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SIND AND THE LLOYD BARRAGE. 

INTRODUCTION. 

The Province of Sind is situated beyond the reach of the south-west 
and the' north-east monsoons, and in consequence its rainfall is slight and at 
all times fitful. Unlike the greater part of India, therefore, the area of culti
vation in Sind that depends upon the rainfall is insignificant. The river Indus, 
however, flows through the entire lenf;(th of Sind, and for many generations 
water has been brought by a system of artificial canals and by branches of 
the river on to the land, and cultivation of a certain area. thereby rendered 
possible. The supply of watt~r, being dependent upon the rise and fall of the 

·Indus, therefore fluctuates, and whilst most of the large canals are regulated 
and the supply of water is reasonably assured, there can be no guarantee that 
water will be available at the season when the cultivator requires it. 

(2) The British occupation of Sind took place in 1843. Twelve years 
later Lieutenant Fife submitted a report on the irrigation of Sind with 
proposals for a complete revision of the existing canal systems and the 
construction of new canals to supply almost the whole cultivable area.. His 

·right and left bank areas practically correspond to the right and left bank 
.areas of the present project. 

(3) With his proposals for the complete scheme Lieutenant Fife submitted 
a rough estimate of only one area-the Rohri-Hyderabad area-as he was best 
acquainted with it. The authorities in England returned these in 1857 because 
they were not based on accurate surveys, and authorized a minute survey of the . 
whole of Sind. The Rohri-Hyderabad canal was surveyed A.nd the project 
resubmitted in 1859, but remained in abeyance till1867, when it was taken up 
again by Colonel Stracbey, Inspector General of Irrigation. 

(4) The scheme for a Rohri-Hyderabad canAl then underwent various 
vicissitudes, but no real progress was made till a committee was appointed in 
1892. This committee considered that the perennial oanals Rhould be 
abandoned, but recommended the improvement of the existing canals and 
the early construction of the Jamrao. weir and Jamrao canal. They did not 
take the right bank of the river into consideration. The committee's · 
recommendations were accepted by the Bombay Government, but the latter 
were not prepared to abandon the principle of high leveJ perennial canals 
entirely. As a result oi the committee's report large sums were expended on . 
improving the existing canals. 

(5) The next body to study the case of Sind irrigation was the Irrigation 
Commission of 1901-03, but no practical proposals were put forward. Shortly 
afterwards however Dr. Summers, the Superinteuding Engineer, Indus left 
bank division, applied for permission to survey a feeder to the Dad canal from 
Rohrt. Dr. Summers recognized that eventually a wei~ would be needed at 
Sukkur to supply his feeders as well as a similar canal on the right bank. He, 
however, considered that his own scheme would Illeet all requirements for many 
years to come. Permission was granted, and it was subsequently extended so 
as tc;> cover the whole of the present Rohri-Hyderaba.d canal area. In due 
course Dr. Summers submitted his preliminary plans and estimate, and in 
forwarding them to the Government of India. the Bombay Government asked 
for sauctiou to prepare a scheme to comprise :-

1. ·.A barrage at Sukkur. 
2. A right bank canal. 
3. A Rohri·Hyderaba.d canal. • 
4. An Eastern Nara canal. 

This proposal was generally approved by the Government of India and orders 
were issued accordingly in 1907. The complete ·scheme for a barrage and 
canals was forwa.rded to the Government of India by the Bombay Government, 
who recommended to the Secretary of State that only the Barrage and Rohri 
canal should be constructed, the proposal foJ: the Easteri). Nar~ ap.d the right 

jl.671--l ' 
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APPENDIX ,A .•. 
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. J31Yt'1"owi'flgs fol t~ Lloyd Barrag~ and .Canals Const:uction. -' . ' ' ' . ' ·. . ' . . 
(in Jakha of ropeee.) 

•.' . ' 

' 
. . . · mo.s1 .~931·82 1989-SS 1988·84 I 1984-SD -· ' ' - ... -- ___.,. .. - ~· 

. . ' 
... 

- .. . 
(1) entstOndin~salthebeginningoftheyear.' . 18,75 17,19 90,00 2g,19 98,99 

• , . . . I '· . 
(2) Borrowings in tho year fodireot Ohargss 2,80 . 2,00 ••• '1.,26 

r· 
76 • 111 

· e:rclnding inter'!lt. · 
I ' 

(8) Inlerest for tho yoer [!Dterest'.on (1) and 74 91 l,ll.l I 1,16 1,114 
·. · ·hal!.,year'sinterest on (II)]• . . · I . 

·('l Intorosi mol !J;om revenue.'.,. 
.. I '10. 10 • ,10 10 10 ... . 

' ' ' ' . . 
(5) Qutslanilings at thoe!ld of the ,year ... .17,19 ' ~ . 110,00 gg,J.9 j . ga,99 ·~5,115 

I 
.. 

.. . •. 
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APPENDU: B. 
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. APPENDIX c. 
· , · · · · . · . ·. if tk r · O'l't 011 the Lloyd Barrage and· 

. Summary of the principal recommendat_ions o e. K ~ IE M I C.E ., and N!lwab AU 
. Canals Project in Sind by Sir M:. r'~~fhvar~f~ t~k~,; th~re~n· by Government. . 
Nawaz Jung l!akad.ur, F.O.R:, an OJ e a , 

. . . . _ (i) The Chief Engineer, Lloyd Ba~e · 
(i} The Chief Eng~neer bas a pro . d Canal Construction, at present submits 

gramme according to which the Brga an quarterly progress report (on which · 
and the ma.in canals will ~e complete .an ' • ~overnment issues a. Press Note) an4 a 
the greater part of the project brought ~t~ ua.rterly . statement showing workmg 
operation by 1\l82. He may be n~ques e . \tes for earthwork in the canals sy~tem. 
'to furnish balf-'ye!l-rlY rep_orts to show ho~ · · ~his statement gives the total quantity of 
·the expendi~ure 1~ shaping as c~:l~~ , earthwork to be .done according to the ., 
with t)le est~mates, t~ m~atur~he!d to~ estimates, the qua~tity completed to the 
fw.anC!al programme IS tlgJ Y . end, Of the preVIOUS quarter &Ud. the 

quantity completed dunn.g t~e qnar~r 
· ; under . report. Ft;<>m · th1s mfo:mat10n 

charts are plotted 1n. the Secretanat and · 
it can at any stage be seen at a glance· 
how progress is pro.ceedi~g. In t~ese 1 

statements informatiOn IS also g1ven 
regarding compa.rison of . working r~tes 
with estimated rates, which compariSOn 
enables Government to watch and keep· ' 

, Unless special ci~cumstances ii)teryene, 
th'ere should be as few changes as possible 

. till t 932 in the personnel of the Engili.~er· 
ing staff of the higher grades. responsible 
for tbe pfogr,amme. . . 

. '(ii) The- wo~k · sbol!ld be completed 
within the rev1sed estimate of Rs. 20·04 
(Rs. 20·03?) crores ·Or including ·interest . 
charges Ra. 25·25 crores by 19il4-35. A 
special effort should be made· to complete all working estimates and obtain or record 
sanction to them by 31st March 1930. . 

· ' (iii) Excesses over estimates, if. any, 
should be met by- effecting corresponding 
savings, by ,the omission or postponement 
·of some of the non-essential works requir
. ed for the ulti.mate stage. 

(iv} A:;. the scheme is not 'expected to · 
earn enougll to pay the full interest 
charges on borrowed capital for teh years 
after completion, or for nearly twenty 
years from commencement of construe-, 
tion, the Government of Ina:ta should be 
approached to take over the whole or a 
subsfantial ahare of the debt and with it 
ali!O a reasona.ble share of the future 
revenues from the scheme,. the pri~cipal 
reason being that .the scheme is too big a 
financial proposition for the Presidency 
to handle with its slender resources, ·till 
the work begins to pay, · . 

... 

a check on the financial side of the 
construction work. Inforllllltion compar· 
ing actual expenditure on mas?nrY works 
with the estimated amounts will now be 
com'(liled. . 

The ree.ommendation of the authors
of the report regarding personnel has
been a fixed' policy of Government since 

· the work was started and will continue 
to be so. 

(iil The recommendation 1n this 
paragraph is one · which Government . 
endorse and the Chief Engineer, Lloyd 
Barrage and Canals Construction, bas 

' been doing' and will ·continue to do 
everything possible to give effect to it. 
The Central Designs Division was created 
specially for the purpose of expediting 
preparation of plans and estimates, and the 
result _bas been most satisfactory, 

(iii) This recommendation will be 
borne in mind should the occasion arise. 

' At present no fear is entertained that 
. there will be any excess over the figure 

of Rs . .20·03 crores. · 
Such exce.sses as may occur on in· 

dividual items are being met from savings 
on others. ' 

(iv) It .was originally proposed that the 
Government of India should take over· 
some of the.responsibility. This proposal 
has been lliformally · pressed upon the 
Central Government severa.l times but 
they show no readiness to aooept any 
share of the responsibility. The report 
unfortunately omits to take aecount of 
one very important factor cobcerned in 
the proposal. The bulk of the receipts 
will be realised from incre&sed revenue. 
That revenue will depend upon the rates 
which wm' be oh&rged ; and those rates 
will, according. to the ptesent constitution,. 

. 
' 
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I ' 

· lf this Is not done and if the land sales . be determin11d by this Government It is' . 
fail to bring in substantial proceeds the obvious, therefore, that; this Government 

-charges on the revenue9 of tbe Bombay · ·cannot .expect t4e Central · <:Jovernment 
Presidency may prove a heavy burden and , to take over the responsibility for part . 
a source of continued embarrassment . to of the' debt in return for a promise of 
the .Bombay Government for a long term a part of the revenue, before the. rates 
of years. , , which ,this Government will charge · ha;ve · · 

been determined, or unless this Govern~ 
.ment agree~ to make those rates' .subjeo' . 
to the sanctlon of the Central Government. 
tio Jong as the constitutioMI position 

. ' ' 

(v)' The ·first consideration of the ' 
Irri~ation Department should be to make 
·the work: productive within ten yea.rs 
from date of opening so as to give earl}' 
relief or IISsurance to tbe tax-payer. Th1s 
is a practical step of tbe highest import· 
a.nce to give confidence to the public. 

(vi) It should be possible soon to 
reduce the establishment and overbea.d 
charges and effect economies by combining 
the Sukkur Barrolge Construction Divisions 

. and the Regular M>~inteoance ~ivisi.ons _ 
of the Public Works Depa.rtrnent 1n S10d. 

. (vi~) Several questions connected . with 
the prepa.rations for the !uture .. are 
pending settlement, a.od rap1d deciSJons 
seem 11ecesso.ry. The delay if prolonged 
will adversely affect the progress and 
eventually the financial prospects of the 
scheme. ' 

(11iii} River discba.rge l>bservations 
should be taken and· surveys made to 
watch the bed levels a.nd changes in the 
river course according to the latest needs ·· 
of the Barr~ge Project. 

· · (iz) The effect of the Barrage Sc~eme · 
on the gauges at Sukkur and Kotn a.nd 
on the Cull supply levels of the Fuleli and 
·Karachi canals should be observed regu-

. larly for at least five years a.fter the 
· scheme comes into operation in. order ~o 

ascertain the eJttent to wbtch · thea• 
supplies . will be perma.nently affected 
·!IJld to provide the remedies· they call 
for. 

· · (:r;) Estirna.tes may be _prepared after 
survey for the proposal ttffe11d the Fuleli 

·. Canal a od if possible also other lower 
· left bank cn.nals through tpe N ara river. . ' . 

, .. 

~te.nds .as at present the' proposal is . 
. 1mpract!cahle. . 

' ' (v) This rec'Omrnendation will be borne 
in mind and all steps possible to achieve · 
the d.esired result will be taken.· 

' 
' (vi) For some time past the possibility 

cf combining the Barrage Divisions with. 
the Regulin Maintenance D1visions hll!S. 
been kepc in view, and it is now proposed · 
to commence the process of amalgamating· 
Divisions. . . . . ; 

· (viii Decisions on autstanding questions . 
are being eJtpedited as much as po,ssible. 
The recommendation is being act.ed on 
!foOd such questions will be taken up lloS. 
soon as recornrn~ndatioos. thereon are 
submitted to Government ·l>y the LoC?l 
Advisory and Standing Committees. 

(vii~) a.nd (ix) The rec(lrnrnendntions of · 
the authors of the, repott will be ac~ed. 
on. 

. 
{:ll) Tbis proposal is· not considered~ 

practicable. 'l'lie great objectinn is that . 
any che.nnel taking off from the Eastern 
~a.ra , and running in. a. south·westPrly . 
d1recbon to feed the Fuleh or any other· 
left bank canal in Lo,v;er Sind would!· 
have to cross the natural drainage line· . 
running somewhere about the irril!ation 
bcmndary now fixed bet weAn the Rohri' 
•Canal and the Eastern Na.ra systeo1s •. 
Such obstruction of natural draina.ge · 
channels, especially in this low·IJ ing pl\rt. 
of tl'e country, which was · recently· 
subjdcted to serious flooding, would b~· 
most dangerous and , objectionable. In 
a.ny case it is no.w too late to consider the 
matter iu. conj notion with. the present 
Barrage and Ce.nals Scheme in view ·of< 
the advance<! stagA of the ccnstruotiol)o 
work on canals in this ll.rea.. 

I, (, 
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· ·~) .. The effect ofBarr~ge irri~ti.on dn 
the sub;.soil water levels .of the 1mgated. 

· tracts ·and the ~endency ~ water-lo~ng 
should 'be -'closely , watched.. Detruled 
projects for ·the necessa.ey drwnage ·cuts 

. and channels ·shotild be kept ·ready so ~s 
'to be able to put the necessary· works m · 
·hand "the moment circumstances- neces-
:6itate their execution. ' · 

.. I 

· . (mii) A B urean of Research shOuld be 
. established ·and scientific investigation 
and research in irrigation and· agriculture 
should be . commenced and vigorously 

· pursued. This work will be found to be . 
· . invaJuable lor the financial success of the 
.• scheme. 
. (min) The Bombay Irrigation Act and·. 

· ·the rules framed under it require inodifica
~tion to saitthe future needs ofthe Barrage 
Scheme. The necessary ·amendments 
may be carried out by l!!gislation as early 
.as possible. · . · , · . 

' . . . 
· '(:nv) A concise account of the Barrage 

~cheme. should' be prepared . giving ·•a. 
. 'Summary and a . complete description {)f 
'1he works and e~timates as being carried 
~ut. A liet should be appended tO it of 

... ~e principa.l publications. and reports 
1ssued by G~ernment. Such a publica
. tion is. badly needed by the Engineers 
·themselves and ·their . staff. It . will be 
. greatly appreciated by the Members ~f the . 

· Legislative 'Council and the general' 
·.publiQ. · 

. . (:lltl) The ,Executive Engineers and 
lower officers should have opportunities 

· . .of discussing and becoming acquainted 
with the entire scheme. More frequent 
.meetings and eonsultl'tions among . thll 

- Engineers of all grades will be. helpful in 
-spreading a linpwledge of the scope and 

. objects of the scheme among them so as · 
to ensure their putting forth initiative and 
. giving closer co-operation· in f!lture. 

(mtn). The policies. followed by Govern· 
.ment JU the solutiOn. of the questions 
pending. settlement should be made widely 
known so that the caltivators, particu
larly the poorer c~~s~es among them may 
have all the faCJhtres needed to secure ' 
plots of land for themselves, to improve 
them IILd J:ractise irrigation in a profit- · 
able Il;lanner ... Saitabl~ . propal!anda to 
make rts pohcres; obJects and 'future 
prospects widely known will smoothen 
the path of the Scheme. 

' 
(ml) As 'this is· a quasi commercial' 

· unde~aking lbf1 issue of a . BatTage 
Bulletrn once a ·roonth similar to those 
published by Hydro-Electric and other · 
productive schemes iQ other parts of the 
world is als6 recommend.ed. ,The under
faking is •migue and sufficiently big and 

' important to JUStify the issue of such a 
publical.ion. . ' . .· · 

- ) 

•. (~~:•) .it b11s ·atre~y . ~een . pro~osed to 
open .. a Research :prvJslo.n l!l Srnd, the 

· .funotrons of · wh1oh wrll mclude the 
· detailed survey oJ sub-soil conditions in the 
. area to be irrigated so that the necessary 
measure' may be adopted to . prevent ~ 
water-logging ip . the fn.tnre.. A total 
provision. bf !=ts. 85 lakhs 1s berng ~ade 
in the rev1sed figure of E!Xpendrture 
(Rs. 20·03 crores) to be earmarked for 
drainage schemes, and this very important 
question 'will always be kept to the 

·fore., 
-
(;ri,) A Research Division, as referred to 

in the preceding paragraph, will perform 
the functions of the :Bureau of Research 
suggested' in this recommendation so far 

· as irrigation is concerned. 

• 
(11Jii') '!.'his matter is already· receiving 

the attention of Government. 

!~ill) A guarterly P~es Note is alteady. 
belllg pubhshed describing the pro'lress . 
ofthe work in detail ln More it-will 

' : be elaborated as suggested. · 

(mv) The . Chief Engineer, Lloyd 
Barrage . a:nd Canals Construction, is 

, ~ready giVIng effect to this recommenda
'tlon as much as feaRible . . . 

. ' 

· (htn) Press. Notes will be issued· on 
. BUc l!la~ters )n ~tie course and the 
CommrssroneNn Srnd will be asked to 

. frGge for notification of the decisions 
o o!ernment to all concerned. The 
format_ron ot an unofficial Ad , 
Commrttes h vrsory 

· · b G as recently been -announced 

ay 0
1
vernbl ment .and t~is should nrovide 

va ua e means of d · " . Government' · . r~sepunatrng 
· , 1 8 vrews and pohcres. 

' ' 

.; 

• 
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Other lr,tportaut Matters Refel'red to iD the Report. 
' ... . ' ' 

· In paragraph 21 of the repor~ the intensity . of ~ultiva.tion has be~n criticised, 
·:apparently with reference to the danger of the reaulbmt water-logging. The -intensity. 
· ·~ c~ltiva.tion provided for in the kharif season will be 27 per cent. and in the rabi season 
·tt w!ll be 54 per cent. Thus the maximum intensity at any one time-except for the. 
very: short periods of over-lapping between the kharif and rabi seasons-w:ll be 54 per 
c~nt., an intensity already greatly exceeded during the kharif season over a large area in 
Smd. It is no~ anticipated therefore that the project inten_sity is so high as to involve 
the danger referred to. As already pointed out under paragraph (i~;~) of the principal 
recommendations, the question of water-logging will, however, receive close attention. 
· . In paragraph 28 the design of the canals has been criticised. · In· •the case· of the' 

Left Bank Ca.naJs it has been suggested that the length of the Rohri Ca.na.l should .have 
been curtailed and some a. rea. transferred from it to the N ara.:· This would have meant 

-some reduction in size of the former, but this wo11ld h11ve been counterbalanced by the 
increase in size necessitated in the_ latter. -Such re-arrangement would not have been 
economical as the losses in transit in the Nara are greater than those expected in the 
Rohri Canal. Both of the ca.nala inevitably suffer from the disu.dvrmtage mentioned. of · 
doing no service in the upper reaches,- as both traverse Kha.irpur State. The existing 
canal systems have been made use of as much as was feasible and economically sound. 

'l'he· criticism in paragraph 88 tba.t the number of regulators in the oa.na.J system is 
excessive is not suppo.rted by experience in the Punjab. The provision of an a.deq~ate 
number of regulators 1s a. necessary integral part of a11y modern canal system-, espeCially 

·in such a flat country a.s Siqd, t? secure assured command. . · 
Regarding the statement in :paragraph 87 regarding v_rogress in Ro!lri Canal Circle, 

the opening of further. Divisions m this Circle is not considered necessary as .the average 
quantity of earthwork now turned out per month is in excess of requirements to keep up 
to the programme. 'l'he desigr:IS of the road bridges and regulators a.re being produced 
very expeditiously by the Central .Designs Division, and it is not anticipated that work 
will be behind 'the programmA so .fa.r 'loll masonry works are concerned. 

Regarding the recommendation ma.de in paragraph 62, the question of improvement 
and extension of road communications in Sind is being referred to the Standing 

•Committee appointed by ~overnment in c~nnection wi~h the . Barrage Proje?t. On 
.-receipt of the recommendations of the Committee a ·defin1te pohoy for financtng the 
-work ;will be formulated. . . 

'.' 
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