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BAR! DOAB CIRCLE. 

1sT DrvisioN BARI DoLE CANAL. 

1. During the year 23 floods were recorded between 
April and October, varying in height from 11 feet to 18·80 
feet on the Sidhauri gauge. Several times during July, 
August and September the floods continued for three and four 
days together with but small fluctuations. The highest flood 
ever recorded (18·80 feet) reached its maximum about 8 A. M. 

on the 24th July ; on the following day the level of the water 
had fallen a few inches, but again rose above 18 feet on the 
26th July. 

2. After the heavy flood of the 24th July, it became 
apparent that there was something wrong below the outlet, 
and when the water subsided a little, and soundings could be 
taken, two holes were detected. One of these was on the left 
flank near the tail wall; the other was in front of No. 5 bay ; 
both were down·stream of the :flooring. Nothing could be 
aone at the time to check the enlarging of these holes, because 
the river continued high and floods succeeded one another at 
intervals of two or three days. The destructive action thus 
went on from day to day and hour to hour until at last the 
holes met in the centre of the flooring, and the dama.ge 
extended in width from one flank of the work to the other, in 
length from the timber baulk (which was 15 feet down-stream 
of the piers) to the crate bed below the tail wall, and in depth 
to as much as 13 feet below the level of the outlet flooring. 

Floods in Ule Hinr 
Bavi. 

Damage to 
Works, 

llead· 

3. As soon as it became apparent in August that deep Repairs performed, 

and heavy masonry repairs would have to be undertaken 
.,. in the cold weather, measures were taken to divert the main 

stream and keep up the canal-supply during the repairs to the 
outlet and inlet. The long main bund was broken through 
on the 2nd October, and by the 26th of the month the outlet 
was laid dry, the extent of the damage ascertained, and a long 
drain commenced with the object of leading off the water from 
the foundations and hole in the flooring. By the 22nd Novem­
ber this drain had been completed, the foundations laid dry, 
and the silt cleared out toR. L. 1113·5, when a freshet in the 
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rh cr filled up the drain, and it was not till the 4th Decemb r 
that the water had ngain subsided sufficiently to admit of the 
drnin ngnin ncting. By the 20th December the foundatiOJ 
\\ rc ngnin clry, nnd the silt cleared out to R. L. 1109·5, and 
by the 28th December the new foundations were in place, 
nnd well beyond dnnger from su~sequent freshets. From this 
dntc the work progressed rapidly, and was c~pletcd by the 
31st Mnrch. 

1 • 4. The new floorings to the outlet and inlet are cut 
stone set on end in Portland cement, that for the outlet being 
2 feet cut stone-work laid on 2 feet of first class boulder 
mu onry in kunkur cement, which in its turn rests on 2 feet 
of superior concrete rammed on the top of dry boulder pitclling 
9 feet in depth. The cut stone flooring is divided into bnys 
transversely by baulks of squared timber, tarred1 and bolted 
clown to the lower mnsonry, it having been found that such 
timbers nrc very useful in arresting the cutting back when 
by nny accident a portion of the flooring becomes dnmngcd 
during a flood season. 

5. The same great flood (that of 24th July) which 
iujurcd the outlet also scoured out the toe of the boulder 

pitched defence bnnd on the right bank of the Rn.vi. opposite 
1 dhopttr. The damage extended from the angle below ihc 

old pill ch:mnel to the end of bund No. 5, known :lS "Jncob's 
Spur.'' Every cndcaYour was made to save this buud by 
throwing out brush-wood spurs ; but, owing to tl1e constant 
l1 :wy rain nud the continued floods, nothing could be put in 
of 6Ufficicnt strcnrrth to divert the force of the water, and th 

b 

whole spur disappcarctl. The long buncl above this spur wna 
ol o grndunlly carried away, until out of about 4000 feet in 
length only a few chains remained. By continuous hnrd work 
the portion of this bund in front of the spill channel wn 
fortunately saved ; had this portion also gone, the main 
strcmn, which wns setting direct on to t~e spill channel, would 

1tn\·c taken to it, and the canal would ha\'"e been left dry. 
·]·louting spurs made with whole trees· bound together with 
ropes were placed along the face of the buncl and l1clped to 
dcnden the force of the great rush of the v.-ater which for 
sc\·crnl days 'ns within 12 inches of the top of the bund, nud 
wns at this point 15 feet in depth. 

2\alura or rr:IJ:lira. G. A new line was selected for this bund) which is now 

retired further from the main stream than the old one; on the 
river face it is protected by groynes having crat.e points put in 
nt n low Jevel ; and the Executive Engineer expresses n hope 
that the h)"stem of brush-wood bunds and spur~) which \\ere 
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put in in connection with this work, will tend to push the 
main stream of the river more towards the left bank, and 
thereby relieve the long defence bund of some of the rush and 
scour attendant on high floods. 

7. On the right bank of the Ravi the small Basantpur 
<'anal, under construction for His Highness the Maharajah of 
Kashmir, was nearly completed. It was ready for the ad-
mission of water on the 31st March, so that the lands in rear 
of the bunds will no longer be deprived of irrigation. 

8. The floods in the Chalcki were heavy and frequent, 
and would have done much damage to cultivated lands had 
it not been for the new spur which had been made. Thi~ spur 
did its work well, but was topped at the end and lost about 
150 feet of its length. This loss has since been repaired and 
the work strengthened, so tha.t it is now expected to withstand 
future floods. 

9. There was no closure of the canal for repairs during 
the year, owing to the want of rain in January and February. 
A hole in the flooring of No. 5 rapid was repaired by lower-
ing the supply for a few hours, during which the damaged bay 
was bunded off. The :floor was repaired with masonry laid 
in Portland cement, the water being turned over the work 
again two days afterwards. It has since stood well. 

10. The supply in the canal during the kharff crop of 
1878 was the largest which has been hitherto sent down, the 
reading on the Salampur gauge having been for a long time 
~·7 feet. There w·as great demand for water during the rabbi, 
owing both to want of rnin and to the extension of irrigation 
on the new r{tjbaluis of the Kasur Branch. 

llAnr Do n CA"' 1, 

Nnturc of rq ir • 

Knsbmir Canal. 

Chokki torrent. 

CloFnro of conol 
for rc1•aira. 

Supply in the cnno1, 

11. The inlet and outlet of the mill channel of the Mills. 

Punjab Sugar \\r arks ·Company, Limited, were completed 
during the year, as was also one of Lieutenant Clibborn's 
sugar-cane mills at Zafaru·al fall on the Palwandi rajbaha. 

12. Thirty-nine masonry water-course heads were fixed Water-conr6e R ends, 

during the year, 38 of these being on the Salampur r:ijba.ha. 

13. The rajbahas of the Main Line and l\fain Branch R:ijbaMs. 

Upper were kept in good working order during the year. On 
the .Kast!r Branch, the Jaura, Pakhoki and Pindori rajbahas 
were maintained, and the Tarn Taran and Khern .Kam d.j­
bahas completed. On the Sobraon Branch, the Raya ra.j­
b:ilia was completed, and the Patti rajbaha nearly so. 

H. On the Kasur Branch one foot-bridge was com- :Bridges. 

p\etca and one in progress ; on the Sobraon Branch, also, one 
foot-bridge was completed and one in progress. 
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.Duildinge. 

Escnpe1, 

Drninat;e Works. 

Plantations. 

Obscr,.nLions on 
Jt ir cr disc barges. 

Thnmmnn and Turk­
wind Hajbnhas. 
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15. All the buildings at Madhopur and on the Main 
Line and Main Branch Upper were repaired and kept in good 
order, the Executive Engineer's office being converted into . 
an inspection bungalow. On the Kasilr Branch the cha.uki at 
Khem Karn was completed; and on the Sobraon Branch the 
2nd class chauki at Naushahra, on the Patti rajbaha, was in 
progress ; all existing buildings on these branches having been 
kept in good repair. 

16. The old arrangement of working the Malikpur 
escape by means of kurries having been found unsuitable, 
gates and travelling cranes for lifting them were provided. 

17. The flooring of the Sujanpur drainage inlet was 
repaired, and the Sujanpur and Nalloa drainage cuts kept in 
thorough repair during the year. A branch of the .AllQ1Dd.la 
drainage was surveyed and levelled. 

18. One hundred and twenty young Bombay mango trees 
were grafted, and 102 were tansplanted and tended. Over 
33,000 young trees of various kinds were transplanted and 
tended ; 19~ acres of land were ploughed and sown with tree 
seeds ; 23,785 feet of Phul:ii fence were put down ; 1959 
square feet of land were prepared for seedlings ; and all the 
trees and nurseries in the Division were cared for. 

19. The Executive Engineer, Mr. J. Doyle Smithe, 
reports the following results of observations on the discharge 
of the Rivers Ravi and Bea.s :-

RrnR RAn . 
.Date. Place. Di4c!uz,.gc. 

29th Aprill878 Kamwal 
C. ft. per sec. 

13,151 
15th October , " 5901 
15th Novr. , Head channel 4929 
16th Deer. 

" , 4227 
15th Jany.l879 , 3243 
15th Feby. , , 2692 
27th March , T:ten 6534 

Rivo B:us. 
l 9th Deer. 1878 ... Naushahra 3411 
19th Jany. 1879 , 2789 

2ND DIVrsroN BARr Do.AB CANAL. 

20. The Thamman and TurlctDind rajbahas have been 
still n:rt~er .developed during the year under· review. Eight 
more 1rr1gatwn outlets have been allotted to the villages on 
the Thamman rajbaha, and one on the T"'rlcwind. On the 
former three new villages have been brou ht d . . t' 

d 
g un er 1rr1ga wn, 

an one on the latter S b 'd . . . · orne r1 ges remammg l.llcomplete 
on the Thamman raibah t th l ., a a e c ose of the last year have 
now been completed. 
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21. The permanent parapets of Valla, Rajajang, Gilpan Bridgea. 

and Yahn bridges were completed. 

22. Out-houses to the 1st class chauki at Pambay were Bnildinga. 

built during the year. 

23. Materials were collected for the remaining weirs on Weir•. 

the Main Branch Lower ; but, owing to the non-closure of the 
canal, the work could not be carried out. 

24. A lnrge quantity of silt which had been taken from Silt-clearance. 

the canal and thrown in irregular heaps on the banks was 
removed and evenly spread over the spoil-banks. The silt· 
clearance of the rajbahas was nearly completed during the 
year; the channels were maintai.I}.ed in a thoroughly satisfac-
tory condition. 

25. About 45,000 maunds o£ fire-wood were collected Plantation•. 

and sold at an average rate of .JW. 20 per 100 maunds. 

26. The remodelling of the Gumtala drainage, as an Escapes. 

escape for the Jaithowal d.jbaha, was nearly completed. 

27. .Materials were collected for the two new syphons 
on the Meean 1\feer Cantonment rajbaha, rendered necessary 
by the alterations being made to the Cantonment drainage 
channels. One was completed during the year, the other was 
in hand, and has since been finished. 

28. The 25 flour-mills worked by canal-water-power 
earned during the year Rs- 85,738, showing an excess of 
&. 9,034 over the earnings of the previous year. 

UPPER SoTLEJ DIVISION INUNDATION CANALS. 

29. As there had been settlement of the ends of the 
timber-bridge ove1· the Katora Canal at Ganda Singh, on the 
Trunk Road between Ferozepore and Lahore, the beams were 
shored up and strengthened to allow of the passage of the 
siege guns moving from the Arsenal to Afl:~Mnistan. The 
bridge at Khudian was also repaired and tarred. 

30. Wooden railings were fixed to the timber-bridges 
O'VCr the Atari and Chunian rajbahas ; these bridges were 
further repaired and put into good order. 

Meean Mrrr Cnnton­
ment Rajbnho. 

Mills. 

UPPER ~ OTLI'!l Dr;-, 
lNONDATJON CANA L&. 

Katora Canal bridges. 

Kntora Rajbnba 
bridges. 

31. New heads were dug for the Kh&nwah and Upper New beads. 

Svlufg canals. 

32. The silt-clearance of the canals and rajbahas was Silt-cle:mmce. 

carried ont as usual, and the banks kept in repair. 
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UrrER SunF.J Dlf. 
}N!JNDATIOY CANAl.&, 

Discharge of .Rivilr 
Sutlcj. 

33. The discharge of the Sutlej was measured by Mr. 
R. D. Bayley with the following results :-

Land. 

Begalotors. 

niYcr nud Hill Tor­
rents. 

Minor Drainages, 

Bridges. 

Nowedand Escape. 

IJate. 

19th December 1878 
19th January 1879 

Place. 

Brtu 
Do. 

Discharge. 
C. ft. per sec. 

•••••• ..••• 8027 
............ 7128 

SwAT RIVER CANAL DmsroN. 

34. Major Swinton, R. E., who is Officiating as Execu­
tive Engineer during the temporary absence of Captain Jacob, 
R. E., on Field Service, reports as follows:-

35. All the land for Main Canal has now been made 
over to the Canal by the Civil authorities. 

36. The regulator at the head has not been commenced. 
The regulators at head of Rajbaha No. VI. and at the bifur­
cation have been just commenced, that is, the foundations have 
been excavated. 

37. Lundai Superpassage.-The foundations have been 
completed, and the arching nearly completed, and boulder 
paving has been commenced. 

Nowedand Aqueduct.-The masonry is up to springing level. 

Jinda Aqueduct.-The excavation for fGundation and drains 
has been done. 

Z£am Culvert.-The invert bas been commenced. 

llissara Kanda Culvert.-The foundation is completed, and 
the superstructure is nearly up to springing. 

Nar1·ai Culvert.-The arch-work is completed, and the earth­
work is well advanced. The new channel will be cleared, 
and the old channels blocked up, so tha.t the drainage may pass 
under this cui vert in the rains. 

38. The minor drainages were commenced in January, 
and the foundations have been excavated, but, with the excep­
tions of Kanawar No. 1 and No. 2, and the Na1·rai syphons, 
no masonry has been done. This is owin()" to the masons 

b 
having been taken away in March for the works in the Khybar 
:Pass and at Ali Masjid. 

39. Nothing done on the bridges; the exc:1vation for 
two of them was ccmmenced in March. 

40. The escape in connection with the Nowedarui aquc­
~uc: was commenced, and is up to floor level of the aqueduct ; 
lt Wlll be completed with the arching of the aqueduct. 
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41. The progress on earth-work has been better than Earth-work. 

lust ycar,-16,721,697 cubic feet as against 13,419,95·1 cuhic 
feet; this also would have been still greater but for the number 
of men taken away for 1\lilitary Works. 

42. The first set of roade has been completed, and 15 Temporary Ronrls. 

miles of the cross roa.ds have been made. 

43. The crate-work has been put up, and the boulder 
filling is in progress. 

44. During the year 497,345 cubic feet of masonry, 
includingconcrete and arch-work, were executed on the principal 
masonry works ; on these same works) also, 2,236,2!)8 cubic feet 
of excavation had been got out, besides the 167 lakhs of canal 
excasation. These figures represent good progress when it is 
remembered that there were many difficulties to contend with. 

45. There is also a considerable quantity of fuel collected, 
as well as stone and lime-stone, besides lime not yet taken over 
from the contractors. A great deal of soorkhee and lime has 
been burnt with thorn bushes from the "Maira," and a consi­
derable saving in wood-fuel has thus been obtained. 

46. The following of the Swat River were observed :-

Date. 

19th December 1878 
18th January 1879 

Place. 

Head of Canal 
Ditto 

Disclla7'!Je. 
C. ft. per !lee. 

3290 
2779 

WESTERN JU:JIN A CANAL CIRCLE. 

KAUNAL DIVISION WESTERN Jmnu CANAL. 

4 7. The bridge connecting the island with the Western 
J umna Canal Regnlator was completed ; seven new sluice 
gates were obtained and put into position. 

48. Materials for Radaur bridge continued to be 
collected. The inspection bungalow was nearly completed, 
the out-houses and a little finishing up work remaining to be 
done. 

49. Some slight repa.irs were executed to the floors of 

the undersluices at 1/.ijau:dla. The spurs above the Eastern 
J umna Cann,l Regulator were repaired ; silt was cleared out 
and cuts made through islands formed in the leading channel 
of the Western J umna. Canal ; the bunds put up to maintain 
a temporary supply were removed ; and the channel below 
the Western Jumna Canal undersluices was dug out to an 

even width and slope so as to induce a good flow. 

Abnzni Spurs. 

Gencrnl Gtntcmcnt ·of 
work done. 

Collrction of mntc. 
rinl11. 

Discbnrgo of Swat 
H.ivor. 

WEsTERN .Tu:NI\'A 
CASAL. 

Head-works. 

RadBnr Bridge aad 
Bungalow. 

Repairs nnd Mnin-
tennncc, llend-
works. 
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Mandnwala W orka. 

Silt-clr.nrRnce in the 
bOUlUC, 

Meerut llond Bridge. 
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50. These works were improved, silt excaYated from 
some of the channels, and crib-work, and concrete bars placed 
across others down which it was desirable to regulate the floods. 

51. At Dadupur the silt brought. down by the Somb~ 

torrent had formed an island in the channel above the dam; 
the effect of this was to force the floods over to the left portion 
of the Patrala d11m, instead of allowing the water to pass evenly 
over the whole w_idth of the work ; moreover, n much larger 
body of silt accumulated above the regulator after each flood 
nnd on the re-opening of the gates was scoured into the canal. 
It was determined to try and reduce the evil by cutting a 
channel through the newly formed island, supplementing this 
work by spurs on the left bank of the torrent. It is reported 
that these measures have been completely successful. 

52. The repair of the Mee1·ut road bridge was completed 

during the year ; it having been found impossible to get suffi­

ciently long beams from the Forest Department, the openings 

were eventually spap.ned by trusses. 

Protection of bnnlrs 53. Bushing and staking was carried on as usual, and 
of canal from 
#!rosion. an attempt W!,l.S 1p.aqe to iptroduce the use of wire for holding 

Sun·cy!l for altera­
tion of line of Rcr 
.Escape. 

Plantations. 

DischnrgeQ. 

Loss in boulder for­
mation, 

the branches ; it was found, however, that the wire was in­
variably stolen, and consequently its use had to be given up. 
This is greatly to be regretted, as the ordinary rope fastenings 
rapidly rot, and the branches thus set free float down tho canal, 
and often do as much hann as good. 

54. Surveys and levels for the proposed alteration of 
the tail of the Rer Escape were carried out . 

55. The mango gardens at Dad{tpur and Karnti.l were 
maintained, and the new chauki compound at Radaur 'ras 
planted with young trees. About three miles of fencing wer~ 
completed, and preparations made for starting new nurseries. 

56. The following discharges of the River Jumna and 
the vV estern J umna Canal were t~keJ+ :-

Date. Place. IJi$C'ROI'ge, 

1st August 1878 Indri 
c. ft 

W.J. Canal 3::150 18th December 
'I Tajawala llh·er Jumn~t 2241 

" " " Ditto W. J. Cn.nal lSf-9 19th 
" " Dddtipur Ditto 1862 18th January 1879 Tajawala Uivcr Jumna 2296 ., 
" " Ditto W .. r. C'nnl\l ,.,01 23rd Dada pur 

17th ll'eb~ary " J1itto n·o~ 

" Taja.wala Ri'<"er .Jumna 2355 Srd March 
" Ditto Ditto ~121 

57. From observations taken in December and January 
it ld wou appear that between the Fyzabad escape and th~ 
head of the Western J urnna Canal there was a loss of from 
250 to 300 cubic feet per second. 
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58. When the discharge was taken at InJri aboYe the 

hea.J ofthe New 1bin Line Div-ision on 1st August 1878, the 

gauge at that place stood at 10·5 feet, anJ. the mcasureJ. dis· 

charge was 33.30 cubic feet per second, with a velocity of 
3·38 feet per second. On the 21st August the highest re~uling 

of the gauge during the year was recorded as 11·25 feet, from 
which the Yelocity was deduced as 3·57 feet per seconu, and 
the discharge as 3856 cubic feet per second. 

DELm DrvxsroN ""EsTERN JuMNA CaNAL. 

50. The Saragtltal chauki was completed. 

W. J. C.n:.\L, 

1-hxinHHn dischnrge 
nt. InJri. 

Sarngthnl Clmuki. 

GO. The Gaunri minor was completed, but the land has No. IX. R3jbnha. 

still to be settled and paid for. 

61. The land of Main Line was all paid for, and masonry No. XII. Bajbahn. 

and earth-work completed, and 36 kolabas fixed in the two 
main branches. Of the minors, the Guhna, llfohana, Jaoli and 
Sara.r;thal were completed in all respects ; the Bltainswdl minor 
was completed except kolabas, and the land only of the Rubrah 
minor remained to be paid for,-in all other respects it was 
completed. 

62. Rajbahas Nos. 11, 14, 21 a.nd 22 were surveyed Other TI.ijbnha9'. 

and levelled during the year, and their designs and estimates 
}mt in h:md. 

63. The arch of B!tatgaon bridge, which was very 1ow Mnsonry works. 

and interfered with barging, was altered. Juah, jJJaclwi, Jaji 
and Jlwmothi bridges were repaired, and Jhamuth bridge put 
i ~1 band. The Negambode aqueduct and the tail of the Bowana 

escape hen.d were also repaired. 

61. The verandah of the Negambode mills, which was Mills nnd Buihlings. 

in a Yery dilapidated state, was renewed, and the mill rooms 
and escape channel of Tamancha mills were put in order. 
The Naultha chauki was thoroughly repaired, and the other 

buildings maintained in fair order. 

G5. The mango gardens at Naultl~a, Sirdhana, Palri, Plantations. 

Cltota Tluina and Gangatoli were kept in order. The new 
djbaha chauki compounds were planted out and looked after. 

66. Some cuts were made across the old abandonccl Draio:1gcs. 

JJhainsu:cU R:ljbaha to liberate the drainage. Silt-clearance 
to a small extent was carried out on the Najtzfgarlt jhfi drain ; 

· some fallen trees were removed from the bed, anu the banks 

of the channel were t·cpairctl. 



W. J. CANAL, -Transfer of portion of 
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Discharges, 
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• 
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rlantatioua. 

Earth-work, 
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67. A portion of the Bohtalt: Brancl' and 84 villages 
at the tail were transferred from the H&nsi Division to the 
Delhi Division on the opening of No. XII. Rajba.ha, which now 
supplies water for their irrigation. 

68. The discharge of the River J umna, taken at W azir· 
abad Gluit near Delhi, was as follows :-

c. ft. per BeCODd. 
19th Deer; 1878. Wazimbad Ghat. River Jnmna. 1122 
20th Jany. 1879. ditto ditto 1014 

HANSI DIVISION wESTERN J UMNA CAN.u. • 
69. Owing to the illness of both of the subordinates 

and to the death of Mr. H. C. Cotton, the work of plotting 
the surveys and levels was thrown back ; it will, however, be 
pushed on as soon as a suitable officer can be. deputed to take 
it up • 

70. Nearly :five lakhs o£ cubic feet of silt were taken 
out of the Rohtalc Ca~l, and about 3llakhs from the Ba/uid.ra 
Branch, which was also cleared of weeds. The season, however, 
was not suitabl~ for closing and clearing the Han.si Branch, 
which is very badly silted. It is hoped that it may be found 
possible to close this canal for clearance during the cold season 
of 1879·80. 

71. Petty repairs were executed to the bridges, regQia .. 
tors, &c. 

72. The mango garden at Butdna waa tended, and 
the plantations near Hissar were watered and looked after, 
but the principal work waa in collecting and stacking fuel and 
timber. The Executive Engineer hal brought to notice that 
it is useless attempting to plant young trees along the canal 
in place of the numbers of old ones that are dying otf, as tho 
depredations of the swarms of monkeys utterly preclude the 
chance of any young trees growing. It has been found, 
however, that the thorny " Kikar" ·is • tree which these 
animals do not destroy, and orders have therefore been issued 
by the Superintending EngiQee:r to sow the seecl of this 
t~pecies as much ~ possible. 

N1r.w MAIN LINE DIVISION WEsTERN Jo.MNA CANAL. 

73. The works in this Division were vi"orously pushed 
on : 40,175,029 ~ub~c feet of earth·work wer~ got ou~ as fol. 
lows:-

Mnin Line 
H6nsi Branch 
lndri ~scnre 

... 

... 
• •• 

Cubic f~ 
26,656,0U~ 
lo,66B,UO 
1,859,900 

40,175,029 --
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w J CH.U •• 

The IIansi llranch a.nd Inclri Escape only require to be cut Enrlh·\ll)rl\. 

a.t points of junction with the canal ; and of the Main Line !JS 
per cent. has been completed, so that it may be said to be 
practically finit;hed. The work has also been cheaply done, lls. 
2-8-G per 1000 cubic feet on the Main Line and Rs. 2-0-5 on 
the Hunsi llr:mch, against &. 3 in the estimate, so there ·will 
be a large so.ving eilccted under this head. 

74. 1,250,807 cubic feet of masonry were done during Masonry. 

the 12 months, or at the rate of over 100,000 cubic feet per 
menscm. The state of the works at the close of the year 
was us follows :-

1J.-Regulato1·s. 
ludri-Complete, except ga.tes and kurries. 
II:In:;i-Ccntrings fixed. 
Delhi- Two-thirds done. 

E.-Falls and Weirs. 

Grand Trunk Road- } 
Karnlil. Complete, except pa.m.pets nnJ 
G~~gripur. plastering. 
J~m1. 

:Mor M(ljra-Tialf done. 
Safidon-Cur tain and cistern in p;rogress. 

F.-C1·oss Drainages. 
Plmflgarh Inlet-Complete. 
13arota Syphon -Complete, excel't a little earth-work of drain. 
Gagsina Syphon- Ditto ditto. 
Nyc N~Jddi Syplton-Up to springing of arches. 

G.-Bridges. 

Gorgarh. } 0 1 te 
Kheri. omp e · 
l{a~b~-Piastcring and metalling wanting. 
Karah. · } Pl t . . . 
Kaitbal Rond. as ermg remammg. 
lhrola. } Completed, except approac]Jes, w llich 
Gn~.eina.. are nearly dono. 
ll:lln. }C 1 h Bhuslana. omp ete, except parapets, a.pproac os 
Anta. and p~astpri11g. 

H.-Escapes. 

Indri-Complotc, os:cept gates and gearing. 

1.-Locl.:s. 
Grand Trunk Road- l 

Karm\1. I Gates and quoins wanting ami tl1a 
Ghogripur. r ;masonry adjoining where tho 
J;lni. I latter have to be built in. 
ll:in~i Head. J 

New Delhi Head. } Cistern in progress; abutments 5' 
l\lor :rtlajra. ]uulJ. 
Sa6Jon-Up-stream floor comPJeto; main walls 8' high; con· 

crete of cibtern laid. 

/{.-Buildings. 
Tnmporary buirdings all completed. 
1st clasfl ehauli, Hambn.} C 1 t nitto .Tani. omp 0 c. 

l>illo Illunak-.Almost finished, 
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w J CANAL. 

Bnr" , llJu.l Esti 7 5. Surveys, designs and estimates for distributaries 
UJal~:s. were pushed on ; those of No. IV. have since been received 

and sent on to Chief Engineer, and III. and V. will shortly 
follow. The estimate for No. I. kharlf rijbaha was sent up 
for snnction, but orders were received to hold them iu 
abeyance. Nos. II., III. and IV. were also. in a forward state 

when temporarily laid nside. · 

Lllud. 

Cross Drninagos. 

DriJges. 

Escnpes. 

Locka and Flllla. 

Bnildings. 

NEw DELni BRANCH DrvniroN . WESTERN JuliNA C.A'SAL. 

7G. No land was taken up <luring the year, but pay-
ments, amounting to & 2,948, had to be made for tr~es, houses, 
&c., which were under reference to the Civil Officers, and some 
further sums will have to be disbursed for about five acres 
more required near Delhi. 

71. Surveys have been made of the Juab and Koali 
drainage basins and materials collected at sites. 425,27 5 cu­
bic- feet of excavation has been got out at sites of Bowaina and 
Pulclui.dar aqueducts, and 2475 cubic feet of masonry put in 
foundations of the f<?rmer. Plans and working estimates have 
been sanctioned by Chief. Engineer for the latter. 

78. Ten :were put in hand out of 27. 202,278 cubic 
feet of masonry and 1,073,144 cubic feet of earth-work were 
done :-

Mitbai l Are bearl.r completed, and tare open 
Bangash for traffic. 
Andha Mogal Approaches not complete, but. open 
Khatra to foot and cattle traflic. 
Jlaembari-Complow, except approaches. 
Haidarpur-Arched. 
lln.Jli-Up to springing. 
Sirispnr-Abutmonts up to skew-backs. 
Dowana-Concrete laid. 
Kabri-Abutments up to skew-backs. 

79. At Rer and Daryapur escape heads materials have 
been collected. The Daryalia escape and aqueduct combined 
is complete, with exception of caps to pillars and sluice gates 
and gear. The work done during the year was-earth-work 
191,668 cubic feet; masonry 71,476 cubic feet. 

80. There are seven locks and falls on New Delhi 
Branch, and of these one has been commenced at Gangatoli, 
on which 796,431 cubic feet earth-work an<l 74,786 cubic feet 
masonry have been done. The side walls of lock are 8 feet 
high ; materjals ~ being collected at the other sites. 

81. Four sets of temporary qunrters and Assistant 
Engineer's quarters at lJinjaol have been competed. Nar, · 
1st class chauki was ready f<;>r roofing. Part of the materials 
for the one at Kalcroi were collected and the chauki o.tBaidal'· 
pw·, with out-houses, &c., was com~leted. 
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W.1. C'Aur. 

82. Ont of a total of 140 millions cubic feet of enrth- Enrlh-worl:. 

work, 104-~ millions luwe been comp1etec1-hn,lf during the year 
under report. The DiviHion is 71·3 miles long, n.nd of this 
37·8 miles were completed; 23·5 miles more than half out, mul 
10 miles not opened at points crossing old canal, sites of works, 
&c. Part of the work was kept in hand in case of being 
wanted for famine laborer.:!. The ordinary earth-work hns cost 
under Rs- 2-8-0 per 1000 cubic feet, incluuing price of 121,:100 
cubic feet of n1asomy in revetment walls, the estimate rate 
being J.~s. 3·125 per 1000. The rock-cutting1 amounting to 
3,801,8'20 cu'bic feet, has cost Rs. 5-8-10 per 100 cubic feet, a111l 
there is a considerable balance left to creuit in the estimate. 

8~. In digging through SluUamar and other g:m1cnfl, ri::ml11licns. 

the young trees that came in the line of the canal were taken 
up and transplanted to outside of the spoil-banks between 
Sirispw· and llaidu.l'znu· bridges. 

84. To make r:ljbah:ls through the gardens in the 1Iisccllnnconf. 

11cighllomhoocl of Delhi wonlJ have been enormously expcnt:>i,·e; 
it was therefore determined to take up the old irrigation by 
putting in outlets in the banks of the canal, so that "·atcr 
might be sent tlown the old water-course channel;:;. These 
outlets haYe been \mt 4~ feet aboYe level of cnnnl-Lecl, so as 
not to interfere with the minimum depth for navigation ; the 
work done amounted to 7·100 cubic feet masonry and 33,000 
cubic feet of earth-work. 

85. The total work done in the Division was 52,690,83-1 
cubic feet earth-work, and 460,635 cubic feet of masonry. 

DERAJAT CIRCLE. 

86. The Superintending Engineer, Mr. Garbett, reports 
as follows :-

DEnA GrrAzr KrrAN DIVISION lNnus CANALs. 

Earth-work on 1 
Mnsonry cxrcntc I 
durmg tho ycnr. 

J~l>U>i lNI'~OA'J'ION 
CANALS. 

87. The culvert for passing the Kala Klwnd dt·ainuge Kala Kh:md cnlrcrt. 

under the JJcZnlca Canal near its tail was completed, with the 
exception of the boulder pitching. This exception was owing 
to tl1e impossibility of obtaining camels to carry the boulders. 

88. ·Lifting gear for the gates of the Slwria Regulator 
No. I. was supplied during the year. Slto1·ia Regulator No. V. 

was begun and completed, with the exception of the regulating 

kurries and the earth-work in the approaches. As a bridge 
was greatly needed on the Clwti and [{ot Chota roncl, half 
the cost of the work was contributed by the District Funds. 

Regulators, 
Can:U. 

Shorill 
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bDUS IJDN. CANALS, 

G6m6nwala Canlll 
Ut•gulator. 

89. An estimate was sanctioned for replacing the old 
stakes and wattling (with which the regulation of the supply in 
the Gamumcala Canal has been hitherto attempted with very 
indifferent results) by a masonry regulator. The foundations 
and flooring were got in during the year, but progress was 
hampered by the want of lime. No carriage was procurable, as 
nearly all the camels in the district were engaged with the 
troops or carrying supplies for them. 

Faanlpnr Chauki and 
Out-offices. 

Bhoria Canal new 
channel. 

90. The Fazalpt'r chauki, its well and out-offices were 
commenced and completed during the year, with the exception 
of the chauki roof, which was not quite finished. 

91. The excavation of the new channel for the Shoria 
Canal was completed last year, and the payments this year. 

Maintennnce 
Be pairs, 

and 92. The maintenance and repairs to the canals and 

Chaokis and Dnild­
ings. 

?tlnintcnnnce of Em­
bankments. 

llt-pairs to Embank­
ments. 

General repairs to 
Cnnols heavy. 

Drief notice or padi­
cular Canllls. 

embankments were unusually heavy and expensive in conse­
quence of the damages caused by the very ·exceptional floods 
in the Indus, which were higher and lasted longer than had 
ever been known before. 

93. The chaukis and buildings were repaired. The 
Kltaraku:ala firs~ class chauki was carried away by the river 
in September, and the small kacha third class building nt 
Ba!tar Shal& was destroyed by the flood. 

94. J ... arge watch and ward parties were kept up to 
repair and maintain the embankments during t'I?-e floods, but 
breaches occurred in the Kalah, Ktiliwd.la, Bahar Shah, Can· 
tonment and Shah Jamdl embankments. 

95. Two-thirds of the repairs, or about 18 lakhs cubic 
feet of earth-work to embankments and canal-banks above the 
Shoria Regulator, were completed by end of the year, and 
about half the amount of work on the protective embankments 
below it. 

96. The repairs to the canals and their banks have 
been unusually heavy, not only were they damaged by the 
river-floods, and the high volumes entering them, but they were 
cut across by the river torrents, which were swollen by the 
heavy rain in the neighbouring hills. 

97 · The river erosion has necessitated a new and costly 
h~ad to, the Manka Canal, and the repairs to the banks at the 
tail (Kala Khand) have also been heavy. The repairs to the 
upper part of the Shoria Canal were very heavy, as the banks 
had to be strengthened to resist the inundation, ns were al!o 
those to the supply-channel of the Kastrlri. The DAingana 
lyiniY in the tr f h · ' o cen e o t e mundatcd tract, was much damaged. 
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lii'DtlS bDN. 0.AN4LI. 

The expenditure on the group of canals near Shalt Jamal, vi;r.., 
the Camunwala, the Sohan and Nu1·, was chiefly on the clearance 
of their supply-channels. On the Dhundi, the outlny on silt-

llrillf notice or pnrti. 
cnl11rs C.:~nals. 

clcar:mce and repairs to banks has been below the average. 
On the Kadt·a, expenditure was limited to the clearance at the 
head nnJ repau·s of the G!Luka breach. 

!!8. Erosion having set in above the ftiurad and Jalu11z­
u:dla heads of the ftfanka Canal, protective spur~ were put 
in hand in the cold season of 1877-78, and their maintenance 

River l'rolcchYe 
works. 

continu'eJ in April and 'Jlay, but the works were not success-
ful, and were carried away in June. In August the .. lftlnl.:a 
regulator was carrieJ away, and in September the K/tal'(l/..wala 
chauki. Nearly 1600 acres of land were thus lost ; the 
greatest length on a measured line being 6150 feet; the menu 
on 19 lines (one thousand feet apart) 3860 feet. \York W3.S 

resumed on the subsidence of the river in October, and nine 
sliort tree-spurs run out. These have arrested the erosion 
and caused a very large deposit of silt above them, and now at; 

the ~nd of 'Jby arc still doing well. 

99. The plantations were maintained during the year, Ph:mtntiont. 

hut the losses from severe frost and inundation have been 
great. 

LowEn SurLEJ .AND" CrrEN.AD DrvisioN INUNDATION CANALS. 

100. The chauki at Shujabad was completed, a.nd that 'Duilding11. 

at Lodhran very nearly so. All the other buildings were kept 
in repair. 

101. The Chena.b emba.nkment was repaired, and sus- Chennb Embnnkment. 

tained but little damage from the heavy floods of the year. 

102. The plantations were kept up throughout the year. Flantnlions. 

103. The improvements of the main channels forming 
portion of the Sltekltwalt, Balulwalwah, Mubdrakwah ancl 
K!tanwah were completed in time to allow of the canals bcin.~ 
opened. The banks have still to be cut down, but there will 
be a considerable saving on the estimate. New heads were 
dug for the Sikandarabad and Jamwah Kltw·d Canals. The 
latter was not quite completed during the official year . . 

ImprOY<'mcnts 
Chnnncls­

Sutlrj Series. 

104. The excavation and the construction of the bridges Khnirpur cut, 

on the Khairpur cut was completed during the year, but the 
compensation for land taken up remains unpaid. 

or 

105. Considerable progress was made during the year 
in making up the canal maps, and the work was done at a 
che~pcr rate. 

Maldng np Cannl 
Maps. 

• 
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l:wt.:& hns. CANU!I. 

J\Jninti'IIRIII't' nlltl lOG. TJ1e ders or l:tuorers supplied by the cultivators 
,,·ere paid on seyeral cn.ua1ti for working beyond the prescribed 
time of 90 days. 

HoJ•nm; from uzur· 
nd!JIW," 

f5ilt-clc:~rnnccl!, 107. The che1· labor was snpplcmentetl by paid work on 
the Gojjull(tlta and Dlwndi Canals of the Chenab series; and 
on the Jamwalt, both Khurd and Apaldn, the 11iultammadlcak 
and Khanwah. 

N"w lfcn,J­
lJ.iw:iuwuh ~Iailsi, 108. The Diwanwah, 01ring to changes in the course of 

tlle Sutlej, required a new hca.<l,-about three-quarters of tlJC 
work, and a length of abont 8000 feet, was completed by paid 
la.bor during the year, leaving about 3000 feet to be finished 
in April. 

Tl1c 1\Tnhnmmau allll 
Sinlanvnb, 109. The clte1'8 clid not worT.:: on tJ1e J.Iuhammacbrah 

as satisfactorily as was desired. The SitYlanrah, the most 
important canal iu the Lodlmtn Tahsil, has been looked on for 
some years as in n bad state, and arrangements n·ere macle 
"·hich it was hoped woul<.l secure much brger parties of clu:rs, 
wlto were to have been aided considerably by pai<l labor, 
bnt the men would not turn ont on either work, though the 
]~xccutiYe Engineer, Mr. O'Brien, himself took charge of the 
work ; the progress has been c1isappointillg, and it is to bo 
fcarctl that the fiuc;:; on thi.::l canal will be unu::;ually high . 

f:mur~n C n:.a. 

Weir nt l!!t}'ill. 

• 
SIIUIIXD CAX AL. 

MaDl LINE DIVISION, Smm~o CANAr,, 

110. The state of the ·weir at the beginning of the official 
year 1878-79 was as follows:-

Measuring from the left flank 238 lineal feet had been 
completed to within 5 feet of full height, and 462 lineal feet 
had been carried 3 feet higher than the first section. The 
foundations for a further length of 600 feet had been excavated, 
nncl the masonry wm·k of the core walls commenced. Between 
the commencement of the official year and before the setting 
in of the rains of 1878, the section of 600 lineal feet above 
mentioned had been cmnpleted to the level of the adjacent 
section. Since the rains a further lenrrth of 200 lineal feet 

0 

has been added on the ri!rht flank nnd measurin(J' from tJw 
'-' ' 0 

left flank a length of 310 feet of weir has been constructed 
to au average height of 3·5 feet below the level of flui::;hctl 
crest. Of the entire length of the weir which measures 2400 
feet, 1810 feet had been built to an avernge level of 3 feet 
below c:cst by the end of the official year 1878-79. The bed 
of the rrvcl' for the remaining length of 5fl0 feet hn<l b<'cn 
cnrcfully strengthened ancl brought to nn even smfacc hy 
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Snnr 11 (" 

depositing rubhle stone and shingle from hnrgcs, and a t.hc W .rIll 1 a r. 

river will have been di>erted through the undersluiccs before 
the setting in of the monsoon, no serious erosion of the bed in 
the !111p is apprehended. Attention has also been paid to tl1o 
rcm~vul of the large musses of spoil on the island through 
which the right half of the weir has been constructed. Pnrt. 
of this spoil has been utilised in filling up the be<l of the right 
branch of the rh·er which used to flow immediately below the 
rirrht flank re,·etment, and the weir has been raised nt t hnt 

11clnt to the lcYcl of 3 feet below crest, so as to a~sist in di,·crt-
iurr the flood-water through gaps which haYe been purpo ely 

0 

left in the remaining spoil, and it is expectc<l that if the 
floods nrc numerous, and of average height, n grent pnrt of 
the spoil will be removed by the action of the wntcr. The 
nrchcs of the weir sluices have been turned. Ilnlf the npron 
he low the weir sluices remains to be constructed, a nll)o the 
pitching above the weir. The stones n'>ed for ~his work 
average ·1 tons each. 

111. Since tlw submission of last year':; report, the n 11A! Al r 
m·c11ing of the regulator bridge 11as been fllli!ihcd, nnd the 
entire work completed to the top of the whecl-gn:mls. 

112. Conseqnent on the commencement of this work a ll6p31' llr 

grent deal of cnrth-work has been executed in widening out 
the chnnncl. A siding from the railway hns been put down, 
the cxcnYntion of fot~ndations has been completeu, nnd the 
masonry foundations built in. 

ll~l. The excavation for this work was commenced in 
:Mny 18i8, nncl n well was sunk for unwatering tltc foundation . 
In Scptembc1· one of tlle down-stream water-\\'ings was begun, 
but u hca\~y spring breaking out near the pumping well, the 
Eitc of the work wn.s moved 50 feet up-strPam. The concrete 
in foundations was commenced in December 1878, but JH·ogrcss 
hns been at times retarded owin!l" to the caution which hn. to 

M 

be C.'\Crci ~Jd in excavating the foundations. The origiunl 
disposition of the tramways for the delivery of mater in Is on the 
work having provecl faulty, the lines have been altered to suit 
requirements. In the year under review the ''hole of the 
down-stream and part of the up-stream curtain were finis1Jcd, 
and 250 linenl feet of the lower portion of the foundations 
were put in. .Materials are received at site in ample. qnaatitic . 
Tlm:c 1nrgc continuous lime-kilns were finished in ~·o, ember 
1878. sc,·crnl small lime-kilns have been built and arrnn"c-

' t-
mcnts h:we been made for erecting workshops for petty repairs 
to the Tools ami Plant employed on the work. 

114. An attempt was originally made to nuwatcr the Ei ".inSapctf 
foundations of this site by excavating a trench on nil four 
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sides to below the foundation level, and by erecting two pumps 
on the right and left up-stream ·sides to convey the' water out 
uf the trench. The excavation of a part of the site was carried 
down to 4 feet above bed, when the sub-springs burst through 
the exca;vation, throwing up large quantities of blue silt and 
coverincr the entire site with a considerable depth of water. 

b 

'l'bis method of unwatering the site was now definitely 
abandoned, and it was determined to allow the sub-springs a. 
free discharge through caissons upon which the curtain lralls 
and water-wings could be founded, the lines of c:rissons being 
connected by tapping wells placed behind the abutments of 
the superpassage and undersunk into the sub-springs. As the 
springs when uncontrolled rise to 14 feet above the level of 
the canal bed, experiments were £rst made to :find out to what 
level the springs could be reduced without thro·wing up &ilt, 
nnd it was found that at a level of five feet above bed the 
water discharged was practically clear, and the water on the 
::;itc was kept to this level by pumping whih;t the caissons 
and round tapping wells were being undersunk. The caissons 
arc made of sheet-iron, and arc strengthened with angle irons ; 
,.,·hibt undcrsinking is in progress they arc further stifl'cned 
hy a braced wooden fmmc, which is removed when the under­
sinking is completed. The caissons measure 9' X 4' ; G3 of 
them have been sunk. The tapping wells are five feet in 
(li:unctcr ; they are made of deoihir staves, and arc Jwopcd 
with iron ; 11 of them had been sunk. It has been found by 
experiments on several isolated springs tlwt if tllC silt is 
<lt·e<lgcd out and replaced by n. certain dept}l of coarse grained 
sand, the coarse sand acts as a filter, and the discharge from 
1 he spring is quite clear. The wells :md caissons, when fully 
sunk aml dredged out, will be treated in this way, and it is 
expected that the require<llowering of the spring level to six 
feet below canal bed will be attained by the continuous 
acLion of powerful steam-pumps. Materials of all kinds have 
been collected, and arrangements arc well a.dYanced for a 
continuon~ supply of everything necessary for the vigorous 
}H'osecution of the work as soon as the water has been suffici­
ently lowered. A steam-pump has been erected at the site 
of the Kamalpur inlet, which is 8ituated about half a mile 
aboYc the superpassage, and it is expected that its action in 
(lt·ying the canal bed will sensibly aft'ect the work to be done 
at the superpassage site. 

115. The excavation of the foun<lations of this work wns 
commenced iu September 1878. The site had been chosen 
with great care, but it was known to be a very wet one. The 
foundation level of the masonry was 11·75' below canal bed, 
and the excavation was canied out in sections in order to 

' 
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minimi,;c the danger of n.n irruption of the snb-springs. Thl 
excavation of one of the sections was carried down to 12·!i' 
below bed when n. heavy in·uption of the springs occurrc.: 1, mul 
the site was floolled with water and blue silt. A ftcr inspection 
of the site by the Chief Engineer, it was Jctermincd to chang 
th!:\ site nntl to modify the design. With this object the wi lth 
and height of the openings were decreased, nud their number 
increased, so that the syphon could be foundccl nt 10·4' below 
canal betl. The site was moved 89 feet down-strcnm, nnd work 
wns ngain begun. A large quantity of spoil 'vhich hncl b en 
thrown on the new site was utilized in refilling that which hnl 
been nbn.ndoncd, and, as in the former case, the cxcn,•ntion \\ 
tnkcn out in .sections. The centre section wns cxcn\'ntcd t 

nine feet below bed, when signs of heavy springs were ob rn·cdt 
but the extra thickness of the overlying clay stratum b'tlill I 
hy the clumgc in design prevented the bed breaking up, nud 
the oprings threw up only water which was run off by flllrfi c 
Jrnins to a snmph from which it was pumpccl out, nnd th 
foundntions were thus excavated to their full depth. Cur\' l 
drains of dt·y brick were then constructed, into which n sy t~m 
of iron pipes llelivercd the water from the spring . 0\· r 
thc:;e the whole of the concrete in founun.tious wns succes fully 
lnid nnd rammed. A spring which broke out ncar tho down-
stream right hank water-wing gave sollle trouble; the wnll w 
C\'Cutually buUt, and by the close of the year under rc,·icw the 
mruonry in superstructure wns commenced. lt is expected 
that the Dollar syphon will be completed in October 1 79. 

116. These works have been almost complctc<l during 
tlJC official year 1878-7!>. In the regulator, part of the c n· 
crete bed of tl!c flooring has been completed, ancl the whole of 
th.., superstructure built; the iron girders to carry the trnvcll r 
for tlJC regulator gates have been built in, and some work in 
the npproaches is all that remains to be done. In the escape 
hca~ nil the work from five feet above bed hns been completed 
durmg tiiC ycnr. The parapet walls and some pitchiurr below 
the escape hcnd remain to be done. 

0 

117. This work was commenced in January 1879. Tt rat.~;.;: r • 
Wtt much delayed by the influx of surface sprincrs nnd in 
order .to build the c~stcrn, it was necessary to use

0 

I:ilcs nnd 
bo:u-dmg for excludmg the water. The brid~e abutments hn' c 
been. founded on piles, and it is hoped that the work will be 
completed before the rains· of 1879. 

11~. This work was begun and completed during the Kabth r • • 
year under review. 

110 Tl" · I h . · us m ct as been almost entirely construct-ed n m
4 

I 
durtng the y~ar. 
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120. The work remaining to be done on 1st April1Si8 
} 1as been completed. A large quantity of earth-work in the 
app;oachcs has been executed, and the canal has been widened 

out. 

£xcnTation of Chnn­
nd. 

12 I. During the year 13,735,182 cubicfeet of earth-work 
in the cann.l channel have been excavated, of which 9,217,867 
,cu Lie feet have been taken out in the second and third miles. 

Si•wnn Oattnll Chon. 
Ut'J, 

M i ccllnncons. 

To earth-work has been carried on in the 1st mile, which, with 
the exception of the last 900 feet, had already been excavated tO 
bed lcYcl. In the 2nd mile the canal has been exca-vated to 
seven feet n.bove bed ; the work in this and the 3rd mile has 
been much deln.ycd by the breaking down of one of the direct 
nctiug pumps, hy the great amount of sickness prevalent among 
the prisoners, and by the want of sufficient wagons, and for 
the latter reason, the second locomotiYe incline could not be 
continuously used. No. 1 locomotive incline has been regra· 
<led, and it is expected that the wear and tear of the rolling­
Rtock will be sensibly diminished. The number of prisoners 
employed in the excavation of the channel has greatly dc­
crcnsetl, not only on account of the sickness which bas prc­
"nilcd, but likewise by the necessity which existed for employ­
ing n great number at the head-works for the di-version of the 
river. Several new en.rth wagons have been made; tl1c 
pumping arrangements have received careful attention ; and 
goo~l progress will be made during the next official year. 

122. The alignment of this channel was effected dnring 
the early part of the cold weather. The land was giYen over 
in January, and by the close of the official year 8,179,-142 cubic 
feet earth-work had been excavated. 

123. The necessary repairs to permanent and temporary 
buildings, to the channel slopes and to diversion cnts 1mvc 
been carried out. The drainage of Rampur has been com­
pleted, the <lrains being now connected with the Rdmpur inlet, 
and discharging their flood water into the canal. 

121. The usun.l observations hn.YC been made on the 
Oooll and colJ weather Jisci1arges of the Sutlcj at Rupa1·, nnd 
the cour~e~ of the river and of the various torrents crossing the 
canal have been suryeyed. 

Dntc. Place. Discltar!Jr. 
Hlth Angt. 18i8 Ill• par 133,000 C. fl. p<.r !iCC. 

l!Jth Deer. 1878 , •l,'HG 11 
2~ud J any. 187!) 

" ·1,2US ll 
ltith Fcb.r. 187!) 

" 4' l!l:i , 
21st Apl. 1879 ,, ti1GGS 

" 
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125. The table appended to the report show·s the pro­
gress made during the year in the collection and manufacture 
of materials, &c. 

RAILWAY AND W OBKSHOPS DIVISION. 

126. The following report by Mr. T. Higham, Executh·c 
Engineer, on the work performed by the Rail way nn<l W ark­
hops Division, is inserted as received from that ofliccr :-

BllOI!fD c ... .t.L. 

Ooltt'C't!On or U1 • 

tennis. 

127. The operations and progress of the year may be Bond or report. 

m t conveniently considered under the following hends :-

Railway. 

Workshops and New Plant. 

Maintenance and Repairs. 

Railway Traffic. 

Manufacture Operations. 

Railway. 

128. The principal works in progress in connection with 
the Un.i\wu.y were the protections of some of the nnllah cruss­
iu!!S, and the construction of additional sidings at ~ites of 
works aud of drainage culvert on Nalagarh Line. The rnils 
acr the Sirsn. nallah were :mchored down to large blocks of 
wnc from the 11uarrics before the commencement of the mius 

with perfectly satisfactory results, as the line fltootl well through 
all flood . 'l'be Su,r7h naUah crossing was made equally sccnrc 
by pile dri\'cn into the bed up-stream of the line, which wns 

tied to them by wrought-iron link-rods, and no difficulty was 
xperienccd in maintaining traffic across this nallah throu~hout 

the rllioy season. Later on the Budki nallah was treated in a 
11mil r way ; the piles were nearly all driven before t.hc end of 
the y<'nr, nnd the line will be connected with them before tho 
mou oons of 1879 set in. 

129. Adllitional work sidings were put dmm nt the 
1\dlagarla qunrrics, at the Budlci superpassage, Dolun· Byphon, 
Rupar bridge :mu Kubeh inlet. The last of these has heen 
me taken up on completion of the work. A temporary line 

of boot 2500 feet long was also made for delivery of stone 
fi r the b rs across the S£swan outfall channel, but has n.lso 
nnce been taken up. 

180. On the Nala.qarh Line seven new cnh·erts have been 
b ilt during the year for passing the drainage, and one mo1·e 

Dl) remains to be huilt. A careful survey was al:)o mn.de of 
tb J d occupied by the Railway in the Nalagarh State with 

vi or showing the extent of the erosions canscd by the 
rmer interception of drainages which the above work:s are 

m d to remedy. 

nailway Nallah 
Oroe angs. 

New Siding • 

Oulvcrts on Nalogorb 
Line. 



Snmnm CANAL. 

Work&hop Duild· 
inga. 

lncrr.nsc to Rolling· 
Stock. 

IncPcnsc to Work. 
sllo}JS l'lcml. 

Pcrmnnont-wny, 

Jlcpairs to Locomo­
tives, Rolling-Stock 
and Plant, 
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Worlc.shops and New Plant. 

131. The new smith's shop was practically compkted 
during the year, and fitted up with new forges. The increased 
nccommodation has been no more than is required, aud the 
whole of the forges are, as a rule, kept regularly at work. To· 
wnrcls the close of the year the prospect of increase of work in 
the foundry led to the commencement of a second and larger 
,cupola, and of other improvements in this shop, the cost of 
• which will be met from the profits that have been actually 
realized on manufacture, 

132. The Railway plant has been increased by the pur· 
chase of 25 new 6-ton wagons, which were supplied by the 
Bombay Saw-Mill Company. This increase was found to he 
absolutely necessary to meet running requirements. Thirteen 
tons of State Railway fish-plates and bolts were also purc!Jascd, 
ns there were not sufficient in store to utilize to the full 
the length of rail available. 

133. The following additions have been made to tho 
Workshops plant :-

. 
-

One 12" lathe from Madhopur V\7orkshops. 
One small lathe ditto. 
One drill ditto. 
One plate-bending machine ditto . 
One set of tin worker's machine ditto. 
One Root blower from Roorkee. 
A second head to 10' lathe from Roorkec. 

As the engine now used for working the machinery is not up to 
the work, an estimate was sanctioned for a new 18 hor c-po" r 
engine with boiler, &c, The engine was designec1 by ~r. 

Hughes, and adapted to a spare locomotive cylinder, nnd hn 
been under construction in the shops during the tnttcr J>Ortion 
of the year, and a new boiler has been procUl·ed from Bomb:l). 

Maz'ntenance and Repait&. 
134. The usual maintenance gangs were kept up on th 

• permanent-way, but the expenditure in keeping open th I 
was unusually heavy, owing to the amount of running th 
was done during the rains; 7000 sleepers were renewed dun 
the year, against 11,500 in the previous year, nnd ns tltc 
was in very good order at the end of the year, thi d 
is satisfactory, 

135. The expenditure on Locomoth·e repnirs a ' 
heavy during the year, and amounted to ~~ 21,195. 
included special repairs to two Locomotives,-" T:hund 
and " Vulcan, "-besides the ordinary nnuunl nml run 
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repairs. As running was very constant, repairs were often 
carried out during the night, which tended to enhance their cost 

0011 'derably. The expenditure on repairing wagons amounted 
to&. 12,457, as against Re. 12,590 during the previous ycnr, 
but this was exclusive of the cost of renewing .six wngons 
de troyrd in an accident on the N:Uagarh Line, upon which 
lw. 1,000 was spent during the year. The usunl rcpaira of 
Rnilwsy and Workshop Tools were also carried out at n cost of 
lt!!. 3,000, and call for no special remark. The repairs to 

Workshop buildings amounted only to &. 139. 

Railway Tt·affic. 

SlllBI [l c .. vu. 

llrpnlra l I 
th·rs, Hollins· 
nd l'lnot. 

136. The following is a comparative statement of the Traffic or UJe 1 '· 

traffic for the last three years :-
·-- =o:oo 

Class of Traffic. 1876-77. 1877-78. 1878-79. 

Wagons. TragonB. lVagon1. 

Nilaga.Th atone ....•.••••.............. 9,646 10,298 14,7!!4 

l,atarhcri kunkur ••••••••.•••••••••••• 4,166 2,073 1,900 

isccllnneoll.i ...... , ................. 3,071 2,817 G,590 

---
Total ...... . 16,883 15,188 23,284 

From this it will be seen that the number of wngons rnn 
out hns increased by about 50 per cent. dm·ing the last yenr­

re ult which, while in itself satisfactory, will fully explnin 
the ltc:1vy expenditure on repairs and maintenance, and will 
ufilci~nt\y indicate bow the shops have been worked to ~e 

utmost extent of their capacity and resources. 

137. In addition to the traffic noted above, locomoti~cs 
h vc worked on one or both of the earth-work inclines dt 
daffercnt pcrioc.ls of the year. Forty-five la.khs cubic feet earth­
work were run out to spoil from the 1st and 2nd miles, but 

orking wns stopped between the months of July and February 
permit of the road being lowered to the bottom lift and 

r 6fnded, nnd on account of unwatering difficulties. 

:Manufacture Operation$. 

18 . The out-turn from the cast-iron foundry was again 
n ly double thnt of the preceding year, as shown by follow­
mg tatcmcnt :-

Out-turn in 1876-77 
, 1877-78 

" 1878-79 

1,818 mds. 
••• 3,460 " 

6,868 , 

Enrth-work on lAeo­
moli vo In eli n s. 

Cast-iron Manufac­
turo. 
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C t 1rou Manufnc· 
Luro. 

llru Oa tlogn. 

:Minor MAuufncturt 
.Account.. 

Oth r W orksbop 
01 rations, 
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The quality of the castings has steadily improl'ed. and 
the manufacture is carried on at a profit with an all-round rate 
of Hs. 7 a m:.mnJ. The principal castings have been wagon· 
wheels for the earth-work inclines (for the renewal of wl1ich 
n foundry nt hand is a necessity), and the heavy double gt'OO\'CS 

for the under-sluices. It bas lately been decided to en t at 
1:1ipar all the iron-work required for the locks on We tern 
Jumun Canal, so that a further increase in the ont-turn may 
be expected, and towards the close of the year arrangemcnt8 
'"ere made fnr an extension of operations ; the construction 
of n new cupola and travelling crane was commenced, the co t 
being borne entirely by the manufacture. 

13!). The out-turn from the brass foundry nmountcd to 
1-13 mnumls, and consisted principally of wagon and cngin 
brasses. 

14.0. The out-turn in the following minor manufacture 

operationti may be noted :-

Making phowrahs ••• 

Sawing timber 

Dclting 

... 237 mds. 

... 2,585 c. ft. sawnumb!.-r. 
12i mds. 

141. In addition to the above stock manufacture, n1 d 
work on repairs and renewal of rolling-stock, the plntc iron 
cnis::.ons required for the Siswtin superpnssage were mndc in 
the f!hops. The whole of the 75 caissons required, nggrt · 
gating about 3582 maunds in weight, were out-turned in bout 
three mouths, at an all-round rate of RS. 9-8 per m und. 
The \Vorkshop operations further included t1te nee ry 
repairs of all the portable engines and pum\)S in the \ m 
Une Division, and a great deal of other miscellnneon uork 
incidental to the considerable progress on works th t. 

accomplished in that Division. 

3RD DIVISION SmHIND CANAL. 

Ol1nnoel Excavation. 142. On the Abohar Branch the channel nt the jun t' 
of the Sutlej navigation channel has been e."ca'>nl 
dressed since the submission of last year's report. Th r 
of the channel of the Llboha1• Branch. in this Divi ion. 
previously been completed. The grassing of th 
between the 18th and 50th miles hn.s been nttemp J d n 
the .year under review, but owing to the drp1c of th 
the result was not good. In the B!tatinda Branch. the 
14 miles have been excn.vated and dressed, but 12 or 
miles were reported as nearly fini~hed iu last o.nnu 1 r rt 
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Smnnro C.uu.r.. 

143. The 1'egzdato1·s at Ilead of Abohar and B!wtinda Af.un!lr.v Woaxa. 

Branclits have been completed, with the exception of the Urgulawra. 

brcn.st walls and notches for the overfalls, which arc now in 
hand and the masonry for securin0cr the anchoracre of the crates 

I 0 0 

of the Abohar Brauch lock chamber. The roadways over the 
Lridges la:we been metalled, the approaches arc dressed, aud 
the bridges will shortly be opened for traffic. 

H4. The bridges in miles 5, 10, 14, 21, 26, 32, 36 and BridgM, 

-13 of the .:1bohar Branch are completed, and open for traffic. 
Or the briuges on the B!wtinda Branch that at mile 7 hns 
been arched, and the foundations of the bridges in miles 12 
ud lS have been built. 

145. The locks in miles 5, 10, 14, 21, 26, 32, 36 nncl 43 Loeb, 

of the Abohar Branclt were reported as almost completed in 
J t report : their completion is in abeyance until l:ltouc can 
be procured for the gate quoins, and the iron-work for the 
quoins hns been delivered. The lock in the 49th mile, Aboltar · 
Branch, :1t the head of the Sutlej navigation channel, was 
commenced in Kovember last. The foundations, except thrJsc 
for the abutment wings of the bridge, have been cornpletcc.l. 
'fhe flooring of the lock chamber and the walls of the sluice 
cul...-erts are well in hand. The bricks required for this work: 
b \'C nll been made and carried to site, and charcoal and kunkur 

te being delivered as required. 

141i. The falls in miles 5, 10, 14, 21, 26, 32, 36 and 43 Fall;, 

of the Abo/tar Branclt were reported as nearly completed in 
l L repurt. The breast walls and notches will be completed 
on the designs a~d dimensions which haYe been appro\•cd 
by the Chief Engineer as soon as stone can be procured fur 
the work. On the Bltatinda Branch the fall in mile 7 was 

mmcnccu in October last, and is approaching completion. 
Th tin mile 12 was begun at the same time as the above ; the 
rnl.SOnry is now built up to the level of upper canal-bed, the 
tl! tern, drop-wall and down-stream curtain and wing-\va.lls 
bt>ing comph•ted; the progress of this work received a check 
(rom want of bricks caused by the difficulty of procuring fuel 
ln fficicnt quantities. The fall in mile 18 was commenced 
m December, and by the end of the year undet· review the 
r ndations had been nearly completed, and the superstructure 
w well in band; the basin below the fall had been nearly 

bed, nna the drop and curtain walls built up 3 feet and 
1 r respectively above foundation level. 

147. The 1st class chauki at 51st mile, Abohar Branch, 
been completed and furnished. 'fh.e chaukis at mileb 1, 
l 32 and 43 have previ_ously been reported complete. Of 

l'erm~nent Buildingi, 
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f.JnDl:t:l' CANAL. 

J' rrm:mcut llnildiugs. the chaukis on the Eluitinda Bmnch those at miles 12, 2~ nrll 
32 have been practically .completed during the year undu 

Erick lllannfDctorc. 

Flnnt:1tion~. 

Coll•'c:tion of :Matc­
rinlll, .. ~c. 

Snr'c1iog orerations, 

review. 

148. This is· being · c_arried on only in the Rlwti11da 
Branch, where much difficulty bas been experienced in pro nr­
inrr "·oocl-fttel. One of Bull's kiln hns been abandoned on this 

c 
account. Contractors refuse to burn bricks on this BrnJlch, 
aml it will probably be necessary to resort to tlpla clnmr 
Seventeen lakhs of bricks were out-turned duriug the ycnr. 

149. This work has been limited to sowing spoil-banks 
broad-cast with Sissu and IGkar seed, and to tendin~ nnd 
vianting out trees on tl1e approaches to bridges nnd in chnuki 
compounds. The area. of spoil-banks sown during the ) cnr 
amounted to 102 acres. 

150. The progress under this head is s11owu m tl1c 
tabulated form attached to the report. 

151. A large establishment was employed in the cold 
w'eather on contour surveys for the extemion of the JJiurti1zla 

. Bra11ch, which has now been aligned as f~tr as the 51st mil<', 
and also in fixing the alignment of the distributnries on the 
;ibohar Branch. The contour levels for these dh;trihut:m .. 
have been plotted, and a. comp1:eh~msiYc project for their finn\ 
alignment is now being elaborated. 

4TH DIVISION SIRlll~l> CAN.\L • . 
Sutlrj f{avigation C!tamzcl. 

Chnnnel Excantion. 152. Since the submission of last report 358 lukh t f 
'earth-·work in the Sutl<>j Navigation Chnnuel bnYc been rxca­
vated. The total quantity done up to d:1te is 732 lukh , nnd 

·on1y 79 lakhs remain to be done ; this consi ts of tempornry 
crossings which have been left uncxcaYatcd nt tl1c itcs c f 
existing village roads, and of spaces left at sites of mn onry 

works . 

.Boundary Roads. 153. The boundary roads on ench side of the canal ba' 
been completed throughout the whole length of the -..;Ut J 
Navigation Channel, ·viz., 47 miles, 1500 feet. 

Bridges. 154: The bridge at the crossing of the Luclhiir at d 
Ferozepore Grand Trunk Road was commenced in Jsu u r), 
and by the end of the official year had been built up to tl t.. 

· level of springing of the arch. The bridge to c:1rry the 1. 
road at the 40th mile of the Sutlej :\ n\ ignt i u C h nml \\ 
begun in Dcccmbc1· and completed in )brch. 
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f::IHIJI!W C11. ,u,, 

155. All the locks on the Sutlcj Xn.Yigntion Channel arc Leeks. 
still in abeyance. 

156. The fall at 19th mile, 3000 feet, was commenced Falls. 

during March, the excavation of foundations was completed, 
and the concrete foundations begun. ·.The fall at 31st mile, 
2500 feet, was also started at the end of the year ; the founda-

tions have been excavated, and lime-burniug and soorkhcc­
ponnding are proc~eding. 

157. The 2nd class chauki at 47th mile Vl'as commenced Pcrmnncnt Jluildms!. 

anu· almost finished during the year. The chaukfs at miles 

10, 22, 34: and 4.0 were previously reported as completed. 

Abohar B1·ancll. 

158. An Assistant Engineer with a competent stafl' of 
subordinates was engaged during the coltl weather in the 
iinal alignment of the Abohar· Branch beyond the bOth mile. 
Surveys ha.Ye been made as far as the lOGth mile, mal tho 
canallws been finally aligned as far as mile 7 6. A sun·ey, 
one mile -wide, of the whole length of the .Aooltar Drauclt in 
this Division, has been made and plotted to a scale of 4 inches 
to 1 mile. Small quantities of bricks have been burnt at· 

various places along this branch, that there ma.y be no Jcby 
in constructing the pcn;nanent buildings as soon as tjlc lund 
has been acquired. 

159. Thi::; i::; shown in the statement appent1ecl to the 
report. 

5Trr Drvrsro~ Smm~n CA~AL. 

Surrey opcr:~tion.. 

C< llt>clion of Mnlc­
n;;~ls. 

1 GO. During the year 450 lakhs of earth-work were Channel Exc:m•tion. 

executed, of which 15~ lakhs belong to the Feeder Lines, a.uu 
the remainder to. the Kotla Branch. The Feeder Liues nrc 
completed with the exception of two spaces left for the Liss~ha.. 
and Sirhind na.llah syphons. The first 29 miles of the Kot ln. 
Branch arc abo i·eady, except spaces left for six bridgl't: aud · 
falh; anu fur temporary road crossings. 

FEEDER LINES. 

161. During the year the Bhoray a~d Khok bridges Masonry Wuxks. 

were commeuced ; the former was completed, and the latter 
buih up to level of ~;kew'-backs. Th,c bridge::; at Ramnagar, 
DhauJont, Jarga,-.i and Bltagzcanpw· were also completed during 
the year. The Su·hind nallah syphon was commenced in 
.Mny, and the work hns proceeded without interruption almost 
to completion. .A 11 the lat·frc arches nrc finished, as are abo 

0 

scYcral of the rQndwny flrche:; ; the superstructure also is well 
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ndvancetl. The excavation of the drainage diversion in con· 
ncction with this work has been vigorously pu:shed on. 1hc 
Lissura. syphon is the only considerable wmk remaining on 
the Feeder Lines in this Division, and a. design and estimate 
for it arc nearly ready for sanction. 

1G2. The buildings on the Feeder Lines haYc nlrc~dy 

been reported as complete. On the Kotla. Branch the 2nd clll£3 
chau~i at llfolw1'fina wae~ completed, and that at BabbanJntr 
commenced during the year. The latter has been built up to 
cornice level, and the out-houses ha.ve been roofed. 

163. The actual progress is shown on the statement 
nppcuucd to the report. In this, as well as in the 3rd Dhi iou, 
the greatest difficulty Juts been experienced in procuring fuel ; 
the country is fairly wooded, but the villagers will not sell 
their wood without pressure. 

6rn DIVISION SrnHIND CANAL. 

164. The quantity of earth-work executed during the 
yenr on the Gagga1· Bmncl• amounted to 17 ,8~0, 197 cubic 
feet. The excavation of the whole of the Gaggnr Brnnch. 
with the exception of bunds and temporary road crossing , i~ 

·now completed. On the Clwa Bmnclt 505,251 cubic fc t 
cnrth·"-'ork were done. The whole of the first 20 mile of tln 
branch is now completed, with the exception of the rcmo,·al of 
road crossings. The earth-work executed on the Palidl 
Escape Channel during the year was 1,561,254 cubic feet, nd 
the work is now nearly completed . . 

165. The state of the masonry works at the end of thv 
year was as follows :-. 

GAGGAR BRANCH. 

Regulator at Head.-Practically completed. 

Fall at 4th mile, 3000 feet.-Completed in•Deccmber J ii 

.Do. 11th mile.-Completed in 1877-78. 

Do. 23rd mile, 2000 feet.-Complcted in 1877-78. 

Do. 27th mile.-Completed during the yenr. 

Do. 34th rm"le.- Ditto in 1877-78. 

Do. 49th mile, 3000 jeet.-Complet~d during lh } ~ 
Bridge at 16tlt mile.-Completed iu 1877-78. 

Do. 19tA mile.- Ditto ditto. 

Do. 30th mile.- Ditto ditto. 

Do. 38t!t mile.- •. Ditt9 uitto. 
Do. 44t!L mile.- Ditto ditto. 
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CHOA BRANCH. 

R~gulator at Head.-Completed in 1877-78. 
Fall at 4th mile.-Completed in 1877-78. 

Do. 9th mile.- Ditto during the year. 
Do. 16th ndle.- Ditto in 1877-78. 

PATIALA NAVIGATION CHANNEL. 

166. The works on this branch have all been previously 
reported as complete. 

167. The usual annual repairs to buildings have been 
carried out. 

Masonry \\' orks. 

P:1tinln Na\"igntlon 
• Channel. 

Builu ingP. 

168. The avenue trees on the 2nd and 3rd Feeder!'! and Plantations. 

Pati:ih Navigation Channel for a length of 15~ miles, which 
Jrnrl been planted out from nurseries, were maintained during 
the year, and 85 miles of the spoil-banks of the several 
branches of the canal were sown with Kfkar seed. 

169. Surveys and levels for trial lines of the djbnluts 
ou the Gaggar and Choa Branches were carried on during the 
cold weather. The length of country levelled and surveyed 
WM U6 miles. 

170. This is shown in the statement appended to the 
report. 

171. Twenty square miles of country were su1:veyed, 
nnd a line levelled for the extension of the Choa Branch to its 
<:Scape into the Gaggar nallah. 

CoNTRIBUTION WonKs. 

Distribtltaries. 

Collrction of Mot.,. 
rials. 

Suncys. 

172. Tl1e excavation of the Bd1·adm·i R4jbaha Channel Earth-work. 

was commenced and finished during the year, the amount of 
enrth·work being 3,436, 716 cubic feet. The work of filling itt 
the Patidla city ditch, amounting to 3, 720,154 cubic feet, was 
completed during the year. 

1 i3. A bridge of 30 feet span at 17th mile, 1800 feet, of Masonry Works. 

Choa Rranch, wa::~ commenced and finished during the year at 
the expense of the Patiala State. Thirteen small bridges of 

feet span over the Bcirddari Rajbaha were begun and fini~hed 
tfudng the year. A culvert near the She!tranu;ala gate, in 

nection with the City Improvement Works, was commenced 
nd fmi~hed during the year. · 

174. 15,185 cubic feet of fen<!ing were erected along 
both 5ides of the new bund road and outside the Syfabadi, 

nawri, and Kalauri gates. 

Fencing. 
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175. The Pati:iln. and Nabhn metnlle<l road, lG miles m 
lt-mgth, waR maintained during the year. 

j:jtalnnnd .~howing tl1e quantitie8 of Mate1•ials collPcted !11 tl1t ttft'~al 
Dil"i.,ion.~ of tl1e Si1•llind Canal Circle during tlte year 187ts-79. 

.MATERIALS, Main Line 3rd 4th 6th I 6th 
Division. Division. DiTision. Divi:Jon, Divf&iun. 

' . I I 
--------,----~--
Drirks 2,268,632 1,70·0··'000 

1

6,38·7··'774 3,102,070 1 1,880,032 
::;uurkbee 0. ft. 314,676 ... 
J,ilflC " 111,678 92,306 ... I 
Nila!!nrh stone 1 163 488 .. • ... 

rE:: ~·"' c> I '::::~i1 . "~" ·~::I 
lll<x·k kunkur ... ,. 100,000 
Kunkur ,. 112,1!10 148,203 116.000 119,6~9 

Chnrroal 
Svawls ... 
Up Ill 
Ktlrn ... 

... c. ft. 

--- ~-----

220,900 l,i97 ~;ro 
Mds. C. ft. ! 

' 

951 

N01'E.-.At Nalagarb tbe proporLion of stone quRTried to earth and Fpoll rcmnvrd 
is et.iJI smAll ; this is cRused by the neces~ity of opc111ng out a greater leugth oi [ll(o 
A new quarry bas been opened on the bOUtb Fl(l~ of the bill. 

A Hnll's trench kiln bM been made at Rimpur, which, wttb ~be.o!hcr Boll's klln 
previOusly built, amply suffices to supply 1 be wants of the whole DIYI61on. 1 he rnte 
jor J~t and 2nd class bricks is ~ 12, and a credit of ~ 5,000 to the manufacture 
account has accrued. • 

Wood·fuc~ is rising in price. 

~U PPLE).lENT. 

St' T'rJ.F.)li-:NT. MuzAFFARGARH CANALS. 

Muzaffo.rgurh Canals. 176. These canals are not under the Irrigation Depart-
ment, but an Executive Engineer (:Mr. Sibold) wa~ employed 
during part of the year in assisting the Deputy Commi:-,~ioncr 
of the District in the management of them. He was pai<l from 
the Fine Fund (Zarnagha). His duty was to brive such pro­
fessional advice as might be wanted, and to make hirn:>elf 
thoroughly acquainted with the canals, the people and the 
system. 

]I u?.affnrgnrh 
bankment. 

EIQo 177. The Muzaffargarh embankment constructed in 1Si4 

Chenab and Indus 
Canal~;, 

resisted the high and prolonged floods of July ::mtl August 
most successfully, and was of the arcntest j':ervicc to the clhtrict. 

tl • 

Though the flood waters rose on the rirrht bank of the Jndu 
0 

a foot higher than on the lOth of August 1874, yet on the 
left bank they were a foot lower. 

178. Of the Chenab series of canal , the Ganabh nnd 
Talairi Canals were put in thoronrrh order· their clcar:mces 

0 ) 

were supervised; the beds were brotwht to an uuifonn ::;lope; 
0 • 
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bench-marks and pegs put in, and the widths brought to 
uniformity. Of the Indus series of canals, the same was done 
for the following: Gharku, Mogassan, Chuan and Sirdar Canals. 
The work on the 1\Iogassan, however, was confined to the 
three first miles, as the irrigators for long refused to furnish 
the necessary working parties, and even when they did, the 
number was inadequate to the task of putting the whole canal 
into decent order. As this canal supplies some 15 large and 
important branches, it is most desirable that it should be put 
in better order. Its irrigation amounts to more than 30,000 
acres-an area which could be almost indefinitely extendeu if 
its watel'i were led further into the desert. 

SUPJ'LEMEF.T. 

Chenab and lndns 
Cnnals. 

J. w. OTTLEY, CAPTAIN, R. E., 

4 • 

Offg. Asst. Secy. to Got•t. Punjab, P. W. D., 
i Nia!JltOn B1atult . 

• 0 

. . 
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PUNJAB PROVINCE. 

· PART I. 

APPROPRIATION AccouNT oF IRRIGATION ·wonxs Fon THE Yun 1878-79. 

E:ct1•aordinary and Ordi11ary. 

SERVIOE HEADS. 

Grant as 
par 

Budget 
OrdcrE. 

Finn! G rnnt 
ul oncl of 

) C-Ur. 

Outlny. 

--------------------------------------------1-------i----------~-----------

Works 
}' tnblishmcnt 
Pbnt 

CAPITAL. 

EXTRAORDINARY. 

Swpense Bahn.ce ..• 

Lcss-Rccoipts·on Capital Account 

Lc -Expenditure in England ... 

Total 

Net Outlay 

Net Expenditure in India. 

Works 
E tabli!lhmcnt " 
l'lnnt 
l'rofit nnd Loss .. . 
StUpcnso Balance .. . 

ORDINARY. 

J..css-Rcceipts on Capital Account 

(r::t~-Expcnditnre in England .. . 
Jtcduction in Grant .. . .. . 

Total 

Net Outlay 

Net Expenditure in India 

ToTAL CAPITAL (IMPERIAL) 

OnntNARY AomcULTURAL WonKs. 

Total 

Reduction in Grant 

Net Outlay 

Co.nied over 

lli!. 

1!1,83, '00 
5,70,230 

!W,Ii~G 
1,01,000 

Rs. R. 

21,78,8 21 21,4G,llt,i 
5,09,350 4,!ifl,l 00 

95,869 1,~9,744 
- e9,495 -J,05,~s 

27 ,5·1,GG6 27,54,666 26,99,600 

4,GGG 4,GGG 101052 ---------

... 

27,50,000 27,50,000 26,89,548 

27,f>O,OOO 27,50,000 2G, 9,5 ----,----

54,830 
1:3,HO 

3,130 
2,808 

- 7,4CG 
1, 59 

. ... 
2,450 

-9,167 

10,5G8 
------------

67,970 - Z,!3Gf1 - 18,7:!6 

5,000 
34,250 

2,000 
5,100 

6 

-------
39,250 7,100 5,8!)0 

32,150 ---------
7,100 . 7,100 5,890 ---------

27,54,838 27,54,838' 26,81,707 
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PART I.-concluded. 

APPROPRUTION ACCOUNT 01' bRIGATION 'VOKKS. FOR THE YEAR 1878-79. 

per Fmal Gran 
Budget at end of 
Orders. year. 

SERVICE HEADS. Outlay. 
Grant as I . ~ 

--------------------------------·-------:-------!--------------

Brought forward 

REYENUE. 

Total 
J -I:xp<'ndituro in England .. . 
AddaLiou 1 Grnut ••• •.• .. . 

Not. Expenditure in India 

Rs. Rs. Rs. 

27,54,838 27,54,838 26,81 '707 
--~-----

82,740 
5,41,850 
7,48,890 

14,300 

48,418 
6,35,945 
7,10,828 

25,450 
1,550 
5,G14 

-----

57,10.') 
5,!14,0$() 
7,3!3.216 

25,7:!5 
311 

5,0i1 

... 13,87,7 80 14,27,805 14,21,514 

40,025 ---------
... 14,27,805 14,27,805 14,21,514 . --------

'l'OTAL0.t.riTAL
1 

REVENUt AND AOBWULTURAL (lM'PElUAL) 41,82,643 41,82,643 4.1,031'!21 ------
CONTRIBUTIONS. 

CAPil'AL. 

n lnuco 

Total 
- Rcocipta on Onpitnl Account 

Net Outlay 
-Exp ndiluro in England ... 

Net Expenditure in India 

REVENUE. 

\\~or\~ ... .. . 
I mt mmoo nnd Uopairs .. . 

r L.: bh hmcnt ... • .. 
Tool nnd j>ianl .. . 

d \i~ulll Grau\ ... 
Total . .. 

Net Expenditure in India 

ToTAL CoNTRIBUTIONS 

GRAND TOTAL 

... 

7,23,800 
2,06,540 

41,994 
80,000 --

10,52,334 
2,334 

---
10,50,000 

--
10,50,000 --

6,76,600 
1,81,812 
1,64,300 

29,622 
---
10,52,334 

2,33-i 
---
10,50,000 

--
10,50,000 --

59,674 
36,056 

6,40,10~ 
1,7l,J26 

69,154 
- 1,.6,192 

8,34.49:3 
5,1.iti.2 

8,28,831 

8,28,831 
-

3!\,GSl 
12.7!13 

'39.1 
~4 

----~---46,ti93 

95,730 --- .--.--~--- -
95 730 95,730 J .46, !13 

' ---
-11,45,730 11,45,730\ 8,7~ 

... :,:; ~~; :~~ 
D. H. TRAIL, !!A.JOR, R. E., 

Examiner Public Warks Account,, Punjab. 



'PUX.JAn PTIOYf::\CE. 

PART II. 

APPROPRIATTO~ AcCOU:XT OF lRRIOATION 'YORKS FOR TIIE YEAlt 1878-79. 

IJiJtl-ibution of E.rt;·aordinary and Ordinary Outlay. 
~-

-;:;.--

' I =;..e.c;s . - Net I lA!'" , \ Final 
Receipts }:xpcn<li- Expendi- 0 N~t Grn. n~ 113 Grant at 

lon Cnpit31 hue of turo in . ~t ;r pco ~u get en<l of 
Rcfun:-l~~.:;.u-~pe~~n-s~c~\'-Total· :p _ _ ------ ---- -= I o 

M:~in- j EstJlblisb·j Tools and j Profit and 

IMPEHIAL. 

CAI'I'rAL. 

Eztracrtlbwry. 

We!tem Jumn!'l. Canal 
1\:\ri Uoab Catfal 
birbinol Canal ... · 
Swat Hiver Canal Dh·ision 
Reserve 

Ordina,.y. 

"'estern Jumna Canal 
Boiri J)o;{b C11nal ... .. . 
J.ower but\ej Inunuation Canals 
Upper .. .. 

TOTAL A. 

Jur\u~ Inundation Canals 
l:ipccinl Sun·cy, Deraj.it CnDRlB .•• 

., ,, Lower Ba ri Doab Canal 

Shah pur Cnnals ... 
Ma•lhopur Workshops 
Rcduclton in Liraut 

TOTAL B. 

Ordinary Jl!fl"il'ultur4l ll'oi"U. 

Mn:afTMgarb Embankment 
licduction in lirnnt ••. ... •• 

TOTAL C. 

Carried O'I'Cl' 

New 
Works. tcuance. Jllllnt. Plant. Lo&s. of Balances. 

Revenue. Account. the year. England. ltl u ta. 1 era. year. 

.g. I .&e I It&- It&- I .n. a. .a. Jta. ~ 

., I , _ 

.g. 
:a.r ~ -&. ~ 

7,08,591 ... 1,51,288 

1,25,614 ... 31,403 ... 2,60,3~/i 1
,
4

o,lS:;2 ... ... - 67,778 1 ~, 11.:.! 15 7,7!10 ts,os,4n5 ... 13,0:i.411.) 12,r.O,OOO 12,25:000 
9,72,786 
3,39,193 ... 66,02-! 

5.fTi7 .•• ••• -70 0211 7,94,9:15 791 7,94,144 ••• 7,94,1U~ 9,111!,0001 9 2:? 000 
_

1
z 837 ... ... - 13:851 1,:Ju,a~u 1,110 1.29,159 ... t ,2ll,15tl 1 ,50,~ 1:4o'ooo 

21,652 ... ... 4b,2:l2 4,63,091 301 4,62,790 ... 4,6:.!,7!10 :l,liO,UOO 4,63,000 

2\76\Hil1-::-:--14.99,t~J--v:;,7:;il-:-~-~-=-ci~ :.>G:~·~.Goo ~o,o;,2 2G:~~,oi~ ---:--, ~s:~~.Msl 21,:~~ 21.r~•.ooo 
1-~·-----~-1 ::t----- ----- ----·----- ----

- 10,266 -1,707 

2331 233 

- 3,428l-15i401 
l,H2 ,Hl! 
6~1 ti91 

8,482 
G!l!! 

t',8S4 
~.s 

2.F~U: ... 
-~~ __ I ~ 
i -7,466 •.• ·~:.· , __ 

1,114 

u!l! 
2,482 

• 2.!114 

·· ;o,ta~ -.~~oo 
-2,262 

7.too 

,......., 

r=: 
'-J 



PART II.-condudtd . 
• 

.APPBOPRUTION AccousT or laaJGATJo:.· WoREs FOR Tm: 'YEAB 18iS-i9. 

Distribution cif Extraordinary and Ol'dinary Outlay. 

~=,.- ' , . . ·r I . -l ~ -Net _ r less . [ -N~c: l'aran~ ::~- ~il~l 
!"cw Matn- Establish-! Tools tuJd 

1 

Pr'lfit and Rcffnd I Sc5pc!Il!C ~ t t Rceet{'t . .s Espendt-, F.spcf!dl· Outlay lpar Budge Gr:t· ;t 
Works. tcnancc. meut. 

1 
Plant. Loss. R ? c. Unlances. 0 11 on Captl.lll turc of tore In in 1 ndiiL Orders. c 0 

c~enn • Account. the year. England. year. 

~ . ~ ·!~ 1 · • I ~ I · I · ~ • I • · l · 
Brought forward ... 21,39,832 .. , 6,05,735 l,Ml,7H I ... ••• -1,02,978 2i,02,S33j 20,620 20.81.713 61 2G,SI,i0i 27,~>1,83Sl 2i,64,83S 

Tl"'"''""·' , _______ ----------·---.---------- -----· ___ , __ _ 
)~; 5,263 311 39 ... 4,lr..4~1i ... 4,1o.4~!i ... 4,1r.,4!l.J 4,!ls.6r.tl 4,l~,~H 
4o- .. • . .. ... ••• 11.,.4 .. . G.U • .. 634 .. . ..00 

2,53.305 15,!185 ... • 6,028 ... 5,H,:;;;g ... 5,H,X58 .•. 5,H.s:;sl 4,57,8~! ' o,2L'iSl 
59,207 2-H ... ... ... 71,5!0 ... 7l,iHO ... 71,540 70,1j001 50,71)5 
42,816 1,281 ... 10 ... g,;_:lo:l :.. !16,253 ... 9n,:!S3 9R.!I25 J.00.4il 

1,0!.867 1,171 .. . ... ... 2,9!>,!91 ... 2,98,i!ll ... 2,!l8.191 2,24,0ti01 3,1:1.297 
ool 1.091! ... I ... I ... I ... I 8,391 ... 8,391 ... ~.391 8,150 ~.4:!0 

l4,lH6 1,784 ... ... ... 1G,H2 ... 16,412 ... 16,412 .:. I 16,222 

12,9741 1,33,9161 2,62,n21 5,2631 
••• I 182 452 ... 
20,1ll21 2,19,308 2,53.305 15, 

1,5fl3 10,4!)9 5 
483- 51,663 4~ 

21,3281 1,71,130 1,0! 
... 7,300 1.091 
... 82 14,lH6 
... I ... I ... 
... ... ... . .. .. .. . .. . .. . . .. .. . .. . . .. . .. . .. . I 34.1\64 1 ,468 

. I ... ::: I ::: I ::: ::: ::: ::: ::: ::: ::: ::: • 40,{)25 

" ·--6-7,105j- 5,94,08017,39,216j-z5,7u:----m- 5,077 --... -. --N~ --:--14,2l,iH4 --.. -.- ~1,51414,27,8051 11,27,80s TOTAL D. 

I I ... ... ' 

TOTAL TMI'E.RTAI., A., B., c. AND D. 
CO~TniBGTIO~l:i. 

CAI'l'rAL. 
8irhind Canal ... 

'TIEn~:su&. 

J.r.w~r Sut'ej ai'Jd Chc~.nb l numlntiou Cftnals 
JuJu" lnuttdation Onunls ... ... ... 
.t.ddttional Grant ... ... ... • .. 

1'001'AL CoN'rnmtrri.Q;iS ... 
~nAND TOTAl• 

-----·-----·------1----1-----t-----t----t-----l-----t-----··-----·----------·------
21,96,9371 5,9!,080'

1 
12,H,9511 1,81i,4691 3111 5,077,-1,02,9781 41,23,847 20,620 41,03,2271: 6 41,03,221 41,82,6431 41,82,643 

------------ ,----------- 1--

.. ., 6,4o,1or;l ... 1,71.426 , 69,1ntL ... t ... -46,192 • 8,34.493 5.662 . 8,28,831 • .•. 8,28.S3J 10.50,000I1o.so,ooo 
--~------,------,--------------"'1 31 .GOO 12.793 ... ..: I ... ... ... I ~!-~~ ... 44,3!13 ... 44,393

1 
... • I 95,730 

... 2,081 .. • 395 2(

1 

... ... ... .!,o ... • 2,ouo . .. 2,noo ... ... ---~ ... ... .. ... ... ... ... ... ... ... ... I !15.730 

'--;-3~ ~------;!); ------;~--:--~ - .. -.- --:--,--w;; --~~;a--:- --4ti,S9:l --9.>.7301--.9:;73Q ---- .---. , H~ ~2-;:iii; -;:7i:82i -r,9, l78 ----=---.. -. -- -46,192'--8,8l,R8,; --5-;.c; S~ --.. -. -- --8:76,7;1 1J:4r.7:iit}},~5.730 
28,70,;2s]--s:<iG.S78 ;J4,16,ii2 -2~l-sll -- 5,07i --=1.49;170;---ro;~ -~s;~--;9:18;:;} -.---6 ms,!'4o; 53,:!8m1~.s7s 

-- -- - I. 

D. II. THAlL, MAJOR, R. E., 

.E.ramincr J'u.blic n~orh .11ccount~, l'm',jab. 
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.... . 
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