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COMPLE_TION‘ REPORT OF THE DUN CANALS.

Deamptwn qf the Delara Din and Brugf sttor_y of the Ongm of the Canals.”

. Description of the valley. . . The Valley or Dun of Dehra lies between the outer ranges of the Himalaya
~ ¢ mountains on the North and the Siwalik hills on the South. The Ganges. river. >
forms its eastern and the Jumna its western. boundary. The total length of ‘the
valley from East to West is about 48 miles, while its breadth varies from 10 to.15 ;
«  miles. “It is well-wooded, undulating, and intersected " with streams, some of
; _which have a perennial flow throughout the whole of their course. The ridges
T8 _ between are, except in ‘places where shingle crops up, covered with a rich mould,
e nounshmg a luxuriant vegetation.”* : .

& : g M]dway between the Ganges and Jumna. rivers the valley is dxvx;led into two
portlons——the Eastern and the Western Diin—by a ridge or watershed extending
_ from the Siwaliks to the Himalayas. On this elevated land stands Dehra, the only . * -
e b Jarge town in the valley. A comparative absence of forest and swamp characterizes
. - the Western Diin. In the Eastern Din on the other hand there are numerous for-
_ ests which eontain large tracts of swampy land. Much of the valley on both sides’
is absolutely barren, owing to the existence of swamps and of-wide shingle beds over
which the mountain_torrents floyr. The cultivated area is therefore comparatively”
small ; at the last Settlement of this portion of the Dehra Din District, made in
¥ oE 3 1886. out of a total area of 254,000 acres, only 71,000 were returned as cultivated

His drainage system. 2. The Western Dun is dfained by the Asan, a tnbutary of the Jumna ; and *
*  the Eastern by the Suswa and Song—the former joining the latter about six miles -
~above its junction with the Ganges. These main streams ﬂowmg westward and,

. - eastward respectively, receive the whole of the drainage from the mountains on ;
both sides. The drainage is brought down by numerous torrents and streams,
which carry a much larger volume of water during their descent from the hills

* than while ﬂowmg over the comparatively level plains of the valley, where a large -« -
portion of the water finds its way below the surface through the boulders and :

e shmgle comprising the nver s bed. . . :
e 3. During the 20 years ending with 1897-98 the miean ramfall for each :
= month and season—measured " at Ambari, Dﬁhra and Bhngur—has been as fol-
lows :—
o 2 Eo kT KRR s Inches. ¥ , i Rabiy .. " Inchés.

S A - $.. 031  October, ... o e

g e Ny, w. 151 - November, ... oo «0-88 T

G g, * 1l.. 993  December, .. S

et By, w0 ) e, 2890 Jemmary, o f BN

Ble - August, Sl w. 2977 . February, ... - P i

U e ‘September, .. = .. 1063 March we Ve

R b < Total Kharif, i SR Total Rabl, S e
ey : " Mean annual rainfall = 88:54 inches. et % ;
S Dunng the 20 years the annual rainfall has varied between a minimum cf -5?
inchos (in 1891-92), apd a maximum of 124} inchés (in 1894-95). .Bum
year of drought, 1877-78, at the statxon.of Dehra the total rainfall am
33{ inches; this, it is beliéved, is the minimum Feoorded at this stahon.
4 Glese under the lnl@ ﬁbe subsml watef lies naa;io thd' urfa

ra Din, mwbicﬁmathemo”‘ :
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Alignment and deseription of
channel.

~ work was an experimefxtal one, and clneﬂy owing to the porous natt

()

as they wero when deseribed by Cautley 50 years ago. The head was well placed ;
it has suffered but little damage, and up to the present time the only works found
necessary for its protection consist of two masonry spurs constructed in 1882-83,
to divert the stream which had taken a set towards the canal head. Until 1858 .
the dam was built entirely of loose boulders. It is now built of horizontal poles
laid from one mass of rock to another ; to these are attached vertical stakes, and
up-stream of and against these is laid the boulder dam, which has to be renewed
after every heavy flood.

8. TFor the first mile of its course the canal runs along the steep slope or
scarp of the left bank of the river. Near and under the village of Pirohitwala the
precipices are quite perpendicular. For some portions of its length the channel is
carried in a masonry flume supported on revetments built against the side of the
hill ; in others the channel has been blasted out of the face of the rock itself. The
canal in this reach_is liable to injury from landslips during heavy rain. A ridge
at Pirohitwala is pierced by a tunnel. The channel then crosses a ravine and ridge
at Dhakra—the first by an aqueduct and the second by a masonry-lined tunnel.
Just beyond the Dhakra tunnel there are flour mills, and originally the masonry
channel terminated at this point. Cautley, however, recommended that the chan-
nel should be provided with a masonry lining throughout when the value of the
water came to be properly appreciated. At mile 1% the channel bifurcates, the
Kaulagir Branch going to the right, and the Kauli Branch to the left. In this, as
on the other canals of the Din, the great slope of the country necessitated the
provision of a large number of masonry falls.

0 and 1880.

The completion of the masonry lining was carried out between 187

The total length of channel is now 12} miles made up as follows :—

Name of Channel. Masonry-lined. Unlined. Total.
M. F. M. F. M. F.
Main channel including Kaulagir, 5 4 0o 3 57
Kauli Branch, ... dos &1 0o 3 5 4
Gurkha minor, ... 5 0 3 0 3
No. 9 outlet minor, i 0 4 0 4
Total, das 110 ¥y 12 2

of the works the, channels of these canals are now all classed
lly the main channels from the head to the first bifur-
Branches.’

In the accounts
as ¢ Distributaries’ ; but loca
cation are called ¢ Canals’ ; and the distributary channels *

9. There are six flour mills on this canal. Those at Dhakra, Bhur, Kaulagir,
and Kanli have each two pairs of stones ; those at Ramgharwala and Niranjanpur
one pair each.

10. The original estimate for the canal amounted to Rs. 13,953 ; the amount
expended up to date of opening the canal amounted to Rs. 15,926, Since that

 date, however, there has been a large additional outlay incurred chiefly on lining
the channel with masonry, and on constructing the Dhakra reservoir ; and on the
31st March, 1894, when the Construction Estimate was closed, the total expendi-
ture on works amounted to Rs. 98,204, o _ B
11. The Dhakra reservoir was constructed with a view to storing

~ which ran to waste in the rains, and at night time in the irrigating

" in the Dun ravines it proved fo be a failur No
al :
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~ Head-works. b of " 16. The canal takes its sapply from the Rispana, a river which, like the Tons,
s ~ has its source in the hills near Mussoorie. ‘The head was originally constructed at
a point about two miles south of the town of Rajpur, and about a mile below the
point at which the stream issues from the hills. In the intervening reach there
was considerable loss of water by percolation, and in the early sixties the masonry
channel was extended along the river bed to a point 3,750 feet above the head of r e
the canal ; again in 1872-73 the masonry channel was carried to a point 842 feet
still higher up.
.ehaL::glt.h and deseription of 17. The necessity of maintaining the supply of drinking water for the town
of Dehra during the construction of the new canal led to some inconvenience, and
to the adoption of an alignment generally speaking quite distinet from that of the
old water-course. Colonel Cautley in his Notes thus describes the old and new
channels :— '

q

«The old line crept along the side of a bank on nearly its whole course to the high
E land, the bank acting on one side in retaining the water; it was decided that the new
work should be earried in straight lines across the valley quite independent of the old Kul. , 7
The new channel is raised in many places to a considerable elevation above the country ;
“petween Kishanpur and Jakhan a tunnel of 100 feet in length has been carried through a s
ridge; the canal has been pierced at 18 different points to admit of free under-drainage ;
at a point near Kishanpur the channel is supported on 37 arches, near Mukandwala by 17,
and at other places by arches varying in number from I+ to 11. Boulders from the bed of
the Rispana river and from the neighbourhood of the work have been extensively used in
its construction, especially in the flooring and solid portions of the foundations ; the para-
pets or retaining walls are-built entirely of brick. The main channel, 4 feet in width and
18 inches in depth, continues from the head to a gateway near the head of Captain
Kirke’s estate at Debra; hence it is divided into two branches, one of masonry with a
channel 2 feet wide and 18 inches deep, which is carried to the Mahant’s tank in the
town, and the other an excavated channel for the irrigation of lands at Dharampur. At
his atten- b the point where these branches separate a reservuir is established for the purpose of regu-
lating the supply to each branch. The raised reservoir near the lines of the Sirmur Batta-
lion has been enlarged and improved * * ' ® %  and other masonry reservoirs
have been built in the town for the convenience of the people.”

ter-course for
the “ Dehra
arks that “it ; :
hﬁ@inent of gl In the early eighties the Dharampur Branch was provided with a masonry
) lining.
The total length of channel is 13 miles 6 furlongs made up as follows : —

Name of Chanuel. - | Masonry-lined. Unlined. Total.
M. F. M, F. M. F.
Main Canal, ... 5. 3 0 4 b7
Dehra Branch, ... s e i | o 2.0
Dharampur Branch, o 3 17 2 0 87
Total, oo 11 2 2 4 13 6

18. Mills containing in all 17 pairs of stones were constructed at the follow-

ing sites :—Amwala (3), Bajriwala (4), Simalwala (1), Nagal (2), Jhakan (2),
Mukandwala (2), Bhandariwala (2), and Dharampur (1). - :
The Simalwala mill was damaged in 1890, and another mill, called the Aque- :

ductwala, was built in the following year, a few furlongs higher up the oanai. S

19. The original estimate for the work amounted to Rs. 41,208. The amount,

-~ expended on construction u;f to date of opening the canal was Rs. 42,984, :

of the further expenditnrd;_;incurred up to 1862-63 are not known ; at the end

that year the Capital expenditure on ¢ Works * amounted to Rs. 65,475. Up date



. - . A )
; B ~*  abeyance. The only return which Government now receives for water supplied
' to the town of Dehra isa sum of Rs. 50 paid’ annually, under an arrangement
which came into force in 1887, as the price of the water used in flushing the drains

of the town. The etent to which the town has benefited by the canal: may be
judged from the following extract from the Revenue Report of 1859-60 1= - -
3 : ¢t The substitution of a masonry channel for the old " earthen one with its few inches
of water has taken away from Dchra its character of unhealthiness, and the native city is
now rising into importance from the ¢constant accessionto its inhabitants, There is one

i o g striking instance of a disease being totally eradicated : formerly every second man in the
mare ik . : yiid : place had attached to his leg or arm a little piece of stick round which he was lnbori'ous}y -

particalar cases were brought - * coiling the thread-like body of the guinea Worm, to draw it forth from under his skin.
The diseasé ceased as soon as the maSonry' channel was made.” - : : s

ng taken, but in the interests
any further encroachments

The Kata Pathar Canal.

ents have already })een' made it e : i
R e ‘ History of the project. 24, During the cold weather of 1840-41, Captain Cautley prepared a project
s and commands "'ﬂmse villages a cnlv- : 5 LEg il ‘for irrigating the extreme western portion of the Diin by means of a canal fed from
¢ ’f i : cﬂh"’“‘ia 2,959 acres were e £ the river Jumna. The construction of the work was warmly recommended by the
% i&l%ﬁ .;1?“ wﬂ'* good, and the value Péne ’ Civil authorities as the only means of.developing a thinly populated but rich tract
ity oi'tﬁe_'tmdb. the town and station 5 of country. in which there was then no water available, net only for irrigation, but

even for drinking and domestic purposes, beyond that supplied by a single well in
the village ofPirthipur, but the project met with some opposition from the Canal:
Department, on the grounds that the diversion of a volume of about 80 cusecs from
e phé river would cause a serious diminution in the supply available for the Eastern
kg s 2nd Western Jumna Canals. The project-remained in abeyance for some 8 or 10"
' * years, ‘after which the construction of the work was decided upon, and the canal

was opened in May, 1854.

st hc:wever,be accepted with some caution ;
irrigation purposes the canals are still kept
for working numerous mills ; it is difficult, + B , : ,
s of the volumes used for irrigation only. It ' it BY. - % Hedwik, 7 25, -Captain Cautley fixed the position of the head of the canal immediately

s N bl s S s A IO e Sl

ater 3 hmng Wlﬂl mago.nfy fhﬁ two miles of : : below the village of Kata Pathar, which he described as the highest point to which.
3ranch, where there is a tract of 500 acres A8 .+ the mountains would allow him to go. This decisiod has since heen eriticized. The

head-works it has been said might have been carried still further up the gorge ;
the extra head so gained would have enabled thé required snpply to be.carried
by a smaller channel, and would have given water to large tracts of land which are
not commanded by the present canal ; in this way also the channel could have

ce if water were available. :
ending 1897-98, the annual direct
distributed as follows :—

i

G 81:]8(; W 5 . been carried round the heads of deep ravines which are now crossed by means of

el 4 5oz .heayy' embankments and high®aqueducts. Duririg the rains of 1894 the river set
T 1,121 : towards its left bank and washed away 300 feet pf the masonry channel of the
R i % 000 ¥ : canal. Pending the construction of a temporary trough of corrugated iron sheets
b ' g the canal supply was ebtained from the Naru nadi ; but this supply, which fell to

X b | m————

15 cusecs at the beginning of October, was insufficient. The trough, however,
was ready for the rabi season, and by means of it the supply to the camal was
: _maintained while other and more permanent arrangements were being considered,
$ 25! * ° and the necessary works constructed. Owing to the scouring out during.recent
¢ ' B e i f2 ' years of the bed of the river opposite the canal head, it was found necessary to
: RE o : “extend the canal upwards so as to secure command of the supply. The channel of
the extension, to the site of a large rogi('at a point 500 above the existing head, was

. Jined with masonry ; for a distance of 900 feet above the large rock the canal is

Al S :

canal works. - ; -
st successful of the Diin Canals chiefly owing to the
i In fwﬁtéi‘-r_ates and mill rents alone
ngs in an annual direct income of about Rs. 1,300

ted to Rs. 23,920—more than 33 per

thegg provmces, and, so far as is - Gaan L6 carried in an earthen channel.” The extension channel is protected from the river °
e e g "~ by a boulder bank 10 feet wide at top. ‘The supply to the canal is taken in‘through
fa‘ot ﬁ‘laf no ch“arge }s made for the } £ ': B i : a cnlyért built near the npper enq of the proteci_;ing bank. ; ; it S
~ The question of levying some "+ .Thedew masonryc nnel is liable to bé.covered entirely in a hig flood
, under the orders of the B OO . to prevent any excessive supply passing down the old canal, a’ reg ' :
ay Rs. 200 per mensem ~and scouring sluicg have been provided in the revetment wall just
it o ABESC L ~ head. Owing to the possi@‘ity'o,f a breach in the protecting bank, ar

thatthe carthen channel carries a much larger discharge than
canaﬁ an escape- has rovided aboyotko bead
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rigated.
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i ;f:}Hiawry of its construction.
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by the opening of cracks in the aqueduct walls or masonry flooring—were of
frequent occurrence, the cultivators for some time lost confidence in the canal.
In the early seventies matters were put right by the expenditure of nearly Rs.
15,000, charged-to reyenue, and {he canal is now capable of carrying about 66
cusecs.

31. The canal irrigates in 43 villages and in these villages commands 8,374
culturable acres, of which 5,597 were shown as cultivated, and 3,816 as canal-
irrigated, at the last Settlement (1886). The average area irrigated annually is
4,635 acres. In 1897-98 the canal irrigated 2,951 acres in kharif, with an average
discharge of 48 cusecs, and 4,566 acres in rabi, with an average discharge of 51
cusecs.

32. Taking the average for the five years ending 1897-98 the annual direct
receipts from the canal now amount to Rs. 13,810, distributed as follows :—
: Rs.
QOccupier’s rate, RLIE S 3 1 )
Owner's ,, 882
"Mill rents, e 1,414
Miscellaneous, H 399

R

Total, o HEee

In 1897-98 the gross direct receipts amounted to Rs. 19,710—only 9 per cent.
of the cost of works, Considering the direct returns only it will be seen that the
canal compares very unfavourably with the Rajpur and Bijapur Canals. Indirect-
ly, however, the canal has been of great benmefit in leading to a considerable
extension of cultivation in the Western Din.

The Kalanga Canal. '

33. There is very little on record relating to the first construction of this

canal. In his Notes written in 1845, Captain Cautley suggested that the head of

the Song river should be carefully examined with a view to taking out a canal for
the improvement of a portion of the Eastern Diin ; he states that a cut had been
made by Mr. Vansittart (at that time Superintendent of the Din) from a point on
the Song eastward of the Kalanga ridge from which water was supplied to the
villages of Raipur, Mianwala and Harawala, &. It was to take up the irrigation
performed by this channel, and to open up to cultivation a tract of country which
was then chiefly sél forest, that the Kalanga Canal was constructed. Work was
commenced in 1855, and the canal was opened in the rabi of 1859-60.  The open-
ing of the canal was much delayed by the settlement of the heavy embankments,
in parts 30 feet high.

34. As originally constructed the head of the canal was at a point on the
Song river near the village of Raipur down-stream of the Kalanga hill. The head
was not taken higher up as the eastern face of the Kalanga hill was considered
unsafe for a masonry channel, both in itself and as being exposed to the full sweep
of the Song river. The site chosen was not a good one : by commencing so low
down the canal lost command of a large tract of country, and its right branch had
4o be carried over a series of ravines by long embankments and lofty aqueducts ;
but above all a large portion of the supply was lost in the boulder bed of the river
above the site of the canal head. To remedy this latter evil, in 1861 a small mason-
ry channel, about 1 mile and 5 farlongs in length, was carried from the head to a
point on the Song river, a short distance below the confluence of the Sansadhara.
"The head of this channel is now known as the Chanduwala or ‘Rains’ head.
‘The channel was designed to carry only about 20 cusecs—the minimum hot
‘weather supply—which wouiél__ otherwise have lost itself in the bed of the river. It

served its purpose for some years, but it was soon noticed that the bed of the river

became dry at a higher p ch successive year, and further measures for assur- -

_ing a supply to the canal became necessary. In 1869-70 the masonry channel
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Cost of works.

Discharging
ply available,

capacity and sup-

Average direct receipts,

S

% )

On the date of closmg the Construction Estimate, the greater portion of the
main channel and a small portion of the Badripur Branch had been lined with
masonry ; an estimate for lining the Mianwala Branch was current, and another
estimate for completing the lining of the main channel and extending that of the
Badripur Branch has since been sanctioned.

38. There are only two mills on this canal—one at Raipur with two pairs of
stones, made when the canal was constructed, and another at Sansadhara, with one
pair of stones, built in 1888-89.

39. The amount of the original estimate of the cost of the canal cannot be
ascertained from the records, On the date of closing the Construction Estimate the
expenditure on works amounted to Rs. 72,145.

40. The canal carries a maximum supply of 70 cusecs. This volume is
available during the rains and early cold weather ; the supply then rapidly falls
off until at the end of March only about 20 or 25 cusecs are available. Dur-
ing the hot weather the supply may dwindle down to 10 cusecs. As already ex-
plained a scheme for securing a minimum supply of 40 cusecs has recenily been
sanctioned.

41. The canal irrigates in 29 villages, and in these villages commands 5,522
culturable acres, of which 4,766 acres are shown as cultivated, and 2,539 acres as
canal-irrigated, in the last Settlement Report (1886). The area irrigated averages
3,177 acres divided fairly equally between the two fasls. In the dry year of
1896-97 the canal irrigated 3,363 acres ; the discharge varied from 14 to 60 cusecs
with an average of 37 cusecs.

42, Taking the average for the five years ending 1897-98, the annual
direct receipts from the canal amount to Rs. 10,201, distributed as follows :—

Rs.
Occupier’s rate, e R L
Owner’s rate, 320
Mill rents,... wie. 1,866
Miscellaneous, i 233

Total, .. 10,201

R

In 1897-98 the gross assessments amounted to Rs. 12,857—about 18 per cent.
of the cost of the works.

The Jakhan Canal.

~ 43. Inhis “Notes on the Dehra Diin water-courses (1845),” Captain Cautley
stated that there appeared “to be a field for extending irrigation in the North-East
angle of the Eastern Diin by taking possession of the water which exists in the
early part of the course of the Jakhan river.” Mr. Vansittart, then Superintend-
ent of the Diin, in a letter written in 1843 had called his attention to the matter,
stating that  the forest below Bhogpur and Basantpur bearing the name of Rani
Pokhri is situated in a healthy part of the Diin, but uncultivable for want of water
for drinking and domestic purposes. The Jakhan Rao, at a spot a little above
Bhogpur and distant from it three miles, contains a supply of water during the
whole year.” It appeared to Mr. Vansittart that a canal taken out from this site
had once existed. Captain Cautley had no time to visit this portion of the district,
but subsequently a project for a canal was prepared by Mr. R. E. Forrest, Super-
intendent of the Diin Canals, and the works were oonstrucbed by ihlt oﬁm in 1@55
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50. Taking the average for the five years endmg 1897-98, the annual
direct receipts earned by ﬁe canal now amount to Rs. 4,386, distributed as fol-
lows :—

Rs.

Occupier’s rate, b 3,105
Owner's FrE Y e o @
- Mill rents,... Dt o ose 670
Miscellaneous, ... % o vos 185

Total, e 4,386

Areas irrigated, principal crops, water-rates.

51. The total area irrigated by all canals is now about 16,000 acres in an
ordinary year, and 22,000 acres in a year favourable for irrigation. Roughly about
60 per cent. of the area consists of rabi crops. The areas irrigated by each canal,
and the total areas irrigated in each fasl and year since 1863-64, are shown in
Statement D.

52. The principal crops which take canal water are wheat, rice and sugar-
cane. Tea is one of the most important products of the district ; without the aid
of canal water it could not have been grown at all, but as is explained below only
a small area of this crop is now annually irrigated.

53. About one-third of the total irrigated area consists of wheat. 'The
outturn per acre of this and other rabi crops is less than in the adjoining district
of Saharanpur—Mr. Daniell, Settlement Officer, says one-fifth less ; he gives the
outturn of irrigated wheat as 7 to 10 maunds per acre. The stiffness of the soil
and the consequent difficulty of working it, is said to be the cause of the smaller
outturn. In an ordinary year wheat takes three waterings. The occupier’s rate
for it and other rabi crops is Rs. 2-4 per acre. The rate generally in force in the
Doab is Rs. 3 per acre. A lower rate was fixed for the Din in consideration of
the fact that though the cultivator in the Diin gets a higher price for his rai crops
than his brother south of the Siwaliks, "his gain on the whole is smaller owing to the
higher price of seed grain ; greater labour in working a stony or stiff clay soil ;
higher rate of wages ; and a smaller outturn.

The present occupier’s rate was first introduced in 1892,

54. The area under rice varies from 5,000 to 7,000 acres. The varieties of
rice grown are numerous ; they may be grouped according to their method of culti-
vation into (1) those transplanted from seed-beds, and (2) those sown broadcast.
As a rule, the finer varieties are transplanted and the coarser sown broadeast ; but
there are some exceptions—Nakka, a coarse vanety, appears to be alvuystnm-,
planted, while of the finer varieties Mamra; and Anjni are sown on both systems.
The coarse varieties as a rule are sown in May aﬂ;er the ground has had one or at
most two ‘paleo’ or preliminary waterings; the crop itself is not watered. The
finer varieties are transplanted in the first fall of rain (about 10th um),
water all through the rains ; the crop ripens at the end of August.
rice, when canal-irrigated, yields on an average 17§ maunds,
about 16} maunds per acre, | the welgbt being tht of th&

sometimes unpossxbl_e to disti
ment, when the crop ig two-tl



Capital outlay.

General statement showing
* nuncu.l results attained.

( 15 )

certain canals, more especially the Jakhan Canal. It was hoped that a reduction
of the rates would lead to a development of cultivation in backward tracts, and to
an increase in the total area irrigated. These hopes were not realized, and in 1892
the rates were again equalized on all canals.

Financial Results.

59. The Construection Estimate of the canals was closed on the 31st March,
1894. On that date the total outlay on Works amounted to.Rs. 5,97,550, and
the total Capital o.utlay, direct and indirect, to Rs. 6,67,808, as shown in Appendix
Statement A. In preparing the Statement no attempt has been made to classify
the expenditure by sub-heads; most of it was incurred before 1863, and details of
the expenditure, previous fo that year, are not given in the accounts. The outlay
has been incurred under estimates sanctioned from time to time by the Local
Government. In such cases the actual expenditure on the date of closing the
Construction Estimate is treated as the amount of that estimate ; it seems unneces-
sary, therefore, to prepare a statement comparing the actual with the sanctioned
expenditure (vide Public Works Code, Vol. II., Chap. IX., paras. II—I1I).

60. The financial results attained are conveniently exhibited in the following
Table :—

54 k 10
Particulars, 184041 to | 188485 to 139{3?10
1893-94, 1893-94, 1897-98,
GROSS REVENUE, Rs. Rs. Rs,
Direct{ bccnpier’s rate, ... b 8,30,946 3,03,587 1,69,502
Owner’s rate, 50,916 31,241 11,325
Mill rents, v | 761,920 | 298997 84,908
Miscellaneous, 73,390 24,998 20,530
Gross Direct Revenue, . | 17,17,181 | 5,88,003 | 2,86,265
Indirect enhanced land revenue, ... 5,65,208 2,30,237 99,920
Total Gross Revenue, .. 122,82,389 | 8,18,240 | 3,86,185
WORKING EXPENSES.

Extensions and improvements, ... 96,428 47,638 10,356
Maintenance and repairs, 4,60,651 1,61,864 77,222
Establishment, A 6,04,764 1,89,405 86,016
Tools and plant 14,386 2,144 3,906
Refunds of revenue, and profit and loss 5,917 129 809
Leave and Pension allowances, ... 96,881 26,266 11,906
Gross Working Expenses, .. 112,79,027 | 4,27,446 1,90,215
Gross Net Revenue, ... 110,03,362 | 3,90,797 | 1,95,970
Average Gross Revenue. 81,824 96,546
5 Working Expenses, ... 42,744 47,554
»  Net Revenue, 39,079 48,992

Proportion of Working Expenses to | & oot s, Fos oot
Gross Revenue, 5604 5224 49'28
Working Expenses per acre irngated, 2'89 2'80

The details for each year are given in Appendix Statement C.

61. The revenue credited to the canal is derived from (1) direct receipts
on account of occupiér’s and owner’s rates, mill rents and miscellaneous revenue ;
and (2) indirect receipts or share of enhanced land revenue due to the canals, ‘The

average annual direct recexﬁte during the ten years previous to the closure of tho
Construction Estimate amd#nted to Rs. 56,844 ; and during the four subsequent

years ending 1897—98 to Rc?“ﬂ’l 566, the increase being duepurﬂyto um“' Fea




1

Probable further outlay on the
canals,

& e

i

‘miles along the face of
from the river below ; - '

i 33 90101!91 Brownlow .
K ey depend much more on i
. Financial prospects of the

on
ncements mlde mtho water-

17,18
85 giving a total revenue of

I ﬂd;qhgrgml amounted
ction Estimate there was
lmmﬁu- in excess of

(¥ )

to 71,000 acres. It has generally been conceded that these increases are almost
entirely due to the influence of the canals in attracting cultivators.

66. Any further extension of the jrrigated area from existing canals can only

be obtained by economizing water and by increasing the minimum supply during
An increase in the

the winter and during the dry months of the kharif season.
minimum supply can be assured to at least omeé canal—the Kalanga; 2 large
saving of water should be possible on all canals. So far then as can at present
be foreseen, the further expenditure on the Din Canals will be incurred chiefly on
remodelling the Kalanga Canal ; on completing the masonry lining of all channels ;

and on constructing new channels to utilize the water obtained or saved by these

means. Details of the probable further expenditure are given in Appendix B, the
total estimated amount being Rs. 2,92,192. The proposed improvements of the

Kalanga Canal have already been described in para. 36. The proposal to expend

23 lakhs on completing the masonry lining of all channels and on constructing

new distributaries was approved by Government in 1893- The canals then con=
Tt was consi-

sisted of 34} miles of earthen and 46 miles of masonry channel.
dered that by improving the existing masonry channels and lining the earthen

channels with masonry yolume of 45 cusecs—equal to one-fourth of the average

supply of the canals—noy'v lost by percolation would be rendered available for

irrigation, This would allow of an extension of cultivation ot the tails of all canals
lined, almost throughout,

except the Jakhan, of which the channels had already been
with masonry. Under estimates sanctioned since 1892, the length of masonry

channel has been snereased to 573 miles; in the realignment of channels of the
tal of 25% miles

Kata Pathar Canal, two miles have been abandoned, leaving a t0
still to be lined. !
67. If funds are available the works should be completed in five or six years,

and on their completion the Direct Capital outlay will amount to Rs. 9,41,751,and

the Indirect to approxima’oely Rs. 18,249, giving 2 total Capital outlay of Rs.
emodelling of the

9,60,000. The additional vg:ater—-l.’) cusecs—secured by the r
y lining the

head-works of the Kalanga Cj_‘}anal : and the water saved—43 cusecs—Db

earthen channels with masonry should raise the irrigated area to an average of at
1 per acre in the

least 21,000 acres. We may allow also for an increase of Re.
¢proadeasted’ rice. During the past 14 years the average

occupier’s rate for
annual charges—-direct and indirect—-—against revenue amount to Rs. 44,000 5
d and torrent-works,

owing chiefly to heavy floods and numerous accidents to hea
the average for the past four years has increased to Rs. 47,000. The new works
will lead to no increase in annual charges other than that due to cost of collecting
increased revenue, and of maintaining some fow miles of additional channel in the
comparatively Jevel part of the country ; and when the works are completed, the
annual charges should not, it is considered, exceed on an average Rs. 50,000.

The annual net revenue hould then be as follows :—

Direct Receipts— Re.
Ownpiet’s rate, 21,000 acres, at Rs. 2:89%, ... ... 60,690
Increase of rate on broadeasted rice, ods By
Owner’s rate, 8ay, - o o 5810
Mill rents,..- % - 0 e 22,000 :
Miscellaneous, ' b S e S

25,000




DUN CANALS.

-

AppENDIX A.— Capital Outlay to end of 1893-94.

|
Actual Outlay |

Heads of Account. to
end of 1893-94.
1. WORKS.

Buarur CaNaL— B, i
Outlay to end of 1861-62, ik ul 40,242
Lining Kauli Branch with masonry, e 3,469
Raising side walls of masonry channel, 2,303
Dhakra reservoir, 8 % 14,856
Lining channel with masonry, .. o 37,334 \

Total Bijapur Canal, .o 98,204 |

Raspur CaNaL— \
Outlay to end of 1861-62, o i 65,475 |
Lining channel with masonry .. . 3,304 |

» » » 3 .- o 3,351 |
Total Rajpur_iCanal, o 72,130 |

Kara Paraar Cavar— i

Qutlay to end 1861-62, .. . 2.15:3138 |
., during 1863-64, . 3,356 |
Out-houses, Ambari Inspection house, .. 555 |

. New Distributaries, 5 p we 2,763

Remodelling Bulakiwala and Telpura ’
Branches, od e P 11,976 ‘
Total Kata Pathar Canal, 2 2,33,778 ;

KanLanga CaNnan— ‘

Outlay to end of 1861-62, :H 9d 52,308 |
s during 1863-64, i Py 7,068
Extending masonry channel, .. e 12,679
Masonry lining Mianwala Branch, .. 12,609
Total Kalanga Canal, .o 84,754

Jagnax CaNarL—

Total outlay—details not known, < 1,00,826
Additions made by Examiner in adjustment
of account, o P . 7,858
I. Works. . «+ | 5,97,650
II. Establishment, . 51,446
Total, <III. Toolsand Plant, .. ,146
Ig. %:sp?n&e balaxéee,it;l G
3 ce on Ca
ooel s, " MR L 00680
Total Direct Charges, ..| 6,562,092
Capitalized abatement of land revenue, .. 6,886
Leave and Pension allowance, .. P 8,830
Total Indirect Charges, &+ 15,716

Total Capital Outlay, ﬁrect and indi- | i

~ rect, to end 0f1893-94, ° -- .. | 6,67,808

Refnarks.

1862-64.
1863-64.
1864-70.
1873-79.

1873 -74.

Work in progress on 31st

March, 1894.

1871-74.

Work in progress on 3lst

March, 1894.

1873-75.
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“Total,

Rs.

7,731
7,623
8,582
a0
_;9,858
11,852
| 12,788
| s
| 13,623
| 11,613
113,783
14,604
19,338
21,443
93,149
22,635
23,890
24,934
21,542
26,183
26,198
24,702
92,266
93,570
95,694
26,933
30,548
92,302
24,928
19,664
99,398
17,729
24,091
21,729
99,627
21,362
21,235
99,117
20,194
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DUN CANALS.

AppENDIX F.—Statement showing Waten-mtes in force from 1865 to the present time.

.

Rates in force from 1865 to fasl Kharif 1873.

Rate per acre.
Class, Natare of Crops. Period.
Tor. Dal,
Rs. A. 2| Rs, A, P, :
1. | Tea, sugarcane, gardens, and al 11 land requiring water thronghout the yesr, | 5 0 -0 3 5 4| Annum.
1I. | First class rice, tobacco, opium and singhara, v cls 0 0 2:000 Fasl, *
“ 111 | Indigo and cotton, - - - i kg dsidy g0
1V. | 2nd class rice, wheat, and all other crops, |k o dl e IS 8 "
5 Vide Board of Revenue Notification No. 13, dated 2nd August, 1865.

Rates in force from fasl Khan'f 1873 to fasl Rabi 1892-93.

£

Bijapur ¢anal.
:

Sugarcane, s .. do
Garden produce, 1st class rice, tobaceo, opium, and water-nuts (singhara), e sl S 00
Indigo md cotwn, .s s s .e "o . 2 &0
9nd class rice, wheat, oats, and all other inferior crops, b %4 i)

Rajpur, Kata Pathar and Kalanga Canals.

Snglmpe, oad ; . . o . .o
Garden produce, 1st class rice, tobaceo, opiam, and water-nuts (singhno), :
s

e . < .e : .o ..

~ Indigo and cotton,

9nd class rice, wheat, oats, and all other inferior €rops, «« iy
. ;

Jakhan Canal. o

 Sugarcane,

»

| Garden produce, 1st class rice, tobacco, opium, n&:.m ¢
znd class rice, wheat, oats, and all other mfegmfg;opl,
Bate for tea on all emh for each nhung, '
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