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Administration Report of Irrigation Works in the

Bombay Presidency for 1923-24.

I—General.

A—DetaILs oF Direct EXPENDITURE |

In the year 1923-24 the direct expenditure (excluding collection charges)
on all the irrigation works throughout the Presidency amounted to .
Rs. 166 lakhs as compared with Rs. 139 lakhs in the previous year, and

“Rs. 1294 lakhs, the average.

the Presidency proper and Sind, as follows :—

The total is classified and divided between

-

Deccan and . . .
— Gujarat. Smc!. Total. - ‘
‘Rs. “Rs. Rs.
Works .« 41,47,170 38,16,537 | _ 79,63,707 .
Repairs . | o 6,66,456 33,14,037 -| - 39,80,493 -
Establishment 15,97,119 24,68,051 40,65,170
Tools and Plant 1,47,999 433,174 4 - 581,173
Other charges 34,846 14432 |- 49,278
Geratuitous relief R veee veee
Suspense accotint . e 47,871 5,476 53,347
Deduct—Receipts and recoveries’ on capital ol
account .. e .. 39,970 5,768 * 45,738
Deducl-—-Recelpts and Tecoveries on -revenue : o
account .. 620 . 8,795 9.‘“5
Pensions, voted e 752 752
Total 66,00,871 1,00,37,896 1 ,66.38,767

2. The distribution of the above expendlture under the . several’

irrigation heads is given below :—

Heads. ] Amount. . Remarks,
Capital Account— Rs. Rs.
Productive Works 51,07,128 C
Unproductive Works 48,88,282 \ '
—_— 99,95,410
Revenue Account— ]
Productive Works 30,76,388 B
Unproductive Works .. 13,99,964 | .
: _— 44,76,352
Works for which no capital Accounts are kept— : !
1. Works for which only Revenue Accounts —1,32,136 | This * amount
are kept | pertains  to
2. Works for which neither Capltal nor *“ Suspense”’,
Revenue Accounts are kept .. : »+-22,04,282 K -
Irmgation Works—Contribution Works 14,219 - | Contribution.
3. Miscellaneous Expenditure .. 63,515 | :
15-B. Navigation, Embankment, etc. 17,125
Famine Relief outlay on Irrigation Works ceen

Grand Total ..

1,66,38,767"

Note—In this report whenever
years unless otherwise defined.

H 1075—a

the average " is referred 1o, it is the average of the last three

~
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B—Ficures FOR WORKS FOR WHICH CAPITAL ACCOUNTS ARE KEPT

3. The receipts on capital irrigation works compared with the year’s
working expenses show a profit of Rs. 39,28,376 and Rs. 14,05,861 in Sind
and the Deccan and Gujarat, respectively. If, however, interest charges
on works in operation are taken into account the result shows a profit of
Rs. 24,95,485 for Sind and a loss of Rs. 5,04,858 for the Deccan and
Gujarat. ' -

Direct expenditure.
DI i g Total 1 Working
rect ndirect irect an enses
Class of Works. receipts. | receipts. | indirect (ei:\gl:ding
receipts. | Capital. | the share | Total.
of collec-
tion
charges).
Rs. Rs. Rs. Rs. Rs. Rs.
Worxs ror wHicH Capi- ' .
TAL ACCOUNTS ARE KEPT|
’ Deccan and
- . Gujarat. . 5,291 9,237 14,528 1,882 6,664 8,546
Productive - '
Sind 436,408 68,75,526| 73,11,934] 51,05377| 34,57,686| 85,63,063
Deccan and
Unproduc-{ Gujarat..| 24,38,407 11,990:  24,50,397, 48,40,948/ 10,52,400{ 58,93,348
G
e Sind ..\ 5881 564197 570078 47334 495950 543,284
:rotal Deccan  and; '
Gujarat - 24,43,698| 21,227) 24,64,925] 48,42,8300 10,59,064] 59,01,894
“ - -
Total Sind 4,42,289, 74,39,723] 78,82,012i 51,52,711] 39,53,636] 91,06,347
Grand Total, Deccan,
Qujarat and  Sind,
1923-24 ..| 28,85,987 74,60,950| 1,03,46,937| 99,95,541] 50,12,700 1,50,08,241
Grand Tota], average|’
(last three years) ..| 27,33,360) 50,43,593| 77,76,953| 53,29,599| 41,28,193| 94,57,792

4. The area under works for which capital accounts are kept showed,
on the whole, an increase of 128,350 acres when compared with the average.
A large portion of this increase is due to certain canals in Sind which were
formerly classed as works for which only revenue accounts are kept being
" now classed as capital works in compliance with paragraph 18 of the
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Government of India letter No. 3 P. W., dated 24th September 1921.
The areas and the estimated values of crops grown are contrasted in the
following statement :—

Value. -

Area.
1923.24. [ Average, | Difet | 19324 | Average |Difference.
) lAcres. Acres. | Acres. Rs. Rs. Rs.
Productive. i | 5 "
Deccan and Gujarat .. 3,481 7 2472 . 1,009 1,36,291 - 93,678 - 42,613
Sind » 3,038,718 72,936,208 _102,510 9,38,68,605| 9,48,85,842—10,17,237
 Total ..| 3,042,199 2938680 103519 9,40,04.89| 9.49,79.520 —9,74,624
Unproductive. / _ : ) )
Deccan and Gujarat .. 263,888] 271,700 —7,812 4,28,97,?348 4,05,07,805| 23,89,543
Sind 314,711 282,068 32,643 91,16,473 76,51 ,735 14,64,738
Total 578,599] 553,768{ 24,831 5,20,]3,82] 4,81,59,540 38,54,28i -
" Grand Total ..| 3,620,798 3,492,448| 128,350] 14,60,18,717| 14,31,39,060 28,79,657.,,

C—F1cures ForR WoRKs FOR WHICH No CapiTAL Accoums '
ARE KEPT

5. These may be works for which neither capital nor revenue accounts

“ Works for which -

- are kept, or miscellaneous works.
1]
only revenue accounts are kept "’

The - classification
has been abolished from this year.

The

receipts on these works are principally in the form of a share of the land
revenue and are termed ‘ Indirect ' and as such are book credits, so that
figures of revenue appearing in the Finance Accounts, as distinguished
from the statistical statements accompanying the Irrigation Administration
Report, are very small, being for direct revenue only, viz., proceeds from -
The area irrigated by these works showed a decrease

sale of water, etc.

of 52,720 acres when compared with the average.
consequent on certain canals formerly classed as

Revenue Accounts are kept”

in paragraph 4 above.

The decrease was -

* Works for which only

, being classed as Capital works as mentioned

figures for this year and the average :—

The followmg statements give a comparlson of the



Revenue. f
Expendi- Net
Class of Works. ‘ ture. Revenue.
Direct. lndirect. Total.
Rs. Rs. Rs. Rs. Rs.
Workspr which no Capital |
Accounts are keple
Works for { Deccan and
which only | Gujarat ..
Revenue ) ;
Accounts - | Sind T s (a)—1,32,136] 132,136
are kept.
Total for 1923-24 (@)—1,32,136) 132,136
Average total (for trien-
nium ending 1922-23)..
Works for [ Deccan
which neither | and .
Capital nor } Gujarat . 51,442 533,412 5,84,854 797,435 —2,12,581
Revenue _
*Accounts Sind 14,1190 1052913] 1067032 1555742 —4.88710
are kept.
Total for 1923-24 .. 65,561 15,86,325 16,51,886, ‘23.53,177 —17,01,291
Average total (for trien- )
nium ending 1922-23).. 32,155 945180 _ 977344  23,22,789] —13,45,445
. Deccan and|
Miscellaneous :
(Irrigation) { Gujarat .. 44,900 —44,900
i Expenditure. Sind - 17.863 —17.863
Total for 1923-24 62,763 —62,763
b 752 —752
Average total (for trien- - ] ‘
nium ending 1922-23) .. 44,637 —44,637
15-B.—Navigation 1,543 15 170280 —15582
67,104 15,56,325 16,53,429| 23,01,681] —6,48,252

Grand total for 1923-24 ..

" (a) Amount pertains to “*Suspense.” () Pensions voted.



Area. R . Value.
Class of Works. o
: 192324, Average.| Dt | 19324, | Average. |Difference.
| o o
. Acres. | Acres. | Acres. Rs. - Rs. Re.
Works for which neither :
Capital nor Revenue .
Accounts are kept. .
eccan and Gujarat .| 150454 159,445 — 89911~ 69,15,583)  86,49,360/—17,33,777
nd L. L.l 73837 N7566|—43729] 2447355  4134073—1686718
Grand Total ..| 224291 277,011|—52,720 - 93,62,938 | 1,27,83,433—34,20,495

D—REVIEW OF IRRIGATION.
Description of irrigation in Sind.

6. The conditions of cultivation in Sind are-very different from those
. the Deccan and Gujarat. In Sind the rainfall is usually negligible
1d the cultivation depends almost entirely on canal irrigation which is
:pendent on the inundation of the river Indus. The canals, with the
cception of a few perennial ones, flow for about four months during the
;ar and the cultivation is limited to this period. However, when the
loyd Barrage scheme is complete it will be possible to maintain the water
vel sufficiently high to give flow irrigation all the year round to a large
ea now irrigated by hft |

Inundation and rainfall in Smd

7. The inundation of 1923 was a fairly good one alt];ough the river
as low until the middle of August. The rainfall was scanty and of little -
e to cultivation. o »

Irrization and rainfall in the Deccan and Gujarat.

8." -In the Deccan and Gujarat, cultivation depends upon the rainfall,

\d the tanks and canals are useful for the purpose of growing more valuable
ops or to counteract, if necessary, the bad effects of a deficient or irregular
infall.” The irrigation schemes in this part of the country involve the
nstruction of storage reservoirs. - The monsoon of 1923 was on'the whole
failure as the rainfall was neither timely nor adequate. In Northern .
u;ar:latdlt was so much below the average that scarc1ty bordering on famine
evaile

Area 1rr1gated and gross revenue.

9. The area irrigated in Sind during the year was nearly 3 5 mxlllon
res as against 3 ‘6 million acres of the previous year, and the gross revenue

1ounted to nearly Rs. 893 lakhs as, against Rs. 95 lakhs of 1922-23,
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10. The total area irrigated in the Deccan and QCujarat was over
417,800 acres as against 446,000 acres of the previous year and the gross

revenue amounted to nearly Rs. 304 lakhs as against Rs. 31 lakhs of 1922-23. |

| II—Sind.
1. NATURE or INUNDATION AND RAINFALL.

Character of the inundation.

11, Theinundation of 1923 was on the whole a fairly good one, although
the river was low until the middle of August. The level of water reached
the maximum at the end of August and continued high for a few days only
up to the 6th of September.

" 12. Theriver rose to the fair irrigating level of 13- 0 feet on the Bukkur
gauge on the 20th of August, and this level or above was registered for
a period of 16 days, as compared with 32 days in 1922, 28 days in 1921,
30 days in 1920 and 30 days the average. The fair irrigating level of
17 feet on the Kotri gauge was first recorded on the 29th June and this
level or above was maintained for a period of 76 days as compared with
102 days in the previous year, 55 days in 1921, 49 days in 1920 and 69 days
the average. _

13. The highest readings for the year were 14-1 feet on the Bukkur
gauge on 30th August and 219 feet on the Kotri gauge on the 6th and 7th
September, as compared with 15-5 feet and 20 -4 feet on Bukkur and Kotri

* gauges respectively in 1922, and the recorded maximum readings on these

two gauges of 179 feet and 23- 8 feet respectively.

Rainfall. -

14. The rainfall during the year was insignificant.

2. Inpus RicHT BANK Diviston.

(i) Works for which Capital Accounts are kept.

Desert Canal.

15. The Desert canal was opened on the 1st June 1923 with a gauge
reading of 7 -2 feet at the head regulator and ceased to flow on the 12th
November 1923. - ‘

16. The river in front of the canal has now taken a favourable and
fairly definite course and the dhand feeding it silted during the latter part
of the season, but towards the end formed a new channel. During August
heavy hill torrents breached the Desert, Uch and Frontier Rajwahs at
many places, but for the loss of some crops onthe Frontier Rajwah,
very little damage was done to the other two canals.

17. A maximum level of 9°1 feet was admitted in the canal with the
- head regulator fully opened, against the designed full supply gauge reading
of 10 feet. Rotations were started on 14th September 1923, an earlier
date than usual owing to silting up of the feeding dhand. During the
season full sully discharge or more was maintained for 40 days.

18. The Adiowah was opened on the 14th Jure, with a gauge reading
of 17 feet at its head regulator, and ceased flowing on 12th September

s
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1923. The maximum gauge reading during the season was 6°2 feet.
Owing to the low river in the beginning, the area brought under cultivation
was small. The present head is a poor one and until the Indus changes
.1ts course, the Adiowah will not give satisfactory results.
- 19. The whole Desert canal system including the Adiowah was main-

‘tained at a cost of Rs. 1,45,791.

Unharwah.

20 The Unharwah was opened on the Ist June with a gauge reading

-of 33 feet at the Tori stop-gate head regulator and ceased to flow on the

‘16th October 1923. The maximum gauge reading on the downstream

gauge during the season was 9-7 feet against 9 -0 feet designed. On the

whole the water supply in this canal was very good. The result of the

- canalization of the dhand by groyning was very satisfactory and the
balancing tanks at the head of the canal proved very useful.

Begari Canal.

21, The Begari canal was to have been opened on 1st June but as the
" bund at its head had previously given way, water was admitted on the 26th
~.May to the extent of 3 feet on the downstream gauge of the new head
regulator. It ceased flowing on 16th October 1923. A maximum of
128 feet was let into the canal against the originally designed F.S. L. of
115 feet. Owing to the low river, rotations were resorted to twice in
July and once in September, and practically all crops were matured with
the help of late rains. The two tail branches, viz. the Eden and Sirwahs,
ihave been suffering from deficiency of water for many years past. This
vear has also proved that expensive clearance in these branches is no real
" remedy for the shortage of water. The remedy lies in the reduction of
. dhoro karia sluices drawmg eXCCSSIVe discharge between miles 50 to 70
«of Begari. The partial *‘ chabbing "’ of the dhoro karias during the present
B abkalani has proved that the designed supply or even more is obtainable
“in the above two branches when permanent reduction of the vents of these
“-sluices has been effected
22. meg to the ‘ bund ’ at the Begari head having given way water
also rushed into the Choi branch, causing several breaches which were all
“closed on 23rd May, and the canal then allowed to flow. On account of
-.the low river the full supply gauge reading was seldom reached in this
/ branch and inter rotations had to be resorted to frequently.

Mabhiwah.
23 The Mahiwah takes off from the Gudu dhand which was opened

on ‘Ist June ; but owing to active erosion of the river at its head, it soon
" silted very badly in the head reach and in consequence all the canals fed
¢ by it suffered.very seriously. The dhand was cleared in July and Septem-
~ber and an auxiliary feeder was excavated, but with small results.
"he dhand ceased to flow on the 6th of September even with 12 feet at
tkkur. In spite of the dhand being cleared twice, the fall of the river
om day to day caused a rapid decrease in the discharge and all the stand-
m.g khanf crops suffered considerably. These serious conditions have

*
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now occurred in two consecutive seasons, and a new mouth to the Gudu"
dhand is an urgent and pressing matter. This new mouth will be ready
and in operation next year.

R

Sehar Canal.
24. The Sehar canal like the Mahiwah takes off from the Gudu dhand

and its water supply was similarly affected. The abandonment of the
Sehar Canal Project is under consideration on account of the proposed
larger Ghotki Project into which the Sehar Project will merge.

Sind Canal.

25. The Sind canal was opened on 28th May and worked fairly well.
It ceased to flow on the 28th September 1923, The low river at first
gave great trouble to Colonel Fife’s channel so much so that the channel
got choked up with sand bars, but the conditions subsequently changed
owing to a rise of the river. Two of its branches, viz., Raiswah and Chota
Begari suffered from a little deficiency at their tails. :

26. A project is under consideration for constructing branch canals to
take off above the Head Regulator to Colonel Fife's channel and a dis-
tributary from the 5th mile of the Mirzawah to 1rr1gate lands suffering
from chronic deficiency of water.

Garkino Canal.

27. The execution of the Garkino canal project which was put in hand
towards the end of 1922-1923 season is nearing completion. The main
canal was extended and the distributary excavated in the beginning of las*
abkalani was allowed to work last year. Water had to be cut off at the
head regulator owing to freshly constructed high banks in dhoros lower
down the canal and only raised gradually as safety permitted. Owing to
the failure of the contractor and the necessity for undertaking the work
departmentally the canal could not be opened earlier than the 9th of July.
It ceased to flow on 9th September 1923. The lands situated in the head
portion of the canal below the railway embankment on the right bank are
very high and cannot get flow water. It is therefore proposed to construct
a rabi regulator a few takis below the railway embankment.

Ghar Canal.

28. The Ghar canal was opened on the 25th May 1923. The gauge
at its head rose to a maximum of 128 feet on 28th August against 11 ‘6
feet of the previous year. It worked very satisfactorily in spite of the low
river.

29. The Ghar dhand continued to get its supply from the bye-river,
which was formed in 1921 and worked very well. The bye-river got:
heavﬂy silted in July and August but later on scoured out all the silt
except in the first few takis. The dhand is being gradually canalized by‘
side-groyning which has been very successful.

30. At the Larkana gauge the full supply level of 16°0 feet and oved
was registered for 34 days against the same number of days last year.
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‘This level could have been obtained for a greater period, but as more water
. was not required lower down, 1t had to be cut off at the Fordwah head.
31. The Ford dhand having ceased to feed the Fordwah, the latter
. had to depend for its supply direct from the river. In consequence of
_severe eroston of the river opposite to the F ordwah mouth, a new feeder
was excavated and kept ready in reserve for use in case of emergency which
however did not arise. On account of active erosion the regulator at the
head was carried away by the river along with the inspection bungalow.
- 32. The Naurang and Nurwah are the.two main branches at the
tail of the Ghar Canal. Both the canals worked satisfactorily as usual
The supp]y in the Gath and Chilo into which the Naurang bifurcates was
good and in the Nasir and Vicholo, which are continuations of their tails,
better. The Kur Dato wl'uch takes off the main canal at mile 37 worked
satisfactorily.
33. The Nasrat ex Ghar which takes off from Ghar dhand above
. Ghar head also worked on the whole fairly well. It was opened on the
-25th May and ceased flowing on the 30th September.

Sukkur Canal
34. The Sukkur Canal has two heads—the Rahuja head and the old

head. The bye-river owing to the erosion at its mouth silted heavily.
Attempts were made to scrape out the silt but the supply continued to
be deficient until the river rose and overtopped its banks. Being too
wide 1n several places the bye-river got silted lower down also. It is being
canalized by side groynes. The Rahuja head was opened on'the 27th
May 1923. The maximum reading during the year was 13 -1 feet against
130 feet in the previous year. The F. S. L. ‘of 13 feet and over was
admitted for three days against one day last year. It worked fairly well
on the whole. The old head was as usual kept closed during the khanf
season, and was opened on the 14th October 1923, just when the Rahuja
head had ceased flowing. . The river was late in rising and fell early. The
old head was therefore opened earlier than usual in order to help the late
-sown kharif crops, which object was achieved. It ceased flowing on the
Ist February 1923. The main canal worked fairly well on the whole.

Pinyari Canal

35. The Pinyari canal commenced flowing on the 28th February and
finally ceased to flow on the 16th October 1923. The canal worked well
but there was some deficiency at the tail due to excessive withdrawals
in the upper reaches. To augment the supply in the canal, which in the
past has deteriorated, six cuts were excavated above the head regulator
and four below it. Out of the four cuts below the head regulator, two are
flowing and the other two will flow next year. These cuts have improved
the supply in the canal already but the dhand feeding the canal requires

.attention.
Baghar Canal

36. The Baghar canal commenced flowing on 20th February 1923
when Kotri read 9- 0 feet and it ceased to flow on the 17th December 1923.
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In order to utilize fully the water of the canal and to safeguard the cultiva-
tion durtng high inundation and avoid breaches, a head regulator 1s being
constructed over it. Some other improvements such as removing bends
and construction of cross regulators are under contemplation. There
was a breach in the right embankment of the Baghar opposite the Kalankote
dhand mile 3 on 4th September, but the damage done was not serious as
the breach occurred during the latter part of the season when the river

began to fall.
Kalri Canal

37. The Kalri canal commenced flowing on 31st May when Kotri
read 14 -8 feet and ceased to flow on 7th October 1923. As a result of
heavy silt clearance and othey necessary repairs, the canal worked satis-
factorily in spite of the occasional fall in the river level. There were,
-however, complaints of deficiency in some of the branch canals in their
tail portions due to excessive draw off in the upper reaches. Remodelling
of the whole system, for which a survey estimate and a Separate sub-
division has been sanctioned by Government will soon be taken in hand.

Sattah Canal

38. The Sattah canal commenced to flow on 28th May when Kot
read 13 ‘0 feet and ceased to flow on 26th November 1923. There was a
-good supply in the canal throughout the season. Deficiency of water
supply was noticed towards the tail and to remedy this, reduction of karias
in the first 8 miles, which draw off an excessive supply, 1s under considera~
-tion.

(i) Works for which Capital Accbunts are not kepl
Western Nara

39. The canal was opened on the 22nd May with a gauge reading of 7 -9
feet but owing to the low inundation it did not reach its full supply level
till the 14th of August. F. S. L. and above was maintained for 24 days.
To augment the supply in the tail portion where the deficiency was severely
felt, the gauge at the head was raised to 14 -3 feet as against 12 -8 feet its
F.S. L. and 13 -4 feet the highest let down in the past ; this also greatly
helped the flooding of a considerable area of land for rabi. Owing to the
early fall of the river, rotations were resorted to which greatly helped to
bring the early sown crops to maturity. Inspite of heavy erosion at the
head, Gharo B remained unaffected by silt. The set of the river was
fairly favourable and it was not found necessary to open the Hamal mouth
which was kept ready in reserve.

40. The new feeder to the Western Nara which was excavated in the
year 1893 worked well for the first few years but since then has been a
failure. It tails into the Nara at mile 33 where the water level is generally
higher than that in the Feeder itself. The Feeder and the Kumbrani
dhand are hopelessly silted and any expenditure on silt clearance will be a
mere waste of money. A new dhand is in the course of formation below
Kumbrant dhand and the question of feeding the new feeder from this
dhand is under consideration.



Xi

Pritchard Canal

41. The canal was opened on 27th May and ceased to flow on 24th
November 1923. It at present receives its supply direct from the man
channel of the river. This year too there was ercsion at its head but 1t
soon subsided and gave no trouble. The masonry gap which was construct-
ed last year at mile 0/6 right bank Pritchard canal began to flow with
104 feet from 22nd August to 8th September. .About 350 acrés of rabi’

land were flooded through this gap. The branch canals got a fairly good
supply.

42. The following principal works were compléted or were in progress
during the year under report :—

Expendlture
during the year.
Works completed— ‘ - :
Karachi Canals District ] Rs. -
Raising and strengthening Baghar Uchito bund .. 13,448

Constructing an Udd sluice at mile 13/2 of Aghimani bund .. 5,780
" [Western Nara District. ‘

Wetting bund for new loop to Abad bund .. .. 48,100
Constructing masonry gap at mile 0/6 of Prxtc}‘a'd canal
above regulator .. - .. 8161

Ghar Canals District
Raising and strengthening loop bund of 1901 behmd Mitho

Phulu bund mile 32/6 to 36/1 .. .. 11,827
Raising and strengthening loop of 1900 behind Mitho Phulu

bund mile 30/4 to 32/0 .. .. .. 3565

Works in progress—

Karachi Canals District

Raising and strengthening M. S. bund (Mulchand to Rajwah) -
miles 0 to 18/3 .. .. 39,373
Constructing sluices in miles 2]/3 and 41 /4 of M. S. bund 12,755
Raising and strengthening M. S. bund mile 42—46 .. 12,160
" Raising and strengthening old front Munarki bund miles _
48/7 to 52/2 . .. 9,808
Raising and strengthemng M. S. bund miles 20/ 1 to 29/1 25,000
Raising and strengthening miles 14/5 to |7/7 of Baghar = -
Uc}uto bund . .. 5342
Constructing new muharls along bunds season 1923 1924 .. 3,572
Constructmg new outhouses attached to the P. W. Inspectxon

Bungalow, Class I, at Sattah head . -~ .. .. 3,90
Western Nara District. - T
Constructing New Loop to Abad Loop . .. 99,517

Additions and alterations to sluices in Western Nara . 9413
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Expenditure
during the year,

Ghar Canals District . Rs.

Raising and strengthening portion of the right bank Ghar

Canal forming part of river embankment system .. 15,065
Raising and strengthening the Saidabad Jhali bund mile

12/5 to 18/4 . . .. 9,507

Works in progress—

3. Inpus Lerr Bank Division.

(1) Works for which Capital Accounts are kept.

43. The canals in the Indus Left Bank Division fall into two groups,
viz. (a) the Eastern Nara system, (b) canals taking off direct from the Indus.

44. Under (a) are the Nara River, the Jamrao, Mithrao, Khipro,
Thar and Hiral canals all of which except the Khipro canal, which flows
during the inundation only, are perennial. The Thar and Hiral carals
are, however, closed on Ist December every year to save the land under
their command from being water-logged.

. 45. Under (b) arethe Dad, Nasrat, Fuleli, Hassanali and a large number
of smaller canals, which are inundation canals though the Fuleli receives a
fair rabi supply. _ '

(a) The Eastern Nara System.’

Nara Supply Channel

46. The Nara Supply Channel is an artificial cut 12 miles in length
taking off the Indus on its left bank above Rohri and forming the mouth
of the Narariver. Its discharging capacity is about 20,000 cusecs during
highinundation. The Nara river below the channel has no regular banks,
consequently when the discharge in it exceeds 5,000 cusecs water overtops
the banks and spreads to the Flood Diversion Bund on the East, and to the
hills on the West.

47. The maximum discharge entering the Nara Supply Channel.
during the abkalani of 1923 was 19,770 cusecs on the 29th August 1923,
The minimum discharge recorded was 263 cusecs on the 12th February
1924 with a downstream gauge reading of 7°5 feet against 751 cusecs and
89 feet in the previous year. With the gauge reading of 89 feet, which
was recorded on the 27th and 28th November 1923, discharges of 1,016
and 967 cusecs were recorded thus showing that the falling off in discharge
was due solely to the low level of water in the river Indus and not to any
deterioration in the channel.

48. Miles 0 to 6 of the channel were heavily silted at the beginning of
the abkalani of 1923 ; but early in the kharif season this silt had scoured
out and by the end of October the channel in these miles was quite clear »
of silt down to pavement level of the head regulator. Owing, however,
to a change in the river course above, which brought the main current
over to the left bank, a heavy deposit of silt was brought into the channel
in the first week of November and this persisted right up to the middle of
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May. But for this greatly 1mproved discharges might have been expected
A slnght reduction in silt level took place with the early rise in the river but
it again became heavy about the third week in June when a prolonged and
rapid rise took place in river levels. This silting has since remained
constant and the anticipated scouring of the channel in the first six miles
has not yet commenced. - )

49. Considerable progress was made with the excavation™ of cuts
Nos. 5, 6, 7 and 8, the groyning of the channel and the dredging operations
with the result that from mile 73 to 121 where cut No. | starts, the
channel is now comparatively clear of silt and the lowest bed levels are
considerably below those registered for several. previous years. Cuts
Nos. 5, 6, 7 and 8 were opened at the commencement of the abkalani of
1923 and have all worked well with the exception of the third section of"
Cut No. 5 (a v. : y short length) and the lower half of Cut No. 8. ~ '

50. ‘Unfortv. . tely it was found quite impossible to throw embank-
ments across ti.c old river course even by closing the head regulator and
success was ob'zined only in one case at considerable expense. ‘With the
two exceptions noted above, the Nara river has deserted its old course
which has been silted up to ground level.  There are indications that cut
No. 5 is now completely occupied by the Nara river whilst work on cut
No 8 may requite to be carried on next working season to force the Nara -
river downit. Cuts Nos. 1, 2, 3 and 4 have only just come into operation
and will be repoited on next year. The result of opening the lower four-
cuts has been a marked improvement in the hydraulic gradient in the Nara
river in the first 14 miles and has brought about a lowering of the water”
level by over two feet at the 14th mile. This gives an increase of nearly
two inches per mile to the hydraulic gradient which is very satisfactory.
The results of their working during 1924-1925 will be watched and a

further and fuller account will be given in the report for that year. .

- The Nara.
51. The length of the Nara from the end of the Nara Supply Channel‘

to the Jamrao head works 1s about 96 miles, and from the Jamrao to the

Thar weir about 100 miles. - It commands over 500,000 acres of cultivable

land. The area cultivated during the year on the Nara in the Eastern Nara
District was 59,469 acres against 61,778 acres last year and 54,182 the

average. The inner bunds constructed below the Makhi regulator have

now become well consolidated and do not therefore give much trouble,
There is a silt bar in the Nara near Bakar and the groynes constructed last
year have proved successful in scouring and shifting the silt lower down,
The Makhi dhand which is fed from the Nara through the Mooral and
Bagdad sang sluices forms a reservoir for the storage of water for rabi

cultivation on the Mithrao canal. Owing to inadequate supply in the

Nara water could not be let into the Makhi dhand except for 10 days

after rains when the Jamrao canal was closed.

]amrao Canal.

52. The capital expendzture on this canal during the year amounted- |
to Rs. 27,966 incurred mainly on (1) constructing an office building for
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the Executive Engineer, Southern District Jamrao Canal, (2) constructing
a bungalow at Mirpurkhas for that officer, (3) constructing a distributary
ex 103rd mile Jamrao canal, (4) constructing a distributary ex 113th mile
Jamrao canal, (5) Extension of Mubarak Minor, (6) constructing a
bund across Jamrao canal weir at head and a few other small works.
The canal and its minors were maintained in good order throughout the
year. Two attempts were made to clear the approach channel of silt, the
first attempt which was unsuccessful was made in August when the Jamrao
was closed owing to rainfall and the second which was quite successful was
made at the end of September when the Nara discharge began to fall
rapidly. Excepton these two occasions the undersluices were kept tightly
closed throughout the kharif season and all regulation was done with
the -weir regulator from 21st March 1923 to 28th October 1923. The
maximum discharge measured above the weir was 11,642 cusecs on 9th
September 1923 and the minimum was 289 cusecs on 1 1th February 1924.

53. ‘The area cultivated during the year was 226,204 acres as compared
with 242,400 acres of last year and 201,740 acres the average. The area
under cotton was high, viz. about 127,151 acres as compared with 110,900
acres in the last year and 86,698 acres the average. The rainfall was
much below the average but it was timely for the crops grown in the
Southern District where it did immense good. The total area cultivated
under Adhawa crop was 6,460 acres. The kharif area was more than last
year but the area under bajri showed a decrease owing to an increase in the
area of cotton. The rabi area was 44,037 acres against 67,800 acres of
last year and 41,248 acres the average. The fall in the rabi area was entirely
due to a very unsatisfactory supply in the Nara which fell to 700 cusecs
after Ist December 1923 and to 500 cusecs and less after 5thr January
1924 at Nara head. An allotment of new land to the extent of 5,405 acres
was made during the year on this canal.

Mithrao Canal.

54. This is a perennial canal taking off the Nara above the Makhi
- regulator. Inspite of the completion of the Makhi left bank distributary
which supplies water to lands above 9th mile thus relieving the Mithrao
of a great drain of water through direct outlets, the full supply level of
10 feet at the 9th mile regulator (Kanher) which is now required for giving
full supply to the 9th mile right and left bank branches had to be maintained
by means of rotation. The Mithrao canal was worked throughout the
year with rotations owing to an inadequate supply. '

55. Makhi left bank distributary and Chotiari Minor worked fairly
satisfactorily except in their tail portions where great deficiency was felt
owing to karias in the upper reaches drawing water in excess of their fair
share. The Makhi right bank distributary gives trouble owing to deposit
of silt at its head which reduces the supply at the end of the season.

56. The extension of the 9th Mile right and left bank branches with

~ Santor and Kandiari Minors is nearly completed and will be openedin the
abkalan of 1924 right up to the extreme tails. :
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57. The 30th Mile left and right bank and 45th right and left bank
distributaries worked fairly well. Some improvements to the 30th and"
45th Mile left bank distributaries are necessary and the questlon 1s under‘
consideration.

58. The area cultivated during the year was 102 799 acres, as compared
with 97,800 acres in the last year and 88, 20] acres the average. '

‘Hiral Canal.
59. The Hiral canal was opened on 20th May 1923 and worked fairly

satisfactorily. _
60. The cultivation during the year was 12,598 acres against 14 700 -
in the last year and 13,462 acres the average. | '

Thar Canal. -

61. This canal was opened on 20th May 1923. Owing to the supply
in the Nara being insufficient rotations had to be resorted to on the main
canal and water was properly distributed in all branches and distributaries.

- The cultivation during the year was 45,213 acres against 47,000
durmg the last year and 43,235 acres the average..

63. The 3rd Mile right and 7th Mile left bank distnbutarles dld not
work this year also satisfactorily throughout their length though they were
regraded, as the upper karias were drawing excess water. The reductxon

of karia heads will be carried out during 1924-1925.

Khipro Canal.
64. This canal commenced flowing on 18th May 1923 with only 1-3

feet of water. Owing to the construction of the weir across the Nara
below the mouth of this canal, the supply was much better, although not
so satisfactory as was expected, owing to the low inundation and the
consequent low discharge coming down the Nara. : :

65. The cultivation during the year on this canal was 4,031 acres
against 3,800 acres in the last year, and 2,713 acres the average.

(b) Canals taking off direct from the Indus.

Nasrat Canal.

66. The Nasrat canal was opened on 26th May 1923 and closed on 1st-
October 1923. It got full supply level for only 10 days, from 27th' August
to 5th September. The supply was equitably distributed by rotations.
The deéficiency at the tail is chiefly due to the excessive draw off by a large
number of karias in the upper reaches and the question of sluicingthem
is under consideration. The zamindars on this canal have now a ten-
dency to increase cotton cultivation, but the early. supply required for the
crop is not available every year.

67. The cultlvatlon during the year on this canal was 82, 449 acres
against 80,200 acres in the last year and 79,500 acres the average.
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68. An allotment of 30 acres of new land was made on this canal during
the year.

. Dad Canal.
69. This canal was first opened on 15th May 1923 but as the people

were not ready with their rice cultivation it was partially closed on 19th
May to avoid breaches at the tail and not fully reopened till the 3rd June
1923. It obtained full supply for 50 days and was closed on 14th November
1923. Rotations were resorted to during June, July and the latter half of
September 1923 in order to ensure an equitable distribution of water.

70. The cultivation during the year was 127,810 acres against 126,500
acres last year and an average of 116,122 acres.

71. New land to the extent of 1,373 acres was allotted during the
year.

72. The Ren Distributary which takes off from the Dad canal receives
a good supply when there is a sufficiently high level of water in the parent
canal and at other times it gets its share by rotation. Breaches occurred
at mile 6/3 where it crosses the old Renwah and were closed in time.
‘Sand trenches have been provided during the year at this and other places
to avoid such breaches in future.

73. New land to the extent of 65 acres was al]otted during the
year.

Naulakhi.

74. The Naulakhi canal was opened on 25th May 1923 and closed on
20th October 1923. Heavy clearance was carried out during the year
as much silt had been carried into the canal owing to erosion on the left
bank of the Indus above the mouth of the canal in the previous year.
There is a general cry of deficiency at the tail owing to excessive draw-off
by karias in the head portion and it is therefore propo:ed to reduce the
sluices of such karias next year.

75. The area cultivated during the year was 49,210 aces against 50,900
acres last year and 44,635 acres the average.

Fuleli Canal.

76. This canal worked very well during the yea. The river was
favourable at the head of the canal where there was ne ther silting nor
scouring.” The new head regulator was practically completed during the
year and the new cut at the head was opened on 19th Ap. :| 1924. Groynes
were constructed at places of erosion along the canal. The work of raising
and strengthening the banks of the canal was taken in hand in the Dero
Mohbat and Badin sub-divisions and is still in progress. The level of
17°5 feet was safely maintained on the downstream side of the Alipur
regulator.

77. The area cultivated durmg the year was 412,430 acres against
410,600 last year and an average of 396,976 acres.
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Hassanali Canal.

78. The main canal does not silt much owing to a good draw=oft in
the tail portion. Groynes were constructed at its head to reduce the
width and so prevent silting. The canal worked satlsfactorlly )

79. The area cultivated during the year was 18,570 acres against l7 500
acres cultivated last year and 16,969 acres the average. |

Canals in the Hyderabad Canals District.

80. All the canals in this District worked satlsfactorlly except the
extreme tail of Sarfraz which had no water and the tail of Nasir where the
deficiency was partially relieved by allowmg Cupchlck clearance and
resortmg to internal rotations.

81. The work of constructing a second class bungalow between
Shahdadpur and Saidabad was completed. -

82. The cultivation in the whole of the Hyderabad Canals Dlstrlct '
excludmg that on the Ren distributary, for the year was 262,595 acres -
agamst 263,400 in the last year and 255,139 acres the average. |

(id) Works for which Capital accounts are not kept.

83. The Gharo Mahmoda, Kari Shumali and Nasirwah in the Hyder-~"
abad Canals District and Naulakhi and Dambhro canals in the Nasrat
Canals District and other canals in the Fuleli Canals District were trahs-‘
ferred from the head * works for which only Revenue accounts are kept ”
to the head ** 55:A—Irrigation Works™ and the remaining canals such as
Mehrab and other canals in the Nasrat Canals District, Renwah and other' ,
canals in Hyderabad Canals District were transferred to the head * “15-
Other Revenue expenditure financed from ordinary Revenues A- lrrlgatxon
Works—Works for which neither Capital nor' Révenue Accounts are kept .
These canals worked fairly well. :

4, PROTECTIVE EMBANK‘MENTS.
Kashmore Bund.

84. The maximum gauge readings recorded at lmportant places of the
Kashmore bund, viz., miles 4-0 of 1896 Loop, 7-3 of Tori Loop and 10-3
of Haibat Loop were 9 7,9-5and 9 -3 feetrespectively. The water touched
the above loops from June to the middle of September, but on account of

low river in the beginning and a very short perlod of high water, there was
no trouble whatsoever. There was slight erosion opposite miles 4,5 and
6 of 1896 Loop. An emergency loop behind miles 3-5 to 6-0 1s under
construction. The maximum distance between the edges of the river
and the 1896 Loop at mile 4-4 was'336 feet. ,

85. The water touched almost the whole length of Sukkur Begari
bund in Shikarpur Canals District, but for a very short time. A few
breaches and leaks occurred in wetting embankments. 'They were imme-
diately detected and closed. There was not so much water as to cause.
any anxiety. '

86. The bunds in the Ghar Canals DlSt!’lCt were carefully patrolled
specially from miles 12 to 20 of Saidabad Jhalli bund and betweeri miles
30 and 36 of the Mitho Phulu bund Asa result of active erosion at the
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Fordwah head, the front Mitho Phulu bund was washed away. Against
the Saidabad Jhalli bund also the river level was higher than that of 1914.
Inspite of such an adverse river, the bunds stood the pressure well. Both
the bunds have been raised and strengthened at a cost of Rs. 39,964.

87. The length of the river bunds in the Western Nara District is
101 miles. This year water touched the bundsin certain lengths but no-
where gave trouble. Karias excavated last year for wetting the bunds
brought in early water and proved effective. In consequence of the river
keeping close and active against the Abad bund, a loopbund was con-
structed last year. Judging from the present set of the river it appears
that there is no immediate danger to the Abad bund.

88. In the Karachi Canals District a line of bunds to check river spill

runs along the right bank in a length of 57 miles and along the left bank
in a length of 94 miles. There was active erosion opposite miles 0-1 to |
1-6 of Sonda Hillayabund, opposite miles 5-4 to 7-0 of Thahimani Gulel
loop and opposite miles 3-1 to 4-5 of Kokawari bund. The Sonda Korai
loop on the right bank constructed last year is in great danger and the
construction of another retired loop is considered necessary and plans
‘and estimates for it are under preparation. The river has touched the
Thahimani Gulel loop at mile 6-1 and it is likely that the whole loop will
be washed away during the ensuing abkalani. There is however another
loop behind 1t (Juna Thahimani)} which will protect the country against
floods. On the left bank the Kokawari bund is in danger. A new loop
called the Kokawari loop is under construction.

89. The total length of bunds in the Nasrat Canals District is 15 miles.
They all stood water pressure well. Last year the banks of Suhaganwah
were raised and this year those of Herbertwah were raised and strengthened
to prevent damage to standing crops due to flooding.

90. The Ren bund is 33 miles in length and is intended to protect

§ the country served by the Ren distributary from floods. The bund was
wetted and patrolled by the establishment. There was no breach or
leak 1n it.

91. All river bunds in the Fuleli Canals District except Berwari
Jam$hora Loop and Malh were touched by the river. There was heavy
wave-wash against the Jamshora bund which was checked by constructing .
juck work. In places where it was excessive fwas and punkhas with
gunny bags were placed. The critical point of the bund was at Wakuri
opposite the new regulator where patrol was kept.

92. Water touched the Hajipur bund on 18th June 1923 at Miles 1-3 to
2-0,14-5 to 14-6 when Kotri gauge read 152 feet. It was necessary to
wet the bunds by means of cuts in the banks of canals before spill water
came from the river, Cuts were therefore made in the bank of Wasing,
Nurwah, Khairwah and Khokharwah and practically the whole length of
the bund from 0 to 9 miles was thus artificially soaked. The bund from
mile 14-3 to 14-6 was subject to heavy wave-wash. Thoug“h there 1s stone
pitching in this portion, danger was averted by putting in juck work and a
strong muhari was made in front by the establishment. The Hajipur bund -
at mile 3-0 to 3-5 has been stone pitched, so also the pitching of Budhka
loop was taken in hand during the year and is still in progress.
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5. Inpus Rivir CoMMISSION.

Indus River Commission Works and their classification

93. The expenditure on the works including surveys carried out under
the direct supervision of the Chief Engineer in Sind, during the year under
report was charged to ““ 15, Other Revenue Expenditure financed from
ordinary revenues—Works for which neither Capital nor Revenue
Accounts are kept’.

Surveys of the Indus.

94. The Indus from 16 miles above Kashmore to the bifurcation. at
the Delta for a length of 515 miles, the first 20 miles of river Haidri and the
upper 6 miles of river Ochito were surveyed and plotted. The total length
of the survey traverses done during the year was 895 mlles showing a
decrease of 16 miles ag compared with the previous year’s record.

Demarecating of District and Khairpur State Boundaries.

9. The work of demarcating district boundaries has been carried
-out in a length of 10 miles only for want of funds. There remain 40 miles
to be done still in addition to the gaps to be completed near Sita and Dadu.
There was good progress made on the work of maintaining the Khairpur
“State boundary. The boundary of katcha Bell Gazi forest was also
demarcated.

Inland Dhand Surpey.

96. The work of surveying inland dhands was commenced during the
year from a point on the river banks opposite the head of Mahiwah in the
_extreme north of the Province of Sind and completed up to Sukkur.

River Gauges.

'97. The Indus river discharge observations contmue to be conducted
_by the Indus River Gauging District.

- 98. Gauge readings of the river were taken daily at 11 statlons, twice
a week at'4 stations, and weekly at 6 stations. The maintenance of all
these gauges is necessary for the purpose of fixing the high flood levels for
the river embankments, for recording the changes in the level of supply:
at canal mouths and for observing any permanent change in the level of
‘the river.  The automatic self-recording gauge at Bukkur has been working
satisfactorily.

Scientific works and discharges of the Indus.

99. Discharge and other special observations were continued at Sukkur
and Kotri as usual. The results will be published in the Indus River
Commission Records. The total month]y dxscharge at Sukkur during
the inundation season and the minimum, maximum and average
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discharges of the year compared with the results of the previous four
years are as follows :—

|

Month. 1919-20. ‘ 1920-21. 1921.22. 1922.23. 1923-24.
) Cusecs. Cusecs. Cusecs. Cusecs. Cusecs.
June 8,350,000 6,452,000 5,377,740 9971573 7,030,265
July 12,186,000 | 15,422,000 9,297,557 | 13,219,431 9,535,084
August 14,082,000 [ 14,506,000 | 14,623,091 | 14,413,531 _|5.|29.|63
September .. 7,488,000 4,793,000 7,762,473 | 11,603,767 8,799,072
-
Total » 42,106,000 | 41,173,000 | 37,060,861 | 49,208,302 40 493 584
Average discharge 345,131 337,485 303,777 403,347 33] 915 |
Maximum discharge 506,352 626,406 605,278 591,797 633,466
Minimum discharge June .
to September 135,136 102,600 96,369 168,815 114,528
Minimum discharge ob-|
served throughout the '
year .. 31,017 22,532 35,804* 32,449 30,076

* The figure as reported for 5th February 1922 has been adopted and iz different from that .
mentioned in the Report for 1921-22 as occurring on 10th December 1921.

100. The discharge observations of the Indus at Mithankote below its

junction with the Chenab were also taken as in the previous year.

Extensions and Improvements and Special Repairs.

101.

The estimated cost of works under these heads sanctioned or

approved. during the year 1923-24 by the Indus River Commission for
execution by the Executive Engineers and by the Commission is as

follows :—
District. Extensionsand | Special Total
Improvements. Repairs.
o Rs. Rs. Rs.
Indus Right Bank Division.
Western Nara 23,494 5911 29,405
Karachi Canals 95,541 78,594 1,74,135
Begari Canals 2,217 96,217 98,434
Shikarpur Canals 670 2,11,597 2,12,267
. Ghar Canals 33,878 cees 33,878 .
Indus Left Bank Division.
Fuleli Canals 29,434 29,434
Nasrat Canals 5,423 5,423
Indus River Commission. _
Works under the direct control
including Indus Rwer Caugmg -
District 25,923 270 26,193
Total 216580 | 392589 6,09,169
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Works under the direct control of the Indus River Commission.
102. The total expenditure incurred and accounted for by the Indus

River Commission was :— - .
: - Rs'_
Works .. . .. 16,206*
Repairs e . ce .o 29119
Establishment . . 1,12,822
Tools and Plant | .. ..~ 15214
Grand total .. 1,73,361
Erosion.

103. Heavy erosion of the right bank of the river in Western Nara and
Ghar Canals Districts which began in the previous year has been going on.
The retired loop behind this section, viz., the Abad loop started last year
has now been completed.

104. Erosion has also been very heavy in the Karachl Canals District
in front of Sonda-Hilaya bund and the Gaulel-Thahimani bund on the right
bank and opposite Kokawari bund on the left bank. - The Sonda-Korai
bund constructed during the year under report is in danger and the con-
struction of a retired loop may have to be takeninhand. Behind the Gulel-
Thahimani loop there already exists a retired loop, viz., Jumo-Thahimani
loop. The latter was constructed last year at a cost of Rs. 3,95,000 and
will afford protection against river floods in event of erosion, which however
has now become less active. Behind miles 3/1 to 3/5 of Kokawarl bund
on the left bank a new loop called the Kokawari loop is under construction.

105. In the Shikarpur Canals District erosion still continues opposite
Garhi-Adushah v1lla0e on the right bank along Sukkur Begari bund mile
16, but this section is protected by a double line with a strong\‘etlred loop '

106. There was heavy erosion in the Begari Canals District opposite
1896 loop of Kashmore bund on the right bank and an emergency loop
estimated at Rs. 88,487 has this year been constructed to maintain intact
the double lines of river bunds in this district. '

6. Lrovp BarraGE aAND CanaLs CONSTRUCTION.

" 107. During the first three months of the year the close contour survey .

and the plotting of the contours, which was started in September 1921,
under the then Superintending Engineer, Sukkur Barrage Division, was
completed on the right bank of the river Indus, while satlsfactory progress
was made with the field work in the left bank area.

108. The Secretary of State for India having finally- sanctioned the
Project in April 1923, subject to the final approval by the Local Legislature,
the Bombay Legislative Council resolved in June 1923 to start the work of
construction of the Barrage and the Canals from Ist July 1923. The

* This figure includes Rs. 4,785 spent on demarcation ot boundanes between dxstncts on\
the river side 1n Sind which were charged to ** 41, Provincial Civil Works -
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establishment for the whole scheme comprises one Chief Engineer, six
Superintending Engineers of Circles, 30 Executive Engineers of Divisions,
one Revenue Officer and a separate Audit Officer. Of the six circles five
were opened during the year. The sixth will be opened when the need for
it arises. These circles consist of the following executive charges :—

Lloyd Barrage Circle.

1. Right Bank Works Division.
*2. River Works Division.
3. Left Bank Works Division.
4. Quarries and Stone Supply Division.
5. Power Supply and Workshops Division.
- *6. Communications Division (Fleet and Railways).

*7. Nara Supply Channel Cut Division.
*8. Stores Duvision.

North Western Circle.

1. Western Head Division.
2. Khirtar Head Diwision.
*3. Khirtar Tail Division.
*4. Begari Remodelling Division.

Rohri Canal Circle. -

I. Rohri Canal No. 1 Division.
2. Rohri Canal No. 2 Division.
3. Rohri Canal No. 3 Division.
4. Rohri Canal No. 4 Division.
5. Rohri Canal No. 5 Division.

/ Western Circle.

1. North Western Canal Division.

2. South Eastern Canal No. 2 Division.
3. South Eastern Canal No. 3 Division.
4, Central Rice Canal No. 2 Division.

Eastern Nara C ircle.

*1. Nara Supply Division.
. 2. Puran Dhoro Division.
3. Mithrao Remodelling Division.
*4. Thar Division.

* Drainage Circle.
Northern Right Division.
Southern Right Division.

Rohri Canal Drainage Division.
Eastern Nara Drainage Division.

b ol N

* Not opened during year.
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Of the total 29 executive charges 14 were opened during the year and
these are in charge of 13 permanent, and 1 temporary, Executive
Engineers. The total number of Sub~d1v1s1ons opened during the year'
was 40.

109. The Revenue Officer, Lloyd Barrage and Canals Scheme, assumed -
charge of his duties on the 17th December 1923, while the Audit Office
was opened from Ist December 1923. Except for the Lloyd Barrage
Circle which has its head-quarters at Sukkur, the head-quarters of the
remaining circles have for the present been fixed at Karachi.

110. The whole scheme is divided for the purposes of this report into
4 sections :—

(1) Right Bank Canals
(2) Left Bank Canals.
(3) Eastern Nara Works

(4) The Barrage.

111. The Right Bank Canals are in charge of the Supermtendmg
Engineers, North Western and Western Circles. They comprise (1) the
North Western Perennial Canal and its. branches, (2) The South Eastern
Perennial Canal and its branches, and (3) The Central Rice Canal.

112. The Left Bank Canals consist of the Rohri Canal its branches
and 2 feeders—the Khairpur East and West—and are In charge of the
Superintending Engineer, Rohri Canal Circle.

113. The Eastern Nara Works conswt of the Eastern Nara, Jamrao,
Mithrao, Thar and Hiral Canals and are in charge of the Supermtendmg
Engineer, Eastern Nara Circle.

114. The Barrage with the river training works and the head works of
the Main Canals is in charge of the Supermtendmg Engineer, Lloyd
Barrage Circle. -

North Western and Western Circles.

115. A good deal of time was spent in organising offices, recruiting
establishment and procuring materials, scientific instruments and such
other equipment as was immediately required. Energles were concen~ -
trated on the problem of buildings for staff and inspection purposes and
on preparing the final alignment and design of the canals and branches.
The location of the new buildings provided in the project was investigated
and the sites therefor selected, standard plans were evolved and estimates
for definite structures were .prepared and arrangements made for
commencing the construction of the buildings as rapidly as possible.

116. Detailed investigations necessitated an important alteration in
the alignment of the North Western Perennial c:nal and the transfer of
part of its command partly to a new branch called the Warah Branch ex.
this canal and partly to the tails of the Ratodero and ShahdadkotBranches.
The alteration lies in the selection for the North Western Perennial canal -
of an alignment which is a combination of the projected alignments of the
North Western Perennial canal from head to mile 16th and the first 17
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miles of the Khirtar Branch and the taking off of a new branch from mile
16 of the main canal, called the Warah' branch, (2) the taking off of the
Khirtar branch and its extension of a point further south to that proposed
in the project and (3) the taking off of a new branch called the Shahdadkot

Branch.

117. The Warah Branch which wnll be 74 miles in length follows
-~ a course 7 miles (at the maximum) south of the sanctioned ahgn-
ment for the North Western Perennial canal but runs generally in
the same direction as the latter and will end about 3 miles to the
north-west of the tail of the main canal as shown in the sanctioned
- project alignment.

118. The fresh close contouring of the Right Bank area has disclosed
certain errors in the old contours on which the project was framed, and
- has revealed more distinctly the ridge and valley lines pointing to the re-
alignment of the main canal and branches which work can now be turned
very accurately. |
“ 119, Similarly about 50 miles of the alignment of the South Eastern
Perennial canal below the point where it crosses the North Western
Railway at Naodero has been moved from 3 to 4 miles to the westward,
as mnvestigations showed that it was unsafe to adhere to the project a]ign—
ment which followed the river bund line throughout its length and in
places crossed valley ]mes (new contours) and would have resulted in a
very expensive canal.

. 120. The project alignment of the Central Rice canal which has not
yet been fully investigated, has for the present been maintained except in
the portion which swings round Larkana, where the canal has been brought
nearer that town.

121. The alterations in allgnments are the result of the most careful
investigations and are a decided improvement on the project ones (based
as they were on inaccurate contours) resulting in better distribution and
drainage systems as well as an appreciable saving in quatities of earth-work.

Rohri Canal Circle.
122. As in the case of the North Western and Western Circles, the

first two or three months were spent in organising offices, recruiting
establishment and providing materials and equipment, preparing final
alignments and designs of canals and branches, location of new buildings
and arrangements for commencing the construction of buildings. In
addition, the close contour survey of an additional zrea in the Tando Bago
taluka, which it may be possible to conveniently command, and the pre-
liminary surveys of the main canal from mile | to 82 with its branches were
completed, while those of miles 82 to 119 with the Dad, Nasrat and other
branches were taken in hand.

Eastern Nara Circle.

123. The Circle was in charge of the Superintending Engineer, Rohri
Canal Circle, in addition to his own for about 3 months and this period
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was spent in organising offices, recruiting establishment and procuring
materials and equipment and making arrangements for starting the work -
of the contour survey in this tract. The work during the remaining period
of the year was confined to the completion of the contour survey of the
tract, the surveying and taking of cross section at every 1,000 feet of the
Nara from its head to mile 45, from Jamrao Head to Thar Weir and from
Thar Weir to the tail end of the Mithrao canal.

124. Similarly the work of surveying and taking cross sections of tbe
Dhoro Puran from Mirpurkhas to Jhudo to determine the best drainage
system, was taken in hand. The longitudinal and cross sections of the
Jamrao canal and its branches, distributaries and minors were completed
for an aggregate length of 600 miles. Secondary levelling of the secondary
bench mark line 8—Nabisar to Gorchani—which had been omitted by the
Government Trigonometrical Survey authorities was accurately levelled

in a length of 52 miles and bench marks fixed.

125. The location of new buildings provnded in the project was
investigated and the site plans for all - inspection bungalows were
prepared. A S

126. Information regarding culturable areas and discharges of the
existing canals and branches was collected and the plottmg of the survey,
etc., and the preparation of the detailed project was taken in hand. -

127. The construction of two bungalows for Executlve Engineers at
Mirpurkhas was commenced.

* Lloyd Barfage Circle.

128. In this concentrated Circle a number of works including laying
of railway line, survey and layout of the quarries and quarry-sidings and
construction of bungalows and quarters for officers and other staff were
taken in hand. -

129. The works in this Circle may be summarised under the followmg
heads :—
(1) Land.
(2) Township including water-supply.
(3) Other works.
(4) Railways and Quarries.
(5) Plant.

130. Land —The acquisition of land required for the new township
and other works on both banks of the river was pushed on, and possession’ -
of the major portion of the area required was obtained on the right bank
while satisfactory progress was made in similar acquisition on the left bank.

131, Township —The construction of 18 bungalows and 265 sets of
quarters of all types at a cost of approx1mately Rs. 5 lacs was commenced
and is well advanced. The township is connected by service roads which
have been laid down and partly metalled. An oil-engine with 8” Centni-
fugal pumping plant has been erected and housed .on the river bank for
supplymg water required for building operatlons and gardens.

u 1075—d
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132. Other Works.—Guide banks were constructed on both sides of
the river. The right upstream guide bank forms the main approach road
to the townshipand works area. The river-side slope has since been faced
- with stone pitching I’ 3" thick. This is as far-as 1t 1s possible to complete
the bank until after the construction of the canal head regulators which
work will be carried out concurrently with the barrage itself. The left
upstream guide bank is required for communication between the quarries
and the barrage. This bank will eventually form a river-side boulevard con-
necting the town of Rohri with the barrage and thence to Sukkur via the
barrage road bridge. . Until construction works are completed the bank will
be used to carry broad and two feet gauge railways for works purposes. As
the new bank cuts off the river frontages of all gardens situated on this side
of the river, each of which had its own separate channel for flow water
during the hot weather, a large number of sluices and culverts have had
to be built into the guide bank to maintain the supply of water.

_ 133, Railways.—Detailed surveys were made and alignments settled

for laying about 10 miles of broad-gauge railway on the right bank to
connect the works with the North-Western Railway at the Sukkur goods
station, and to serve the whole works area, including connections to and
sidings in the stone quarries to the North of Sukkur.

134. This necessitated the crossing of the main North-Western Railway
line at right angles and consequently the construction of an overbridge
with 25 feet high embankments leading to it on either side. About 6 miles
of track were completed during the year.

135. Similarly on the left bank surveys were carried out for the exact
location of about 7 miles of broad-gauge railway and sidings to connect the
Rohri quarries with the barrage and sidings to serve the quarries and works
yards and also for a connection to the main line of the North-Western -
Railway (from Rohri to Karachi) at Janvri.

136. A partly dismantled holding yard at the latter place is being taken
over from the North-Western Railway as a station and sidings for the
barrage railway. Arrangements have been made for running works trains
from the river across both tracts of the North-Western Railway main line
at this place to join on to the barrage railway leading to the distant quarries
_in the Kohistan hills. A light railway of 2" gauge was laid alongside the
broad-gauge tracks from the quarries and along the guide bank for the
carriage of emergent pitching stone for the left guide bank. The line is
3} miles long and to it were added about 21 miles of special siding in the
quarries. '

137. Kerosine and steam locos have been used for hauling trains of
tip waggons and about 500,000 cubic feet of pitching stone were carried
and distributed along the guide bank.

138. Quarries.—In the project it was assumed that all rubble stone
would have to be brought from quarries near Aror and cut stone from Rohri.
Detailed investigations, however, indicated that there was practically no
- difference in the quality of the rubble stone in the Sukkur, Rohri and Aror
hills, as all grades could be found at each of these sites, lt was found that
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suitable quarries for rubble, pitching stone and lime burning cou]d be
found both on the Sukkur and the Rohri sides, and as this 31mp11ﬁed
transport and increased the quarrying capacity, by having quarries on both
banks, they were opened at once, rendering it unnecessary to go to the far
oft hills at Aror for any stone. .

139. All the rubble stone for facing the river-side bungalows in the
barrage township as well as all soling and ballast for the roads, pitching
" stone for the right guide bank, and stone for lime burning, have been
" quarried from hills at a distance of 14 to 2% miles from the site of the
Sukkur works and all this stone is now carried by the quarry railway.

140. Two distant quarries have been opened on the Sukkur side and -
are served by the same railway system. One is an isolated hill 1 in deh
Sukkur (old), about 13 miles from, the barrage. As the stone in this
hill is of excellent quality for lime burning, stone pitching and road soling
purpo(sles, all available stone will be quarried and the hill levelled to the
groun

- 141. The other quarries are in an extensive range of hills within the
limits of old Sukkur deh at a distance of about 2% to 4 miles from the
barrage. These hills will provide all the rubble stones required for the -
right portion of the barrage and regulators. Both quarries have been
opened and about 500,000 cubic feet of rubble stone and 350,000 cubic
feet of ballast have been quarried. On the Rohri side an excellent quarry
for cut stone in large volumes has been found in deh Rohri. A long hill
at this place will give all the ashlar stone required for the barrage works.
It-is only 3 miles distant from the barrage and will have a broad-gauge
railway connecting it with the works yards and stone dressing shops.
There is a Leavy overburden of stone, not suitable for ashlar, overlying
the good beds but this overburden is now being removed and used for
pitching stone for the left guide bank. So far about 400, 000 cubic feet
of this stone has been removed and utilized.

142. The supply of rubble stone, ballast, etc., for the portxons of the
barrage and the reorulators to be worked from the left bank will be obtained
from separate quarries in deh Kohistan small. These hills are about
5 miles from the barrage and will be served by a broad-gauge railway which
.wxgl cross the North-Western Rallwa