = e i at et Bt observed with mych satisfaction
that the Government of Madras has ab once cordially respondeg to the baf o acs
of the class under consideration shall henceforth be sent up for there.qm% lh,:-l_b proeols
Government of India in a more complete form, and His Excellency in (‘u::”?'s; e.mPFUU v
delay will in fature arise in dealing with proposdls for the cxeeuti;u c:fc'l tluu%'thiﬁt }10
Irrigation Works in the Madras Presidency, W PECRRL foe

8, In the present case it seems to.H‘is Excellency in Counej] that the bhegt way of dis-
posing of the questions on which farther informasion has been desireqd by the Government of
India, will be to depute the Inspector General of Irrigation Workg to Madras to go into the
project personally with the Engineers of the Madras Government, undep the ])rovisigns of the
Circular Resolution (No, 60, dated 2nd July 1867), describing the Powers and duties assiened
to the Inspector General of Irrigation, This course would have been adopted sooner. but
Colonel Strachey has been detained by other duties which he conld not conveniently quit, ~

4. The Governor General in Council remarks that it will ce

speedy termination of any discussions that may arise between the G overnment of Indig and
Local Governments, on professional or technical subjects in relation to Irrigation Works,
to bring them to a point by personal ecommunication between the local professional Qfficers
and the Inspector General of Irrigation Works. Tt is believed that most frequently ]
differences of opinion will thus be speedily reconciled in a manner which will be acceptable
both to the Loeal Government and the Government of India; and the Governor General
in Council would, so far as is possible, adopt such & method of settling differences for
tuture,

ment of India, p, W. Dept.

in June last, forwardeq for

rtainly conduce o the

23
e

5. The visit of Colonel Strachey to Madras at the
of the Government of India, also be taken advantage of fop considering, in communication
with the Officers of the Madras Government, some other matters which are of much pre /
Importance in relation to the progress of irrigation in India,

present time may, in the estimatjop

sent

6. .The first of these refers to the system to be followed in fmmir:q the Revenue

T 5t + T chibit pes hi ] v e
Accounts of Ix_rlgat_wn Works, so that they may exhibit resplis which shall be eomnparable
for all parts of India. :

7. It will be remembered that the main object of Colone] Strachey’s visit to Madras and
Bombay last Year was to obtain data on which to male Proposals for effuctine the above
purpose.  Colonel Strachey has expressed an opinion, in hiel the Governor Geueral in
Council fully concurs, that it will be a mope satisfactory Way of proceedine. in attempting ¢
accomplish the end iy views, that he should discuss the subject personally at Madras wi;h o
few selected Revenue and Engineer Officers who have a full knowledoe of the requirements of
the Madrag '\’Vorks, and endeavour tq arrange 4 plan which mighthbe submitted with a joint
Fecommendation from them all, for the approval of the Madras Government, By condueting

‘.;

(3% )

3 . .
‘,»u(;h a disc”~slon a'} Mﬂdlas 1t Would prObdb]y ])e pOSSlble to Setz(l(’, 1n a 1ew. (]:[yc t() the
s n . 3 t “,h ]t Cth . "E VVU“!I 8QUiLT g ‘ l' ] llﬁ ]
E"lt]:‘f'l flon Of ;]“ pal leS, CIwis 1 j : . v

pondence.

yovernor General in Council recognizes the fact that the extent of irrlgatlou a5
8. 'The (J}rovcl‘dtu t};'m in other Provinces of India, and, therefore, that the requirements
s 18 2 greave ¥ i 3 a1 "0, ao 4 11
Madras is muc; T{cvcnue and Irrieation and administration must be _c<)Ub1401bd as o’t pu.xutu_'y
of 1ts system 0 any conclusions ull<>l;ted. It 18 believed that no serious difficulty will arise in
lmportance mh;) hiol shill fairly meet all the essential wants of all parts of the country,
arl‘allg,“"izv"Ga pe‘mment of India trust that the present proposal: will be acceptable to H_xs
and tl'he ()t‘{le Governor of Madras in Counecil, and will lead to an early settlement of this
Excellency the
important question.

j 5 chibiti 1 nnual accounts of the Empire
9. The next subject relates to the exhibition, in the a-c:} g Lzmd
p : svenue derived from Irrigation Works undcrq new separate head, dist it d
of g nd Public Works, under one or other of which the income is now show n, the system
g i it i oh reason.
in different Provinces varying without much

10. In adopting this change, the plan that has bqeu_ accepted for thg last lf’ew years, u;
1-‘(; & h l«‘urcstnl'eve“lws’ might be folowed, and it is thought that it wou d, fox seye}u
respec be productive of sensible advantages, accompanied, as it lmtumll{l_wlould )te.,t :_thl} a
re‘xb:ll ’mlilll"‘ separate exhibition of the chirges for Irrigation Works, which constitute the
COTTESpo o sep: :
set-off against the revenues. SR . ill b 1 :
With a growing expenditure or Irrigation Worllis, 1t will become yearly mo}x;e
. 11, : lshow “in a distinet and tangble form, on the face of E]rl? annual _aceou;xt», Ec
tant to e : o PR o e sk’
Moporkans his expenditure on the Revenue and Charge of the year. The re-action of such a
results of this €x] f the true importance of this eclass of works, on their administrative
s pio 4 sracention 0 ‘ : 2
distinet P“(liﬁ’tq];o probably prove of much value. The large income which would be
; rould als ! : A T tria adras at p
coutrol,t W be due to irrigation (and this paricularly applies to M.xdm;), wzuld 111.dxc‘1te in ‘u;
- (o : v -1 p g aod fi s 3 3 . =,
sho\‘:“t lo' ble manner the necessity for making all needful grants for the maintenance o
pistasa pRa PRI
;1111; works which secure that income.
l - . .., s 3 [~ 'Y 1 )' orre <
2. The frequent complaints which have arisen in pasp years as to flthgmstviffi»cllen‘t \_,lx ants
" oses, would almost certainly soon eease in the face of the facts w 115.1 such an
urpose 3 " 1Bt tc 1 5. 3 sl 1 uxta-
for suca P u%d ﬂilﬂ)it in an incontrovertible form. At the same time th(fx }mm(l, h}'tt: Juxta
account wt("th (‘}h'u""c% and Revenue would afford a ready and most useful check on the
Sit10 € g R 1 . - - P woynats 4 ) »
position Ol manawem:’ent of the Irrigation Department, ‘u.nd. \voul'd constantly keep in view the
ecouor}ltlhlf r strict frngality, and indicatewhere the administration was best conducted, so
ecessiLy 10T 8 A i 2
?11 15 finanecial considerations were concerned.
ar g

3. It is not to be disguised that some difﬁculty may be f'oupd in sett]ing hq\v sugh

13. be carried out, But the questins will probably be ch.xeﬂy.on maftters of dejtzul,

a plan ghall )L__‘” reason for doubting thata such a close approximation to the true facts

and tll)leret:‘e?;‘;a Iilx(; the separation of the Irigation Revenue and Charges from those due to
e atta

e hall secure the real ends in view,

a rees, 4s 8
other sources, _ ; 4 5 . : i
14. In close connection with these quistions arises a third, viz, how it _ma_};Vbeit be
4., n £ e . " 5, s ) o ol 3
ible to assist the improvement or restoration of the numerous minor Irrigation Works in
NS ass 4 sial R g
e e Provinces, with due regard to fnancial considerations,
the Madras Prov )

15. The Governor General in Council has deemed it ey fon. ﬁ;}anm'?_l grgmdds,

li :‘c.closc]y the application of funds obtuned _|)y 10§1u to certain ¢ aisfs.o‘ _works, nder
S id down on this subject, the prsecution of such minor works, as have now been
the rules lm." woney obtained l;y loan could only be authorized under special arrange-
referred to, hf“mllll bcysatisfuctm‘y to the Government of India to find that some plan of
ments. ¥t.0‘l\11(311§c devised, which should place at the command of the Madras vaerqment,
operati0ns (I-.nmcnt of these minor works, whatever funds were really essential for the
for the “n})“-lw{} > visit of the Inspector General of Irrigation Works to Madras might be
Y N S (r;co[‘ to consider this point also.  Celonel Stmchey‘is ﬁ}lly conversant with the
taken ild‘."”'t‘llf’l Government of India has adopted in relation to the huuncx;ﬂ control /to be
Laye wh]_ch : )b- Y lication of borrowed money to Irrigation Works, and it is highly proba.
o thlil‘xlpiix)n which he concurred, and which met the approval of the Government of
ktjiﬁi ‘ff,);‘uf&}m once be accepted by the Governor General in Couneil,

16. If durine Colonel Strachey’s visit to Madras the Government of Madr:fxs should
s t;) ask Colonel Strachey to communicate wnhhthen- Officers on any chsl‘ subject relat-
dczutt) Irrigation, he will be instructed to comply with any requisition so to do,
mng 28 o

17. It'is the wish of the Government of I.udia that any discussions which may  take

“’t seen the Officers of the Government of ):I;uh-;ls and the Inspc?@)r Geuem.l of Irng{]_
place be \\L} e entirely regulated as desived by His Excellency the Governor of Madras in
tion, S?mll ):1 thoueh the Governor General in Couneil h()pes‘ that tl\xe I\‘[u.‘drasj Government
(J?unc-xh_n__l"‘ ” a{Z consideration of the subjects 1-e_f'err:ed to in this hes'olutlo_n n t..he manner
will ac‘*qulw.stft should any decided objection arise, it is left to the full discretion of the
gliibr‘;t::e,n{bo% Madras to act as it thinks best 1n respect to all of them,
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No. 1185, dated 20th April, 1868.
[No.14.] From—Coroner, C.A.Orx, R.E., Secy. to the Govt. of Madras, in the P. W, Dept.,

To—8ecretary to the Goverument of India, P. V. Dept.

Tam directed to acknowledge the receipt of the Procee
India of the 1st February 1868, No. 101, wherein this Go L
deputation to Madras of the Inspector General of Irrigation Works for the purpose of ¢ on-
sidering, in communication with the Officers of this Pre51dency, the propriety of introducing

an improved system of framing the Revenue Accounts of Irrigation Works, with a view to
the exhibition " of that rev

the Empire under 2 separate and
distinet head, and of determining the mode in which it may best be possible, with due
regard to financial considerations, i ent or restoration of the numerous
minor agricultural works ;

1t o rernment o
dings of the Gove P £
vernment are advised of the

n the several distriets,

ied on in this Presidency,
irements of its system of
ler to the arrangement
¢ applicable to other parts of India.
To give effect to the proposal for the Separation of the Irrigation févenue and charpes. from
those due to other Sources, in the annyg] accounts the Government of India suopes

adoption of the plan now followed in res est revenues, which, while con-

cluswely demonstratmg the re the income exhibited iy those

n the economicsl manage-

ation the restrictions
obtained by loan, it is
would have at their
Minor Agricultural

goests the

n of Money

Governm
command whatever funds may be essential for the im g

Works.

3. Agreeing in o

pinion with the
could best be a

rranged by personal Communication het
and the In i

spector General of Irrigation Works, Hig Excelleney 3 ;

; xcellency in Coune s
Mz, J. D. Sim, as Memb_er of the Board of Revenne, ganq the Chief énw?lxgéx}lg)i} lIre.‘}:“'t“iff;:l
to associate themselyeg with Colone] Strachey for the PUTPOse of diges =e r.rx_.,a‘ on,
on the points adverted o 10 paras. 6 0 15 of the O ; "()Vemmex;':lgf’ Il:(il reporting
ia.

'ders of the G
4. The results of the conference held b tlese O, . :
their consideration, wil] be found recordeq iuythe accoélﬁ;fgi,is r: t%l{e Q‘1°§t10115 rem1tt§(1 tf'gl'
15th February 1868, e various subjects treatec of in & Memorandum date e
with the collective Board of

y th(lt/ emorand r e 1scussed
: Revenue, Who, it is itated ] andum were discuss
and recommendations of the Committee

3 unammousy Concur in the views

Governnent of India th

at these Important matters
ween the Officers of this Government

5. On the first of the points above-mention’d viz., t} : i
- Ay ~e 1€ 1 - 1 -
proved system of frammg the.Rev_enue Accounts o Irrig;tion YIV)I:)OI‘II’\_T'leEy OCfI 1utrq(t1tuxc)xr1.g~::lxr1n;glrr
that no objection wou}d be raised in the Finaneial Depal:tmcnt to t} e res) e 1
heads of Account, give it g their opinion that the
Revenue from the general Land

1e introduction of additional
: Toposed gq aration of the Irrication
e evenue of this Presiq P i
sub-division, both on the
Revenue” into « Lan

credit and debtoy "\ would best be attained by the

Side Of the OO 4 H
Revenue, Ordinary,”.an d “Land B seount, of the present head “ Land

ues, and all vorks €0 Tucted n IUd the Ve . = I“'if-,"ﬂtcd.” Ihe latter Wi“
A sl o ; e TS nSkn in om, T 28 L . 1.1013 mcome d(}l‘l'\'(;‘(l fl’OHl irri}vute
venues, and g outlay for repairs and nai fenance, ands when leVled F d
proportionate charge for the P =3

ublic Wopks whole land re
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rges ineurred

I a consolidated rate, and the
L Venue, a5 e[| as the water-rate on
tenance, and all special sty Such lands Wh~en the latter is separately chnl‘ged,
forA the wori(.s. e ?s :1150Ir the Miscellaneoyg items of income derived
proportionate eharge for the cost of the rom Irrigat; o T
Revenue Establishments, with any ling gation Works, W hlch, together with the

ial < : . ¥k
of a like description, pectal chiarges Water-1ate, wi]] then be excluded from Public Works

on construetic
blishment, cha

The interest on the 8

Pecial grants obtgingg 1, iNcome. The Committee gty that the charges to
loan applied to the construction of neyy works, v be entered undep < Y; o : t
the revenue and charges undep «

= igated *?
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ritles to the Publje Works Department. 5 >
7. Looking to the growing €Xpenditure on a
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evenue, that a change ip
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: His Excellency in Council
‘ e dCSimblC’ 1 . 110 sz?y tlllnot Ez;li\;‘@ tlmf the proposed
Presidency is nei lw‘e recommended by the Committee on t]" 1:1--: s a Finariead oe s ot
agrees to the c}mn:i mpation Revenuo is 1o "he xarried gt Say 6o |
' s > n I'rios ;
St of the gatio e |
o o v ke 0t gl ittee’ randum, this Government consider
gopa para. 12 of the Committee’s Memoulfl um, 1‘ ived from Navication
- 5 ~ 4 . oF . e o N: 4
3 Adveyuln.%"130101]‘“1'1(10 in the mode of dealing Wltlh mu)lmzl( LL”;uCh S
Ue A 8 %) o S . i X .te( llil ; l :
/ nge should R gl nslo . Mot dva
b f Irrigatic and they have NGl stment
: recited i th P ublic Works Department,.
on Canals of redited in the aceounts of the Public Work partmer PR
T it i ing the profits of Irrigation Works, as Xpl
continue principle to be followed in reckoning the profits Sy fon Works, a explined
9, The 1)11”)%l of the Committee’s Memorandum, as “?[‘ ;i‘,m e form of Revenae
in paras. 18 L‘)d :NI t(()) the Committee’s Report, and the clajaltf‘;:}e‘d to by the Chief Engineer
A i exips diture proposed by Colynel Strachey, an ant“ tate that the Board of
sxpendl DOS ) : S : | |
ingome an_d Llllzbllql)[)l-U\'ed of by this Govzrnment, and Imn‘]l:llnimtiou  that the Board. o
10 are @ rnment K L
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10. With rega -t Works in the Dis s 1 cy, the Commitice
. " minor Irrication ox , | ideney, the Com :
ot 'n“(l"l}mvml‘llunrént strongly recommend, that tllclliljél(illljl-i-oul Rs. 1,00,000, as
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originally fixed,

i 1 is Presidency, are both numerous
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improvemen
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and generally of a 1°evénues for aericutural works, the Go
=) reperal reve D
» from the gen
made from
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[ No. 15.3 CLASSIFICATION OF WORKS,
A. Temporary Works, to maintain and regulate supply.
B. Cost oF nanp—

a. Main Canals and Branches,

b. Distributing Channels.
C. MasoNry Works,

Y. Main Canals ang Branches—

a. Dams and regulating works,
b. Falls and Weiys,
¢. Aqueducts and works to divert or pass drainage geross the C

anal,
d. Escapes.

19

Distributing Channels— :
@ Head Sluices and 1
6. Falls and Weips,
¢. Aqueducts,
3. Drainage works to Provide for the surfac
Supply of Tanks, including waste we
5. Road Bridges, not being combineg with waks for othey I
. Main Canal ang Branches,
b. Distributing Channels,
6. Navigation works, mainly or essentially desgned fo, navigation
1. Mills and application of water-power, 2 :
8. Buildings, for Office
D. Earru-Wonks,
L. Main Canals ang Branches—
a. Excavation of heq,

egulating works,

e drainage of |
Irs, inets, and slyjceg of such tanks,
)lll'pu.scs‘

S, Establishments, Stores, Workshops, o,

6. Embankments or Protection of bhapls,

In first construction

beds, they would fa]] ir

formed by embanking n
channels,

» Where embanked channe
1o Clags g
atural river

8 re fory
nded that
0-ks for the

A ) ] 1ed in agp
5 XE bemg inte

nexior
beds, and to v

Class 3 should
Protection of

1 with excavated
apply to channels
the banks of such
In maintenance all clearane : |
ance, ¢ ¢es would fal] ypdep Clasg - ir of
banks under Class 2, 5 @, and the Protection or repair of
¢.  Diversions of drain

Age crossing the Cénal,
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