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ANNUAL PROGRESS REPORT 
OF THE 

IRRIGATION DEPARTMENT, PUNJAB, 
FOR THE YEAR 1877.78. 

CHAPT.ER I. 

1. As in the case of last year's report, and with the 
approval of the Government of India, the Annual Progress 
Report of this Department is forwarded direct, and separately 
from that of the General Branch. · 

2. Before commencing the detail of the report it may be 
interesting to mention briefly the principal events of the year 
under review. 

3. After a protracted correspondence with the Civil and 
Canal Officers concerned, the Lieutenant-Governor decided 
that it was not desirable to expend more money on the main­
tenance of these works from the grant at the disposal of this 
Branch. It was held that the people ~hose lands are pro­
tected, and who benefit by the works, should contribute towards 
their preservation and repair, and that this could best be 
arranged for through the Local Civil Officers; professional 
assistance being given by the Canal Officers, at the usual 
charge, when required. 

4. A series of protective works were constructed in the 
bed of the River J umna some little distance below the new 
head of the canal at Tajawala. These works are intended to 
protect the canal from the encroachment of the river, and they 
afford security to a number of villages in their vicinity. The 
cost has been considerable, and has been debited to the canal ; 
but arrangements whereby the villages protected may have 
their assessments somewhat increased are in progress ; this 
enhancement will be exhibited to the credit of the canal. 

5. Before the Bari Doab Canal was made, and for some 
years after its irrigation had commenced, a considerable tract 
of land near the head was regularly watered during the sum· 
mer crop. The crop was almost entirely rice; and as the land 
had a great slope towards the river, and as the soil is very 
porous and much exhausted, the waste of water was con­
siderable. When water-rates were increased, this irrigation 
decreased till it almost ceased to exist. It was ascertained 
that the people had become poorer, :mel were in much distress 
at the beginning of the kharif crop in April1 and at that time 
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as the;e was plently of water in the river, the rules regarding 
irricration were relaxed as far as was consistent with justice 

0 • 1. 
to cultivators further down the canal,. The result has ueen 
in every way satisfactory. An excellent rice crop has been 
Becnred, the irrigation further clown the canal has not been 
interfered with, and the position of the people is greatly 
improved. This matter will be gone into more fully in its 
proper place-the Revenue Report of the year. 

6. An arran~ement was made whereby this Company is 
to have the privilege of water-power to the extent of 100 II.P. 
for six months in the year, at Rs. 1,000 a year, for three years. 
The rate is intentionally low to encourage the enterprise. 

· Hates, which need not }lerc he recapitulate<l, at which water· 
power will be supplied to the general public have been :fixed. 

7. Hules under the Canal .Act, prepared in this Province 
o.nd approved by the Lieutenant-Governor, were submitted to 
the Government of India for sanction in October. 

8. An extension of this canal to tail into the Sahiw:U 
Canal was sanctioned ; the work to be carried out by the 
Deputy Commissioner of the Di:strict .. 

V. pwiug to the failure of the regnlar rains it became 
necessary to arrange for the employment of able-bodied but 
distressed people ft·om the Delhi and llissar Di>isions. This 
was !lone, and a few people were sent, but many returned to 
their homes preferring to take their chance there to working at 
a considerable distance from them. There can, however, be 
little doubt but that the extensive excavation work in pro­
gress on the Sir hind and "\V estern J umna. Canals employed 
usefully a great number of men who might otherwise have 
required relief . 

10. The rain-fall during the year was markedly below 
the average, and the rivers were exceptionally low throughout 
the flood season. 

11. A revised schedule for establishment was forward­
ed in September 1877, showing that a considerable reduction 
in Executi,·e Engineers could be made. 

1~. Throughout the year Major R. Rome, R. E., officia­
ted as Chief Engineer and Secretary. 

• 



( 3 ) 

CHAPTER II. 

BARI DOAB CIRCLE. 

1sT brvrsi:oN BARr DoAB CANAL. 

13. The 1st and 3rd Divisions Bari Doab Canal were 
amalgamated on the 1st July 1877, and the head-quarters of 
the 1st Division were removed to Amritsar on the 1st January 
1878, the head-quarters of the 1st Sub-division being trans­
ferred on the sn.me date frqm Gurdaspur to Madhopur. 

14. The Shahpu1• gauge having become useless owing 
to the cutting of the river-bed, a new site was chosen at 
Taen (about 5 miles above Shahpur), where the River Ravi 
runs between high rocks only 640 feet apart. The gauge was 
established at this point in November 1877, and, since the 
1st March 1878, has been read regularly twice a. da.y, as well 
as at flood times. This gauge is, moreover, self-registering. 

15. As usual, many floods passed down the river, but 
no remarkable ones. 

16. On the 1st July 1877, a crack was observed at the 
tail of the weir outlet, 200 feet beyond the end of the floorings. 
Soundings showed that the hole was deeper than the founda- • 
tion of the tail wall. On the 4th July, crates strongly bolted 
togethe:r, and loaded with boulders, were placed in the hole, 
branches of trees loaded with boulders being placed on the 
top of the crates. Further damage was by these means 
prevented until October, when the whole was properly 
repaired. 

17. About the 26th August 1877 it was.found that a row 
of concrete blocks, forming the outer edge of the outlet floor­
ings, had been scoured out, and the safety of the hammer­
dressed stone flooring endangered. Baulks of timber w·ere put 
in, fastened down with iron straps and spikes, and the flooring 
stones wedged up. These measures answered the purpose 
until the whole was made secure in October. 

18. In October the permanent repair of the damage 
aboYe mentioned was commenced. A drain, 3000 feet long, 
was first excavated down the centre of the channel below the 
outlet flooring, and after tamping the outlet gates, the site 
was drained of water. A good bed of crates was put in 
in front of the left flank, and a. row of crates, 10 feet wide, 
\ras put in the whole length of the flooring. 

The row of baulks was replaced by one of hammer­
dressed stone, and the whole of the flooring repaired :mtl 
pointed with Portland cement. All doubtful crates were 
taken out and replaced with larger and Rtrongcr ones, the 
pitched outer fl]opc was repaired, the drain filled in, and all 
spoil levelled off and made regular. 

BAnt DoAn C.\N.\I .• 

Amal~amation of ht 
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Floods. 
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Repairs performed. 
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19. In September it was found that a deep channel had 
been scoured out along the foot of the bund known as "Jacob's 

S " "nd that some of the boulder pitching had been washed pur, .. 
away. Some brush-wood spurs wer.e at once put in to prevent 
further action, and in October a senes of loaded crates were 
put in, and the boulder pitching prolonged at a slope of 1 in 5 
well below the level of the bed. · 

20. At this spur it was found that the last row of crates 
had been much disturbed, and that a deep hole existed on the 
down -stream side. An additional row of crates was put in 
lengthways to the same depth as the row of crates some distance 

below this spur. 

21. Petty repairs were executed on the whole series of 

bunds and spnrs. 

22. Some conglomerate reefs tha.t had shown themselves 
at the entrance of the cutting at IJhangu, in the bed of the 
Chakki, were blasted with gunpowder, and the bunds repaired 
with \>oulder pitching and well filled in with shingle. 

23. The mills at Dlui.riwal were completed during the 
yea.r, and the work of building an inlet and outlet for the 
Punjab Sugar Works Company, Limited, was in hand. 

24:. Three additional water-course heads on the rujbahas 
were fixed during the year. 

25. The canal was closed for annual repairs on the 15th 
January 1878, and re-opened on the 25th February 1878. 
Extensive repairs to the channel, rapids, falls and bridges 
were executed, of which a special report has been m:1de. 

26. The rajbahas of the Main Line and Main Branch 
Upper were kept in good working order during the year. On 
the Kasur Branch, the Jaura, Paklwki and Pindori r!l.jbahas 
were completed, and the Tarn Taran and Khem Karn rajbabas 
nearly completed. On the Sobraon Branch, the Raya rajbaha 
was nearly completed, and the Patti rajbaha just commenced. 

27. On the Kasfu Branch, seven foot bridges were com­
pleted, and two were in progress. On the Sobraon Branch, also 
seven were completed, and two were in progress. 

28. All the buildings at .Madhopur and on the l\Inin 
Line and Main Branch Upper were kept in good repair. On 
the Kasll.r Branch, the Kltem Karn bungalow was in progress ; 
and on the Sobraon Branch, the godown at Raya was com­
pleted ; all the existing buildings on these branches beinu 
kept in good repair. 

0 
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29. The Gulpur and Jlalikpur escapes were cleared during Escnpcs. 

' the year. 
• 

30. The Sujanpur and Nalloa drainage cuts were kept Drainages. 

in thorough repair. 

31. The Kanowdn Ch.hamb and Paklwu:dl defence bund K&nowao Chhnmb. 

were transferred in August 1877 to the Amritsar Division of 
l>rovincial Works. 

32. 225 young Bombay mango trees were grafted, 'nnd 
175 transplanted and tended. Over 14,000 young trees of 
various kinds were transplanted and tended, and 1855 square 
feet of land prepared for seedlings. 

33. The Executive Engineer, :\Ir. Doyle Smithe, reports 
the following results :-

JJate. 

18th September 1877 
3rd November , 

30th " " 
24th December , 
19th January 1878 
19th March , 

RIVER RAvi, 

Place. 

... Sidhaun 

" ... Taen 
... Kamwal 
... Sidhauri 
... Kamwal 

RIVER BEAB; 

JJuc!targe. 
C. ft . per sec. 

6660 
3006 
4999 
6945 
8740 
7308 

19th January 1878 ... ... Nausbahra ... li276 

2ND DmsiON BAnr DoAn CANAL. 

34. l\hjor R. H. Palmer, Executive Engineer, reports 
as follows :-

35. Original Works.-The new rajbahas, Tllamman and 
Turkzrind, which were reported to have commenced working 
at close of last year, have been further developed during the 
year under review ; irrigating outlets have been allotted to 
the various villages on the line. 

On the T!tamman rajbaha, 36 miles in length, 36 new 
villages have been brought under irrigation, and 150 outlets 
comtructed for the distribution of the water. 

On the Turku:ind rajbaha, 20! miles in length, 18 new 
villages have been brought under irrigation, and 53 outlets 
constructed for distribution. 

The construction of these rajbahas is now complete ; on 
the Tt.Lrklrilld rajbaha an inspection bungalOW W:lS COmp]C'ted 
during the yearJ n.n1l on the Tltn.mman d.jbaha an auxiliary 
rajbaha head at Pambay was completed. 

Plantation • 

Ob crvations or fiiver 
dischnrg s. 

Thamman and Turk­
wind RajunM . 

• 
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3G. ...lfinor 1Vor!.:~.-Two foot bridges have been con· 
structed during the year-one on the l\fain Branch Lower antl • 
the other on the Lahore Branch; they suppl~d a want that 
has long been felt by some villages whose lands were cot off 

by the canal. 
These brid(J'es were built of concrete blocks with light 

0 

arches of brick-work ; their average cost was Rs. 1,425. 

37. The masonry works on the canal have needed only 
slight repairs, due to onlinary wear and tear. 

38. The canal channel that was reported to be baclly 
silted in last year's report has, during the year under re~·iew, 
been very efficiently cleared; the whole of the Lahore Branch, 
a length of 59 miles, bas been completed; and out of 90 miles 
of the )lain Branch Lower, 60 miles have been completely 
cleared; 13 remain to be done; and 17 require nothing to be 
done urgently. Measures l1ave also been taken to reduce the 
declivity of the canal-bed towards the head of both branches, 
hy putting in weirs of a temporary nature at head and various 
points down the line, thus increasing the depth of water aml 
checking the velocity; it is hoped by this means that the costly 
silL-clearance that has been necessary during this year ·will 
not be required again ; about 31,051,099 cubic feet of silt 
were removed at this clearance. 

39. The rajbaha channel:) haYe all been satisfactorily 
maintained and repaired ; the intense demand for 'rater during 
the summer months of 1877 brought an unusual strain upon 
the banks and works which they have stood remarkably well. 

40. The canal trees have been carefully thinned, and all 
vacant spaces filled up ; a large quantity of fire-wood has been 
thus collected and sold; upwards of 30,000 maunds have been 
disposed of. 

·with the exception of some few places where the soil is 
very unsuitable, the whole of the c:mal-banks have now been 
planted, and a considerable income from the thinninrT of trees 

0 ' 

which has now become necessary, may be expected annually. 

41. There were 25 flour-mills workin(l' durinrr the vear · 
0 0 <J ' 

they were rented at rates varying from &. 6-8-0 to Re. 1-4-0 
per day, according to the number of stones and water-power 
avilable ; the total income from the:.e mills for the year was 
B~ 26,704. 

MAnnorun \V ORKSuors. 

42. The buildings are reported to be in fair order, ami 
the usual repairs were executed. 

·.13. The machinery is reported to have workeu well . 
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44. The out-turn was small, as p.o jobs were nndertakcn 
which could not be completed before the closure of the shops, 
orde~s rel:ltiYe to which reached the Executive Engineer 011 

15th February 1877. 

UPPER SuTLEJ DiviSION INUNDATION CA~ALs. 

45. The tail £11ls of the C!tun£an and Atari r:.ljbahas 
were completed during the year. :Materials were collected fur 
putting up wooden railings to the timber-bridges on the ~ltari 
r:ijbaha, and bench-marks were built at internlls of 1000 feet 
along the Clmnirtn and Paklwki r:ijbah:is. 

46. The clearance of t'he"J(atora Canal, which was in­
complete at the end of 1876-77, ·was completed in April 1877. 
Since then no clearance has been necessary, as the canal was 
open the whole year, and but little silt had accumulated. 

On the !Oulnwah Canal, also, owing partly to the favorable 
position of the head, and partly to the absence of high floods 
in 1877, comparatively little clearance was rec1uired at the 
head : 10~ miles at the tail wel'e cleared of silt. Lengths of 
8 miles at the head and 11 miles at the tail of the Upper Solu1g 
Canal and 4 miles at the head of the Lower Soluig Canal were 
cleared of silt. 

47. The Executive Engineer, :Mr. Stevens, report:) as 
follows:-

19th December 1877, at 1\Indield and Dirja, 13,iiU cubic feet per sec. 
19th Jnnua.ry 1878, at Bctu ... ... 8,283 , , 

SwAT RIVER CANAL DivisioN. 

4;8. Captain Jacob, R. E., the Executl\•e Engineer, 
reports as follows :-

~L\llno• ur. \\'onK-
61101'8. 

Onl-turn. 

UI'I'En StJTr.J•J n~. 
J !'iC:SD.\TICJ~ Q,\~AL&, 

Knlorn Cunni, . 

Sit t-clea.r:lncc. 

Dischnrs;c or nircr 
t:luth~. 

Sw.1.r RivEn CA:-o".\L, 

49. This year has been one of great discouragement. Gcnernl rcmnrks. 

The disturbed state of the border prevented supplies of mate­
rials being obtained, and the works were at a stand-still for a 
great portion of the year. 1\faterials are, however, being 
procured now tolerably fast, and it is expected that no further 
hitch will occur in this respect. 

The land at the head of the canal, as far as the Lundai 
nallah, had unfortunately not been made over up to the end of 
the year on account of political difficulties, so that no work 
could be commenced in that portion ; the right of entry on 
this land has, however, since been given. The nature of the 
soil in this portion could therefore only be judged of from the 
surface appearance, anu the foundations of the head works are 
not yet uetermincu. 

• 
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50. The fortified enclosures were carried on as vigor­
ously as circumstances •would permit ; there was, however, 
abnormal rain-fall during the whole cold weather, and. the 
progress of these works was consequ:ntly much ret~rded, and 
much damage done by the rain. W1th the exceptwn of the 
Lundai enclosure, which could not be taken in hand as the 
land in the first mile was not made over, the other enclosures 
on mainline are well ad"Vanced, and consequently difficulties 
about accommodation will not recur. · 

The absence of accommodation combined with this abnor­
mal rain-fall and the disturbed state of the border rendered 
labor very dear, and even at very high rates very little could 
be obtained till March. In March, however, very fair progress 

was made. 

51. The rates will always remain high ; the Peslla,u;ar 
District rates are much higher than rates in other parts of the 
Punjab, and the proximity to the border will keep the rates 
above the average. of those in the district. At these high rates, 
however, there will be no difficulty in :finishing the earth-work 
by the time the masonry works are ready. 

52. The masonry rates will be high, as well as the rates 
for earth-work, and for the same reasons. 

As sanction was not given to commence any of the 
masonry works on the canal till the 1st March, nothing was 
done except the commencement of the excavation for the 
foundations of two works, viz., the Nou-t'dan aqueCluct and 
Narmi culvert. The head works and Ltmdai superpassagc 
could not be commenced, as the land was not given over. The 
Jinda aqueduct will be commenced next cold weather ; the 
foundations can only be put in during the cold weather when 
the water is low. 

The Hissara. Kanda. and Ziam culverts (the two other 
large works) will be commenced as soon as the enclosures 
there are :finished. 

53. The prospects are now hopeful, and if there is no 
lack of money, and the establishment is kept to the necessary 
strength, there is no reason why the canal should not be ready 
~or opening in four years from the present time, and possibly 
m three. 

Much delay occurred in fr:unino- the estimates as many 
• 0 ' 

pomts required much discus:sion before settlement · all doubt-
ful points have now been settled, and the revised ~stimnte w~ 
approaching completion at the close of the year . 
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54. The workmen were guarded by four Military detach­
ments-one at the Jinda, one at Narrai, the two other:; were 
moveable ; but one was generally at the Ziam, and the other 
at Sarkai; the Sarkai one has now returned to hcad-qunrtel'll. 
In addition to these, Civil levies guarded the intermediate 
points; they genera1ly carried their own arms; but some 
Brunswick rifles and ammunition were provided by the District 
Authorities. No attacks, however, occurred; but, as there 
were several alarms and rumours, it is possible that but for 
the guards mischief might have occurred. 

55. The district traversed by the canal is, no doubt, much 
more tranquil now than it has been. The canal road has been 
of much assistance both in enabling materials to be transported 
and in opening out the district. The Pathans nrc supposed to 
have no appreciation of good roads ; but they go some 
distance out of the direct course to strike on to the canal road 
which is now by far the best one in the tract of country 
between the Swat, Kabul and Indus Rivers. The traffic 
between Ilashtnagar and YU.Sajzai has increased since the open­
ing of the canal road. 

WESTERN JUMNA CANAL CIRCLE. 

KA.RNAL DIVISION WESTERN JUMNA CANAL. 

56. The Head Works Division was amalgamated with 
the Karn:i.l Division on the 1st April 1877. 

57. The head works at Tajawala were pushed on during 
the year under review, and were nearly co~pletecl at its close. 

58. Four travellers and 12 pairs of iron gates for the 
undersluices were received and got into place. Owing to the 
great delay which occurred in despatching the gates from the 
Roorkee Workshop~, considerable difficulty was experience(! 
in getting them to site and into position after the river had 
risen from the melting of the snows. 

The raft entrance was repaired and fitted with lock gate~, 
which, however, do not as yet work satisfactorily. 

SwAT Rn en CA .AL. 

Ounrds for 1 rot lio 
or workmen. 

Local traffic incrca I 
Iince opcnins of 
canal road. 
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59. The purchase and repair of .Mr. Duncan's house as a Cnpital, ordinnry. 

residence for the Executive Engineer was completed. 

60. A strip of land was taken up for a road from the Road from Jagadhri. 

Jagadhri llailway Station to the C:mal Bungalow at Abdullnpur. 

61. The compound for the Radaur bungalow was marked fladau1 Chauln. 

off and gazetted for acr1ulliition. 
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62. A brick-field for the Radaur bridge was also marked 
off and gazetted for acquisition, and the collection of materials 

for the Radaur bridge was commenced. 

63. The work of erecting boundary pillars to demarcate 
the land of No. IV. Rajbaha (one of the new distributariel:i) 

was put in hand. 

64. As the gates and travellers for the um}crsluices at 
Tajawala were not receivecl in time, the usual work on the 
temporary bunds to maintain supply of water in the canal had 
to be carried out; and as, owing to the prevailing drought, the 
demand for water was quite abnormal, the duties of watching 
and sending down the extra supply entailed very heavy work 
on the establishment, which was most satisfactorily performed. 
The temporary bunds entailed the execution of-

Gnbion and boulder work 
Excavation to get in supply ... 

303,460 cubic feet. 

2·14,150 ditto. 

6.). In addition to the above, the works in the river at 
"Afawl£iwala, some three miles below Tajdwala, were carried on. 
These works arc intended to prevent the river leaving its 
present bed and cutting into the old branch of the J umna 
between Tajdwala and Dddltpul', as explained in last year's 

report. 
The difficulty of carrying on these works in the bed of 

the river with small floods constantly commg down was very 
great. 

• 
66. As the river above the Eastern ,T umna Canal head 

showed a tendency to cut into the left bank, shingle spun; 
paved with boulders were run out, and, it is hoped, will caul:ie 
a deposit of silt in the bay already cut. 

67. The normal full supply of the canal is 2557 cubic 
foet, which gauges 4·33 feet at the Dadupur "Qridge : the demand 
for water, however, was so great that 3161 cubic feet marking 
5·1 feet on the above gauge was sent down. To enable the 
canal to carry this, dowels had to be made the whole lenoth of I") 

this Division, and a system for constantly patrolling the banks 
was. organized. The arrangements were very successfully 
car:1ed out by the Officers of the Division ; had only the 
ordmary full supply been maintained, the failure of crop~ 
would. have been very great, for the hot parching west winJs 
necessitated their being irrigated every second or third day. 

68. A flying bridge consisting of two iron boats decked 
to carry carts and cattle wa:; established at Rmlaw· as the 
traffic W:J.S too gre<1.t for an onlinary ferry. ' 

• 
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GD. Some wood and iron straps were collected for rcpait·s 
of the Jfarut road bridge over the Buduklwra e:-;capc ncar 
Kctrndl; but until the large beams have been received fi·om the 
Forest Department, nothing more can be done. 

70. 1,648,000 cubic feet of silt were removed from the 
bed of the Bzulakltera escape, but much has still to be done 
to make it efficient. 

71. Owing to the drought it was not possible to keep 
No. IV. Rajbaha closed long enough to get it thoroug hly 
cleared, but 4. 7 5,000 cubic feet of silt were removed. 

72. The high supply maintained necessitated additional 
bushing and staking of the canal-banks, as the increased 
.velocity caused extra erosion. 

DELHI DIVISION. 

73. No. IX. Rajbaha (one of the new distributaries), with 
aU its branches, water-course heads, &c., was completed, and 
diJ good work, irrigating 18,878 acres during the year. 

w. ·' OA At.. 

Meerut Hond Bridge. 

Clcnrnnr.r. of Dnd -
kbcm Escnpc. 

Clcnrnnce of So. IY. 
Ht.jll bn. 

Protection of bnnks 
from erosion. 

N o. IX. RAjbabn. 

74. No. XII. Rajbaha (new distributary). The l:md of Ko. XII. Hajbobo. 

both Northern and Southern Branches was acquired by pri vntc 
bargain on favorable terms. The earth-work of both brnnchcR 
was about one-third done, and the masonry works well ad-
vanced ; good block kunkur found in the vicinity of some of the 
works has been extensively used with good results both as to 
progress and cost. 

75. The out-houses were built, the well commenced , and 
the chauki itself run up to the plinth ; a quantity of timber, 
doors, &c., were ready, so that it will _not take long to finish. 

76. Sitauli, Sardhdna, Kluinaklteri, Anandpur, and seve· 
ral other bridges, were repaired during the year, as well as 
the DarMlia aqueduct and Blt01cdna regulator. 

77. The Delhi flour-mills were also repaired. The bniltl­
ings are old, and the roof had got into a. dangerous state. The 
various inspection bungalows and tho canal-banks were kept 
in repair. 

'18. :Mango gardens were maintained, and 525 cubic feet 
of timber and 21,264 maunds of fuel were collected. 

7 9. Bunds in the Delhi and Rohtalc Districts were made 
over to the Civil Officer s in November 1877, and those iu 
Ourgdo11 on 31st :\farch 1878, so that these 'works no longer 
bcloug to this Circle. 

80. Dil:ichargcs of the river were taken as follows :-
lJ,z (t. Place. 

1!1th Occrruhcr u;;r .,. Wa;:irabarl Gh:it ncnr Dcllu 
19t!J Jauuary Hii8 Ditto 

IHst·ha>'(Jf'. 

C ft. r·•r C~<. 
Ji!) l 

... 20tl2 

Snritgthnl Chnuki. 

Ucp:tirs. 

Mill ~ nn.I Ouildings. 

Plantations. 

Dnn,Js in Dolhi nod 
Gurgaon IJistricte. 

Dischnrge of Rircr 
Jumna. 
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l-IANSI DIVISION. 

81. The year was one essentially of revenue work. T~e 
ilt-clearances of rajbahas, the repairs of breaches caused m 

:he banks by the abnormal supply, and the distribution of the 
water, kept the establishment incessantly employed. 

82. The inspection houses were kept in repair, and petty 

repairs were done to the bridges. 
83. The mango gardens were maintained, and fuel col-

lected. 
84. Mr. Cotton and staff were employed surveying the 

lines of the proposed Jznd rajbahas to admit of detailed esti­
mates being submitted. The field work was brought to a close 
shortly after the end of the year, and the plotting and esti­
mating remain to be done. 

NEW MAIN LINE DIVISION. 

85. Sanction to proceed with the works was received in 
July, when they were at once put in hand and pushed on. 
The prevailing scarcity made coolie labor abundant, and 
111,619,952 cubic feet of earth-work were completed in the 
year. 

86. The bricks and lime for the masonry works having 
been previously collected, 724,928 cubic feet of brick-work, 
or nearly ,one-half of the total estimated quantity, was done 
during the year, many of the structures being practically 
finished. 

NEW DELIII BRANCH. 

87. This Division is longer, and has a smaller channel 
than that of New Main Line, and the rock-cutting through 
the ridge near Delhi is an obstacle to rapid progress; neverthe­
less, 52,333,281 feet of excavation was got out, of which 3! 
millions were rock-cutting ; 173,605 cubic feet of rubble stone 
has been brought on stock from this cutting in the ridge, 
as well as some very fine ashlar blocks. 

88. 4 7,508 cubic feet of masonry of all sorts has been 
done. The want of mills and other machinery prevented the 
work being pushed on faster, and the difficulties of workincr 
• 0 

m a contracted area were very great. 

DERAJAT CIRCLE. 

DERA GHAZI KHAN DIVISION lNDL'S CANALS. 

89. A culvert to pass the Kala Klzand drainaO'e under 
the Manka Canal,. below Choti, was commenced. 

0 

The No. 1 Sho1·ia regulator was almost completed during 
the year. The three new straight reaches of the Slwria Canal 
were completed, but the upper one could not be opened durincr 
the irrigating season, as the regulator was not complete ; th~ 
other two were opened, and worked remarkably well. 
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f.hnt• hu C'A AU, 

flO. Xcnrly 3-!2·5 lakhs cubic feet of ~ilt were clenred Sllt.clc:~rnncc. 

ft·om 297 miles of the total length of G18 miles of canals in this 
Di,·ision . 

• n. The plantations were maintained and cxtendcll. l,lnntnlion • 

92. The spurs thrown out last year fo1· the prot~ction of Hirrrdircr ion works. 

the t·ivcr-bank south of the K!taral.:wala chauki were main-
tainell during tl10 year, and were completely fmcccssful, the 
<l<'ep bay which threatened the Kot Dciud emb:mkment ha,·ing 
bern filled np with sand. Serious erosion, hom.wor, .set in 
along a line 14,000 feet above the chauki het"'·eeu the .lforad-
wrUct and Jahdnwala ~npply-channels of the 1lf(t11krt Canal, and 

along this length about 88 acres was carried away. Efforts 
were made to stop this ; they were at first unRuccesi:d'nl ; three 
out of four spurs being completely lost, the fourth stooll aud 
the erosion diminished at this point, only however to Bet in 
lo\\·er down. The high state of the river an<l the llllll:51lal 

winter floods made the work more than ordinarily diflicult. 

93. The various protective embankments were watched 
during the inundn,tiou season. as well as those portion:-; of the 
canals which were likely to be injured by floods aml inundn-
tion. 

LowER SuTLEJ AND CrrENAB DrvrsroN INIDi'DATioN C A~AT.s. 

rro{(·rtiro cmb:mk-
liiCIIttl, 

04. The construction of two chauk:ls, one at S1411)ubad, Chnukis. 

the other at Lodla·an, was commenced. About one-thinl oft he 
former and one-fourth of the latter were completed during the 

year. 

95. The various cbaukis were repaired during the year. Rcpai~. 

96. The O!tenau embankment was repaired at a. cost of Embankment.. 

l'tS. 4,841. 

97. The plantations were maintained. 

98. U P'vards of 650 lakhs of cubic feet of silt were cleared 
from the Gi3 miles of canals in this Division by the statute 
laborers. 

99. The canal::; in the Sutlej Sub-division were levelled 
with a view to their future improvement. 

SIRIUND CANAL CIRCLE. 

100. The report of tbis Circle is quoted in extenso : t.hc 
progress is satisfactory. 

~fAIY LTI~"E DIVISION, SnmrND CANAL. 

I 01. The collection 9f Rerithpur boulders was stopped at 
the commencement of the rains, the Lo!tand nallah having 

Plnutatious. 

Sil t-clcarancc. 

Lcrclsofthc cc:mnl 

Collection of mate­
rials. 
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been cleared of all boulders of a serYiceable size. The totn1 
yield from this source has been 2,245~631 cubic feet, of .which 
34.0,978 cubic feet were collected durmg year under rev1ew . 

• 
NAlngnrh Slono 102. The NdlagarA quarries have been worked .-cry satis· 

'lunnics. factorily during the year. In last year's report it was ~tated 
that the supply had failed in the western face, and that a fresh 
quarry was about to be opened on the southern face of the 
hill. A system of large blasts (varying from 30 to 40 maunds 
of gunpowder) was introduced last October, and has been 
Ruccessfully employed in removing great masses of hard and 
indurated clay with which the better quality of building stone 
was overlaid. Fortunately, a very superior quality of stone has 
been found in large quantities in the upper portion of the hill. 

'frinl pils for new 
'1 narric&. 

PntnrlH•ri Kuukur 
q uanil's, 

Brick manufacture. 

Soorkhce. 

Firc-woou. 

Excn.vnlion 
channel. 

of 

A great impro,·ement in the working has been effected 
by an extensi\e introduction of task work in place of daily 

. la.bor, and there seems every reason to suppose that the high 
debit that was incurred in the removal of the vast masses of 
earth overlying the portions now opened out will eventually 

be cleared. 

103. The sufficiency of the present quarries to supply all 
the stone necessary for the completion of the work is, however, 
doubtful, and trial-pits have been therefore opened out in the 
neighbourhood. The Executive Engineer is of opinion that 
stone of a fair quality can be obtained from the back of the 
hill now being worked, and that its transport can be provided 
for, and the matter is reccivina attention thou o·h there is no 

u ' 0 

immediate fear of the exhaustion of the present quarries. 

104. The quarries nt Pata1·lteri have been re-opened 
during the year, and are still in progress. 

105. A Bull's kiln for burninrr bricks has been started 
0 

at Rampu1· with most satisfactory results, an out-turn of 
90 per cent. of well burnt first class bricks having been obtained. 
This kiln will be capable of tuming out all the bricks re<1uired 
for the completion of the works. 

106. Soorkhee for :Jfain Line Di\ision js now exclusiYely 
ma~e from Sirhind ?'Om, of which a large quantity has been 
de:1vered by the. Sindh, Punjab and Delhi Railway during the 
ra.my season. 

107. Fire-wood is getting very scarce in this Divi:sion, 
but 319,503 cubic feet were collected during the year. 

1.08. D:u·ing the yca.r a stationary engine and large 
pumpm~ statwn was erected for the purpose of unwatering the 
channel m the 2nd, 3rd and part of the 4th mile, ancl has been 
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working very satisfactorily: and almost without intermission 
since last Augnst. In the 2nd mile the earth-work i11dincs 
were rc aligned and lowered after the rains to within 7 feet of 
the canal-bed. The work in this mile has been <lone entirely 
by prisoners ; the earth being disposed of by engine trnnspo1:t 
and inclines on both sides of the canal. The prisoner:; arc 
paid as daily laborers, as some difficulties have arisen in the 
way of intt'Oclucing task work, which it is hoped tnay shortl~r 
be removed. In the 3rd mile the excavation has also been 
done by convicts under contract, and was carrie<l clown to 
between 3 and 6 feet above bed-level. This mile will be 
completed during the current year. Between the 4th awl 
8th miles 90 lakhs were excavated, all below spring }e,·cl, so 
that the channel had to be artificially ummtcred. 

The total quantity of channel excavated, all below ~pring 
level, was 22,889,761 cubic feet. In addition, 3G lakhs cubic 
feet of spoil have been shifted at sites of superpassages. 

iSIRtiiNo C.ua t.. 

Excavation of chnn• 
ncl. 

109. At the end of the year the walls and boulder work Head works. 

of the weir had been carried up to n. L. 860·0 across the 
minor channel of the river, and beyond that channel to 
R. L. 863·0 for a total length of 700 feet from the right. 
flank wall. The excavation of an additional 600 feet length 
was completed, ready for commencement of masonry at the 
end of the yenr. 

110. The masonry block flooring of the sluices has been Dam sluices. 

nearly completed, and some progress has been made with the 
stone-pitching above and below the curtain walls. The right 
flank wall has been built to the full height, but the abutment 
is not yet completed. 

111. The regulator piers and arching of sluice openings Rcgulntor. 

have been completed, and the arching of the bridge and road-
way was in progress at end of year. 

112. The head of the lock channel has been completed, Lock cho.nncl. 

with the exception of cornice and parapets, and also the con-
nection of the up-stream wing with the paved slope of the river 
embankment. 

113. The ·site of the Siswan superpassage has been Sisw~n supcrpassogc. 

definitely fixed, and large masses of earth and spoil removed in 
clearin<T and opcninrr out the oTound. A scheme for draining the 

n n o 
site and l:wincr in foundations in concrete has been elaborated 

• n 

by Executive Engineer. A large pumping station was in 
course of erection at the end of the year, and unwatering 
operations will ~hartly commence. Materials in great quan· 

tities have been collected at the site. 
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111. The folite of the Budki superpassage has also been 
definitely fixed, and about 10 lnkhs of earth and spoil 
removed, preparatory to commencing work_; and_ at the close 
of the year sidings and tram roach were bemg lmd dow~ on a 
carefully considered plan and a scale commensurate With the 

magnitude of the proposed work. 

115. A fascinecl spur has bern constructed on the left 
hank of the Sf8win near the canal crossing, and another some 
<listn.nce a.bove the railway crossing was in course of constrnc· 
tion at end of year. Some petty protective works on the 

Su9h nallah were also executed. 

llG. The whole of the well foundations for the works at 
Clwmkaur were completed during the year. The foundation~, 
~tone-flooring and curtains of the rapid below the escape head 
have all been laid, and the superstructure raised to iive feet 
above bed-level. On the regulator a few wells still remained. 
to be filled, and the concrete bed of the flooring was in 

progress. 

Great credit i~ due to Mr. Preston, the Sub-divisional 
Officer, for the high quality and moderate rates that have been 
maintained at this work. 

117. The Bhelolpur and Kalka road bridges were com­
pleted ; only the pier-caps remained to be added at commcnce­
l~ent of year. 

118. Enquiries into the conditions of the Rampur ch·ain­
age pointed to the feasibility of constructing an inlet in 
place of the costly syphon that had been contemplated at this 
site, and work was commenced shortly before the close of tho 

year. 

119. At the commencement of the year. the foundations 
of the Doraha regulators had been partially laid. Dnring 
the year, the regulators for the Combined Branches and the 
lreeder Lines were both nearly completed; :mel only the pier­
caps, road-metalling, parapets and water-wings, and the earth­
work in approaches and widening out of canal, remained to be 
done. 

120. Breaches in slopes and banks of canal ha:\e been 
made good as usual. Temporary and permanent quarters, 
station roads and drains, protective works on the nallahs, and 
other minor works, were kept in proper repair. Temporary 
quarters at Bassi, Nilon and Bhelolpur were dismantleu, and 
the land re-sold to the original owners. 
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121. The following are the results of observations and 

calculations of the discharge of the nver Sutlej at Rupar 
during the year :-

Date. 
I!)th May 1877 •• 
2:?m.l December 1877 •• 
19th January 1878 

Plnce. 
Rupar 
Do. 
Do. 

Di8clw.,.gr. 
45Gl c. fl.. 
3380 , 
3.!:05 " 

Stana o CA ""· 

])j ll!lrg of na 
Sutl!~J. 

122. The average number of prisoners in the Rup~r .Jnil Comict J bor. 

during the year was 2134·13, the number in the previous year 

being 1928 ; of this number an average of 1335·37 men were 

actually employed on the canal works, as against 11 GS men 

in 1876-77. 

123. One of the principal difficulties in this Divi::;ion is thnt I~ reo I bar. 

of obtaining sufficient labor, the wet digging and handling of 
heavy stone and other materials being unattractive to free 
laborers who swarm to work elsewhere. 

The following is a statement of the average labor employed 

per working day :-

Skilled labor 
Unskilled , 
Contract , 
Prison 

" 

31-1-77 
1,715 2!) 
2,580·!)3 

... 1,335·37 

Total ... 5,9tG·36 

12-1. The Accounts Division continued to work sati fac· Acconn DiTiaion. 

torily in relieving Officers from details of accounts. Important 

work was also done by the Accounts Officer in the pre· 
paration of the Revised General Estimate for the )lain Liuc 

Division which was submitted during the year. 

RAILWAY AND WoRKSHOPS DIVISION. 

125. The following is a. detail of the running duriHg the Hailway traffic. 

year:-

Nalagarh stone 
l'atarberi kuokur 
Mixed traffic ... 

1 0,2!>8 wagons. 
2,073 " 
2,817 " 

Total 15,188 11 

the corresponding 
16,883. 

number of the previous year being 

Itunning continued to the 29th June, when the line was 

broken by flood• and traffic suspended. On the 11th October, 

the btone traffic was resumed, but has been much interrupt­
ed by the he:wy winter rains. The Nalagarh Line was worked 

for 177 days during the year. A more detailed report will be 

made on this subject at close of present running season. 
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126. The lOth mile .of the Na.lngarh Railway was pro­
tected by the construction of three new culverts to pass th? 
drainarre with very satisfactory results, as no damage was done 
to tbe\anks in this mile during the 1\inter rains which were 

exceptionally heavy. 

127. The cost of maintenance w.as considerable during 
the year, owin~ to the heavy winter rains, and the annual 
estimate was slightly exceeded. . 

128. A new smithy was commenced during the year, 
and the necessary tools and plant in connection with it were 

in course of manufacture. 

129. A diversion of the :Main Line was carried out at 
Chamkaur, as it was impossible with the line as previously 
laid to get in the south abutment of the regulator. A new 
siding was also put in at Nalaga1'h, in order to bring the rail­
way up to the working face of the quarry. 

130. The usual repairs to the locomotives, rolling-stock 
and tools and plant have been carried out. 

131. Castings, aggregating 3460 maunds, were turned 
out of the foundry during the year ; this was nearly double 
the out-turn of the previous year, which was 1817 maunds. 

3RD DIVISION SmmND CANAL. 

132. Brick-making was carried on ncar the head of tl1e 
Abohar Branch, and at the lOth, 21st, 26th, 36th and 48th 
miles, and on the Bhatinda Branch at the 7th 12th 19th 22nd 

' ' ' ' 25th, 32nd and 44th miles. The brick-fields below the 12th 
mile on the Bhatinda Branch were not started until after 
Christmas. Bull' s kilns continue to give r.;atisfaction, and new 
ones have been erected at the 7th, 12th, 19th and 22nd miles. 
There is great difficulty in obtaininO' fuel in this Division and 

0 ' 

the question of an extended use of concrete in place of brick~ 
work is engaging attention. 

133. On Abohar Branch the channel excavation has 
been practically completed a few crossings and two• chains near 
the. ~roposed head of Sutlej Navigation Clianncl only re­
mammg. 

Channel excavation on first 12 miles of Bhatinda Branch 
was started after Christmas, and was nearly completed, with 
exception of grassing. 
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134. The estimate fo r regulator at hend of Abohar nnd 

llhatinda Branches was sanctioned in October nncl work 
irnmediutcly commenced. At the close of the ye.'lr the state 

of the work was as follows :-

Lock foundations completed, and superstructure fin.i hcd 

to one foot above level of lower bed. 

Abohar Branclt R~q~tlator.-Foundn.tions complete, nnd 

superstructure built to level ~f upper bed. 

Bltaltiula Branoh Regulator.-Foumln.tions colllplctc, nnl 

super.:.trncture to two feet above the upper betl. 

Rajbaha llead.- Built to same level as Bhntincln l'cgu­
lator. 

The progress of the work was somewhat delnyeu for wnnt. 
of !:-tone for grooves, &c. 

135. The state of works on Abohar Uranch wns 

follows at end of year :-

Lock nnd fall at 5th mile 

])~tto do. l~th " I Completed, with the 
D~tto do. 1 th , I exccr1tion of lhc 
D1tto do. 21st , I f 1 1 _, 
Ditto do 2Gth r al .uotc lCS alll.l 

Ditto do: 32nd :: I portiOns ?f thu 
D'tt d SGth stone-work iu 1 0 o. " locks 
Ditto do. 43rd , J · 

Bridges at 8th & 46th miles,-complete. 

The locks and falls in the lOth, 26th and 36th n!ilcs wcr 
for the most part built during the past year ; the other lock 
and falls were neady as far advanced n.t the commcnccmcut 
of the year as at the end, their completion being delayed pend­
ing decision as to the exact form of the notches nnd gntc 
anchorages. With a view of determining the former point, n. 
series of experiments have been recently conducted on tl~c 
l3ari Doib Canal by Mr. Benton, whose report is awaited ere 
final orders can be given. 

The bridges wet·e complete at the commencement of the 
year. 

136. On Bhn.tinda Branch the excavation for foundations 
for falls in 7th and 13th miles had been completed, ami all 
preliminary arrangements made for commencing the works. 

137. A first class chauki was commenced at 51st mile, 
Aboh:.tr Braqch, the walls of the main buildincr beincr 10 feet 

t) 0 

high at end of year . 
• 

Three chaukis were commenced on Bhatindn. Branch. as 
follows:- ' 

Mile 1~.-Sccond class chauki ; roofed in; out·houscs and 
<:hauki nearly completed. 

Srrun n C• aL. 

• 

W nrks on Bballo D 
llnmcll. 

Duildioos. 
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.Mile 22.-Secon<l class cho.ul:i : foundations laid, and tiles 

for roof made . 
.ftfile 32.-First class chauki ; same remark as fur chauki 

at mile 22. 
SurVI!Y of this 138. The alignment and bed level of Bhatinda Branch 

llrnn~h. have been finally fixed for the first 37 miles ; below this 
point to the 44th mile some modification in the line originally 

• proposed. is necessary. This wil~ soon be set~led, as. well as 
the further alignment to 63rd m1fe, cross-sect10ns at mtervals 
of one mile n.part ha.ving been taken up to this point during late 

cold season. 
I>istrilmlnrics Abo- 139. The question of distributaries on the first 50 miles 

hnr llrnuch. of Abohar Branch has received attention during the past year, 
and a preliminary scheme roughed out from the contour sheets. 
Trial lines have been run accordingly, with cross-sections, o. 
mile apart, over most of them. These will shortly be plotted 
and the final alignment determined. 

Collrction of mnlc­
riul s. 

• 

Hutll'j Xavigntion 
Cluulllcl. 

Buildings. 

4TII DIVISION SIRHIND CANAL. 

140. Materials have been collected at various sites for 
the works on the Sutlej Navigation Channel, to which at 
present the operations of this Division are principally confined. 
The quantities of materials that ha.ve been collected are shown 
in the abstract (see para. 151). 

About seven lakhs of bricks have been loaded at four 
different points along the extension of the Abohar Branch, and 
will be available for cbaukfs as soon as these can be started. 

141. The excavation of the first 40 miles of the Sutlcj 
Navigation Channel was commenced in December, and was in 
active progress until the end of year, ~early 374 lakhs of 
earth-work having been completed. This work gave useful 
employment to o>er 4000 people who had flocked to it under 
pressure of famine from some of the neighbourin(J' districts as 

0 ' 
well as to the ordinary contract gangs. The alignment of the 
last 7 miles was also finally decided on during the year, and 
the land was being taken up, and estimates for excavation 
under preparation at the close of the year. 

142. Two Assistant Engineers' quarters and three 0\'er· 
seers' quarters, reported as half finished in last year's Progress 
Report, were completed. Inspection chaukis have also been 
constructed on Sutlej Navigation Channel, as under-

Se:ond class chauk.i at mile 10.-ComP.letcd. 
F~t·st ditto 22.- Dit~o. 
Secand ditto 
Fi?·st ditto 

Materials for a chauki at the 
have been also collected. 

34.- Ditto. 
40.-Ncarly coropletcu. 

tail of the Navigatiuu Channel 
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143. On Abohar Branch a ba.•;e line has been lru I d n 
r. 1 _..h of 75 miles and three depres ion pparon lj 
.~or a en0L ' • 

· d' t' rr d .... inaues crossinu the !me have been Uf\' ) d n Ill 1C8 1D
0 

,.....,. o o 

ectioned. 
The alignment of this length has not, how " r, 

finally decided on. 

14J. Nothing h~s yet been done on the section or Bh 

t\nua Branch assigned to this Division. 

5TH DIVISION SrRHIND CA~AL. 

145. The principal materials collected nr h n 1 

appended abstract. The principal brick-field i at Bh rfi), 

will supply bricks for the Sir hind N allah Syphon, nd f; r 
britlrrc~ in 9th nnd 11th miles of the 2nd Feed r Un 
Bull?s kiln was started here in .May, and hn incc work 1 

n 

tinuously, except during the months of December nd l nu f), 

when it stopped for want of fuel, operation being r n I m 
February. Executive Engineer states thnt the rc ul 
whole, have been very satisfactory. 

On other brick-fields Allahabad flame-kilns b v n 
employed, as upla for clamps was not obtainnblc. 

H6. The channel of 1st Feeder Line has been pr 
~mpletcd, nnd the road crossings only remain to be r m 

About 16 lakhs cubic feet were excavated during tl1 ) r 

On 2nd Feeder Line a few chains only remnin incompl t , 

27 lakhs cubic feet of earth-work having been executed durm 
the year. 

• Excavation was commenced on the firtit ln mile of 1\o I 
Branch in January, and about 10 lakhs had been compl I 
by the end of the year. 

147. The regulator at head of Kotb Branch nd 2t 
Feeder Line was completed during the year. 

Of the bridges on 1st Feeder Line-

That at mile 4, 2710 feet, was complete, with cxc ption 
of approaches nnd metalling. 

Ditto 11, 4850 feet, parapet, approaches Md m 1-
ling remain to be done. 

Ditto 8, 1400 feet, tUTning of archeo just complete • 

On the 2nd Feeder Line the bridge in 4th mile wa.q commenced. 
The work was carried up to the springing, and the centring 

xed by the end of the year. 
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148. The design for Sirhind Nallah Syphon was finally 
decided on during year ; excavation of foundations down to 
spring level, and other preliminary operations, including manu­

facture of well curbs, were commenced. 

149. The inspection chauki at Dharnout on 1st Feeder 
was completed in April : temporary quarters for an Assistant 
Engineer were built in the 11th mile, Kotla Branch, and pre­
parations made for commencing a second class chauki near the 

same site. 

150. Land for the first 31 miles, Kotla Branch, was 
acquired and paid for during the year. The boundary roads 
for this length were nearly completed, and the collection of 
materials commenced for this Branch ; channel excavation 
over fir~:>t 15 miles was started, as stated in para. 46. 

6TR DIVISION SIRHIND CANAL. 

151. The collection of materials in this Division calls for 
no special remark ; quantities are given in the abstract below. 

Stateme-nt 8howwg the quantity of MateTiala collected in the a81Jeral 

Divisions of Sirl1ind Canal Circle during the year 1877-78. 

MATimuLs. 
Mnin Srd 4th 6th 6th 
Line D' . . D' . . n· . Total Division. lVlSlOn. lVJbiOD. lVJsion. Division. · 

---------- -------------1--------
BriokA ... ... 
Soorkhoe ... ... 
Lime ... ... 
N :\lng-arh stone::: 
B onlders 

... ... ... 
R ora ... . .. ... 
Co norete metal ... 
w ood ... ... 
B lock kunkur ... 
p ntnrheri kunkur ... 
c bar coal ... ... 
s pawls ... ... ... 
u pia ... . .. ... 
K Url\ ... ... ... 

No. 
0.ft 

" 
" 
" 
" 
II 

" 
II 

" M:ds. 
c. ft. 

II 

II 

!{76,779 411461426 3,0001000 s 234 000 4 538 081 
3R7,11fi3 ) 9.247

1 

,,. 
1 

.. : 
1 1 

66,161 .9,071 ... 1,118 .. . 
976.967 ... ... ... .. . 
1140.978 ... ... ••• • .. 
4621228 26,988 371643 158,300 ... 
2751443 99,104: ... ... • .. 
319,50312,7021650 59,367 72,100 ... 
20S,Ot-:3 ... 461000 461700 1114.78 

31000 ... ... ... 
224 11500 31200 2,250 

1091600 ... .. . 
266,427 

ob1729 

151295,286 
406,610 
m.~w 
976,!161 
940,!\78 
685.069 
374.641 

31153,(,~ 
307.~61 

3,000 
7,17( 

109~00 
~65,4~7 
b81729 

Statement sllou:inq t7. · . • le quanWy of wo1·k i{one on certain Sub-ltead' rf 
E.~tzmates in the seve,•al Divisions of SirMnd Canal Circle duri119 the 
war 1877-78. 

Mnin 
Line 3rd 4th 5th 6th 

Division. Division. Division. Division. Division. 

-----------
n!' mnsnnry f>to 

lhi 
11ry 
C'nr 
('hn 
Otl 

Cubic feet.\ Cubicfeet, Cubic feet. Cubic feet. Cubicft>et. 
... 457,492 1 ],952 

~k " ... 80,83!l 
... ... • ... 

II 8115.462 
362,7i!l ... 1501733 218,041 

u•rPte 
... JO.R29 9,168 ···' ... 71.448 132,308 

... ... 
nne! Pnrtb.'Wm-k •22,81\9,(1;] ... l 4fi.r,H 42.316 

•er ~arlb·work ... ~ 4,16012-20 
27,1'>37,~89 3713771066 41,278,0:10 n8176ii,Ml 

5,499,829 ... ~M1HI 411511,041 - -• 

Tot.&!. 

-
Cubicfe1· t. 

469.44 ' 6 752,83 
!l5c·143 9 

~ 
9 
I 

2!12.61 
11!6./'H,fh 
14.~6615\1 

-
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Sms1No CANAL, 

152. The excavation of the Ghaggar Branch has been Enrtb-work. 

practically completed during the year. The first length of 
16 miles was about two-thirds finished at the beginning of 
the year, while the last 38 miles were just being commenced. 

On the Choa Branch up to 21st mile about 28 lakhs 
cubic feet of earth-work have been executed. Little remains 
but bunds at site of locks, &c. 

Excavation of Pati~Ha Navigation Channel is complete, 
with exception of road crossings, &c. 

On the Patiala Escape Channel about 13 lakhs cubic feet 
were executed. 

153. The state of masonry works at end of year wa:; l\lnsonry works. 

as follows :-

GHAGGAR BRANCII. 

Regulator at Head.-Completed practically. 

Fall at 4th mile, 3000 feet.-Completed, December 1877. 

Do. 11th mile.-Completed during year. 

Do. 23rd mile.- Ditto ditto. 

Do. 27th mile.-Complete, except parapets. 

Do. 34th mile.-Completed during year. 

Do. 49th mile, 3000 feet.-Commenced m October; 
will be finished in May 1878. 

Bridge at 16th mile.-Completed. 

Do. 19th mile.-Commenced and completed during 
year. 

Rridge at 30th mile.-Commenced 
pleted during year. 

Bridge at 38tlt mile.-Comme~ced 
year. 

• 
March 1877 ; com-

and finished during 

Bridge at 44th mile.-Commenced March 1877, and com­
pleted during year. 

CHOA BRANCH. 

Regulator at Head.-Completed during year. 

Fall in 4th mile.-Commenced and completed during year. 

Do. 9th mile.-Nearly compl~ted. 

Do. 16th mile.;-Commenced and completed during year. 
The construction of the locks on this Branch is in abeyance. 

B~idge in 4th mile.-Completed during year. 

Masonry works. 
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Buildings. 

Stnlo contribution 
works. 

D istributo.rics. 
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154. A second class chauki was built during the year 

at the 53rd mile, Ghaggar Branch. 

155. Metalled road, 17 miles in length, between Patiala 
and Nabha, has been completed, and was given over to traffic 
in December 1877. · 

Two culverts were constructed on escape channel, and 
a 2-feet fall at the end commenced and finished during the 
year. 

156. A system of distributaries for the Ghaggar and 
Choa Branches was laid down on the contour sheets, and 
trial lines and cross-sections have been levelled over for an 
aggregate length of 692 miles. 

R. HOME, MAJOR, R. E., 

Offg. Chief Engineer Irrigation Works, PunjalJ .. 
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PUNJAB PROVINCE. 

PART I. 

APPROPRIATION AccOUNT OP' IRRIGATION WORKS P'OR THE YE.U\ 1877-78. 

Extraordinary and Ordinary. 

Works 
Establishment 
Plant 
Suspense Balances 

SERVICE HEADS. 

CAPITAL. 

EXTRAORDINARY. 

Less-Receipts on Capital Account 

Less-Expenditure in England .•. 

Total 

Net Outlay 

Net Expenditure in India 

Works 
Establishment 
Plant 
Profit and Loss 
Suspense nala.nces 

ORDINARY. 

Less-Receipts on Capital Account 

Less-Expenditure in England 
Reduction in Grant •.• 

Total 

Net Outlay 

Net Expenditure in India 

ToTAL CAPITAL (IMPERIAL) 

ORDINARY AGRICULTURAL w ORKB. 

Works 
Establishment 

. 

Total 

Additional Grant 

Net Outlay 

Carried over 

Grant as 
per 

Budget 
Orders. 

R& 

17,88,381 
5,92,358 
1,13,261 
2,62,000 

27,56,000 

6,000 

27,50,000 

27,50,000 

1,34,932 
56,133 

2,000 

Final Grani' 
at cnu of 

year. 

B& 

19,75,081 
5,30,478 
1,49,32.5 
1,01,116 

27,56,000 

6,000 

Outlay. 

R& 

18,17,4 "'1 
4,GI ,730 
1,47,-1lli 

- 77.C91 

23,49,39\i 

8,8-14 
--- ----

27,50,000 23,40,552 . 
-------
27,50,000 23,40,552 
---

27,!>58 2 t,::!:lll 
750 3,:.!~8 

33 

- 3,955 
1----------

1,93,065 28,708 23,562 

18,538 
--------

1,93,065 28,708 5,0:H 

552 
1,64,357 ---------

28,708 28,708 4,472 
------ --·---
27 78 708 27,78,708 23,45,02·! 

' ' 

41,330 
11,003 

4.0,000 
10,000 , _______ ---
50,000 52,333 

52,333 --------
52,333 52,333 50,000 

28,31,041 28,31,041 23,95,024 
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PART I.-concluded. 

Arrnorr.ruroN AccouNT OF JnruGATION WonKs ron TnE YEAR 18ii-7S. 

=---
Grant as Final Grant 

SERVICE liEADS. 
per at end of OnUny. 

Bud got 
Orders. 

yenr. 

ns- Rs Rs 

Brought forward ... 28,31,041 28,31,0-H 23!!!5,02l --------
REVENUE. 

T<::dC'nsions nntl Improvements . .. . .. ... ... 51,850 71,072 52,32G 
!loiut• nnnco nud Hcpairs ... ... . .. ... 4,72,300 6,23,770 5,Ml,274 
E tahlishuwnt ... ... . .. ... . .. ... 7,53,785 7,03,963 7,34,0-H 
'l'ouls nnd l'lllnL ... ... . .. ... . .. ... 24,000 15,154 15,2 2 
l'rofit and Lo~s ... ... .. . . .. ... . .. . .. ... .. . 

------------
Total ... 13,01,935 14,13,959 13,GO,!J23 

J,c.ss-Expendit uro in England ... . .. ... . .. 3,000 3,000 ... 
-------
12,98,935 14,10,959 13,60,923 

Additional Grant ... ... ... ... ... . .. 1,12,024 ... . .. 
---------

Net Expenditure in India ... 14,10,959 14,10,959 13,GO,fl23 
-

1'0TAI: U1rrrAI., REVENUE AND AonrcuLTURAL (IllrERIAL) 42,42,000 42,42,000 37,55,94 7 
----- - - -

CONTRIBUTIONS. 

CAPITAL. 

'Work!! ... ... . .. ... ... ·- . .. 7,56,677 7,69,677 t.,iO/JGS 
Est:thiUuncnt ... . .. . .. ... . .. ... 2,22,002 2,22,002 1 ,iO,ti I !I 
l'lnnl ... ... . .. ... . .. . .. ... 44,500 41,500 55,669 
:5u. pcn-.o H:danccs ... . .. ... ... . .. 53,000 40,000 - 11,,666 . -----------
Lcss-Hcccipts on Capital Account 

Total ... 10,76,179 \ 10,7G.l79 8,82,1 7 ... . .. . .. 3,000 3,000 5,:!19 
-------------

Additional Grant 
Net O..tlay ... 10,73,170 10,73,179 8,7G,!JG . .. ... ... .. . ... . .. . .. . .. 

-------
Net Expenditure in India ... 10,73,17U 10,73, 17!) ,iG,9G 

------------
REVENUE. 

" •orks ... ... 59,260 9,75 
l!Iaint<'nancc and Repairs ::: 

... ... . .. . .. . .. 
E~tnblislnncnt ... • .• 

... ... . .. ... .. . 1~,97!) 3,97G ... . .. . .. . .. . .. . .. . .. 
--- -

Additional Grant 
To btl ... . .. 72:~39 13,iS! ... . .. ... . .. 72,239 . .. . .. . .. ... 

Net Expenditure in India 
------ - - --... 72,239 72,239 13,731 

TOTAL CONTRIBUTIONS 
- ------... 11,45,418 11,45,•1 18 ,90,702 . ------- -

GRAND TOTAL ... 53,87,418 53,87,418 46,4G,G49 

A. DAvmso:s, Colonel, R. E., 

&aminer fublic :Work.t Account1, Punjab. 
;f 



PUK.JAD PHOYINCE. 

PAH.T II. 
APPROPIUATION AccoUNT 01~ IRRIGATioN \VORKS FOR TUE YEAR 1877~78. 

New 
Works. 

Dist1·ibution of Extt·aordinary and Ordi1W1'!J Outlay. 

Main· 
tenancc. 

Estahlish­
mcut. 

I 
Plaut. Loss. 

Suspense 
Balances. 

Total. 

Less 
I Receipts 
on Capital 
Account. 

~ ~ 

Net Less G1·ant as Final 
Expendi- Expcndi- Net per Ornnt nt 

ture of ture in Outlay Budge t Cn<l of in India. 

ToolR and 

1

. Profit and 

---·-----------------·---'--'---·---------~-----1-----
the year. England. Orders. year. -----·------ -·----·---

.. 
"'estero Jumna Canal 
B.lri Do:\b Canal 
l:lirhiutl Caunl 
Swat River Canal 
Reseno 

IllPErtlAL. 

CAPITAL. 

E:~;traordiuary. 

TOTAL A. 

W estern Jumna. Canal 
Bb.ri Dmib Cnnal . 

Ordinary. 

Lower Sntlcj and Chenab Inundation Onnnls 
Upper Sutlcj Inundation Canals ... 
Indus Inundation Cannls ... . .. 
Special Survey Ucrajat Canals ... 

llitto Lower llari Doab Canal 
Muznffargarh Embankment 
Sbabpur 01\nals 
Reduction in Grant ... 
Madhopur Workshops 

TOTAL B. 

TOTAL C4PITAr., A. an•l B. 

Ordinary ~tgricultur<Il. 
:M117.nfTnrgnrh Embankment 
Alhlilionnl Grant 

'I•JTAL C. 

<.'ILlTicd 01'Cf 

.R& 

8,3!,286 
].20,727 
764 •126 
'gs:o12 

.fl&. I\& 

1,42.741 
:J().8.';!) 

2,:1S,uN 
4:1,-lo2 

~ 

20,008 
-34.9 

1,l:!,HU3 
10,·154 

&- .It& 

-1,32,566 
- 13,330 

39,37ti 
29,289 

.Jl&. 

8,64,472 
1,43,007 

11,54,780 
J ,Bu,237 

fur 

604 
668 

7,507 
ti:> 

It&-

8.63,868 
l,H,2119 

11,47,273 
1,86,172 

-It& -&-

8,63,868 
1,43,23!) 

11,47,273 
1,86,172 

It&-

7,49,000 
2,47,!1H 

H,l5,000 
3,04,846 

33,240 

lla-

9,87.202 
2,47,914 

12,77,80·1 
2,37,080 

18,17,481 r ... =
1 

4,GI,7:10 
1 

1,47.41~' ... = j- 77,231 ,23,49,396 [_ ~.BH 
1

2:1,40,652,=... ,23,40,552,27,ii0,000 r27,GO,OOO 

z,o.-.s - 1 ... - 181 10,102 ... I 10,1021 ... 10.102 
... ... ... - 4,154 -•,154 .. . - 4,154 . .. -4,154 ... ... ... 44.() 440 ... HO .. . 440 

4S7 ... ... - 1,983 4fil ... 454 .. . 464 
... ... ... 1,!123 1,0:!3 ... 1,923 .. . 1,923 
... ... ... ... .. . ii - 5 .. . - 5 

8,226 

1.050 

26,482 I ... 
1,250 .. ... 
8.:?50 . ... 
3,700 3,2;;.:; 

oo,uoo It,:i,;j 
... . .. 

... 34 . .. . .. 3! 81 - 47 ... - 47 . .. ... 

... ... ... ... ... . .. ... .. . .. . 
703 ... ... . .. H ,itiS ... 14,763 ... H,i63 

... ·- :::_,~ __ :~ ~-1. 18:!:;2 -18;452 
. .. ... 552 ,-19,004 

--;:2:16 --.. -. -1 3,2H 3.1 ... I - 3,955 23,iiG21 18,."•18 :;,024 652 I 4,H'2 

1~im --.-.. - -:;:;H,9•s 1,4;:a;;;- -.-.. --l-st,186 2S:72.9i'" ----;:852 ~s,c.7tl --.. .:;2 ~3,46,(•!!4 •-

-,o,ooo --... -~-Jo,~ -.-.. - --... -,--... - r.o,()()(l L""" c.o,ooo -~- ~.ooo t--.-.. -~-
1 

ii!,s33 
... ... ... ... ... ... ... ... ... li2,933 ... 

... ,40,ooo -.-.. -~IO,ooo ,-.-.. - -.-.. - ,_ ... - w,ooo :::_ __ &o,ooo -~ _c.o,OGO c;2,333 __ c.2,nsa 

• .. 11Mt,ili ... 4,7·1,o7" j 1,-ti,U, ••• l-81,166 !1,~,g:,.s 1 27,SS!? !3,9:i,ZiiG 61i!! !?3,!lj,02J :s.aJ,on rs,a1,011 

H ,OGO 
63,333 . .. ... H,OGO 

- 1,64,357 . .. ... . .. 
------

!!S,iOS !!8,i0.5 

2i,78,i08 1 :;,;~ 

----------------------- ------

r-""1 

..... . ...... ,...... 
L-i •. 



PART lT.-conclucl~tl. 

Arrnornr.\TIO~ Accousr oF lnRIGATIO~ WoRK5 FOn TnE Yt::AR 18ii-7S. 
Distribution of Ezi'raordinar!J and Ordinmy Olltlay. 

New 
Workli. 

Main­
tenance. 

I Le'ls Set I J.css N t Oraut •• r Final 
Establiah-~ Toola and Profit and Snspen~c T t 1 Receipts Expcndi· E:spcudi-. Ou~ay 110.:.r I' Grant at 

ment. Plant. L oss. Balances. 0 11 
• on Cnpit!ll turc of j turc in in India. Radj!et end of 

_ ___JL_I-----1--· ---1 Account. the year. 1 Eng Ia~ OI'Uers. ___:_~ 

& I .a. I . ~ & l li.. .. I It& I h ·' It& I ~ I ~ 
·• . Brought forward 

R.EVJIINUB • . ~ . 
Western Jumna Can.U ... ... • •• ... .. . 
Delhi and Gurgioa Ir,fgatiou Works ... 
Bari Dot\b Canal . . ... .. • ... ... 
Lower Sntlej and Chenab Inundation Canals 
Upper Sutlej Inuudntion Canals ... ... 
Indus Inundation CaMls ... ... • .. 
Shahpnr Canals .. • .. . ... . .. 
Madhopur Workshops ... ... . .. 

... .. . 

... . .. ... ... ... ... ... .. . ~ ... ... 
... . .. 

Reserve ... ... ... ... . .. 
Addition!U Grant ... .. ~ ... ..~ 
Less E;tpondlture in England . ... : .. 

... ... ... ... ... 
TOTAL D. 

·.Je 
TOTAL IKPBBIAL, A. B. c. AND D. 

CONTil.InUTIONS. 

CAPITAL, 

Sirhind Canal 
~ 

nb•NOE; 
Lower Sutlej and Chenab Iniwdation Canal a ... 
Additional Orant ... , ... ... . .. 

Total 

TOTAL CONTRIBUTIONS 

..... • 'onAND TOTAL 
"":"- i j _,_ ~ ~- -."' __ .. 

~...,.,...-~-
.,... ~~ i'J •" ~ .. ,~~- ~ 

.a. 
18,81,717 

& 
4,74,9i8

1 
1,47,4491 ... -81,186 24,22,958 27,382] 23,95,5iG 5fi2 23,95,024 2S,Sl,OH 28,31,011 

.... -- 8,983,-:4,626 ----;:-3,863 -~.2631--.-.. -. - ---... --~,725 --.-.. -- :J 4,18,7:-~--... -- --:8,725 ~5,690 ~9,999 
... ... 1,041 3,859 ... I ... ... . 4 903 ... 4,908 ... 4,903 20,0CU 930 
... 14,925[ 2,48,465 2,58,062 2,54~ ... ... 5,23:(187 .. . 5,23,987 ... ~ 5,23,987 3,90,<;9() 5 ,4~,778 
... 2,810 8,199 54,673 6r.a ... ... 86,347 ... 66,3-17 ... 66,3-H 63,05S 6o,608 
.•. 307 28,661 S5,5ti7 9721 ... ... • 65,507 ... 615,507 ... 65,507 1,23,271 .79,621 
... 30,301 1,22,891 98,f75 1,698

1 
... ... 2,59,365 ... 2,53,365 ... • 2,5:l,:JG5 2,43,3Hl 2,52,721 

... ... 5,040 960 I ... . .. ,. 6,001 ... 6,001 ... 6,()()1 11,(iH 7,514 

... ... 358 18,592 8,138 ... ... 22,088 ... ... 22,088 ... 22,0i8 85,541 20,\85 

... ... ... ... ... ... ... ... ... • ... ... ... 18,750 1,603 

... ... ... ... ... ... ... ... ... ••• l:ll ... ... 1,12.02~ ... 

... ... ... .. . ... ... ... ... ... ... ... . ... - 3,000 - 3,000 

. .. I- li2,326~-5;59,m -7,34,0lll-i5,282 --... - .- -:-f13,co,!J23 --.. -. -,~~,60,923 -.-•• --lS,60,923 14,10,959

1

N,10,959 

... : . 19,,34,0431 . 5,69,27~ 12,09,019 1,62,731i="· - -81,1861 87,83,8!11- 27,3821 87,66,4.!19 - 652 37,55,947 ~2,42,000 .2,42,000 

":1 6,70,665 ..... ,. 1,70,619 65,669 ... 1-14,668 8,82,1871 ·~1911 8.,76,9881 ... I 8,76,9681 10,73,1791 10,73,179 

•. : 9,71iS S,9i6 ... ... • •... ... . 13,j.,•\ ... "' 13,73! ... 13,731 ... 72,239 
.. • . .. . .. . .. . ... . .. ... ... \ .. . .. . .. . "' ... 72,259 ... 

... ' . 9,768 1- 8,976 - ... __ ... -!~-· -__ ._ .. __ -~ -~-13,73~ -:= ~ 13,734 _ .72,:.!5(1 72,239 

... 1 s,so,3231 3,!l7u 1,70,619 5o,669i ... - 14,666 8,95,921 , li,219 8,90,702 .. . · s,9o,70:! 11,4il,t18 11,45,418 
I ---- ------------------ ... ---

'"l-zii,H,366l---s:63,260 13,79,G38 2,18,{001 ... -95,852 • 46,79,802 32,601 46,47,:!01 · 652 4G,4G,G49 53,87,418,-ii:J,87,418 

A. DAVIDSON, Colonel, R. E., 

E.taminc1• Public JVm·ks Account~·, Punjab. 

,_..., 
..... 
~ 
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