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INTRODUCTORY

Almost every canal has its silt problems. Silt problems of the Western
Jumna Canal are both urgent and complicated.

It may be stated without fear of exaggeration that one of the most
important problems confronting the irrigation engineer is the control of silt
in his canals. .

A great deal of research work both theoretical and in field has been
done in this connection all over the world by eminent scientists and
engineers, and it is still being carried on.

It will be needless to reiterate the harmful effects of an overdose of
silt in a canal. An underdose can also be attended with distressing
symptoms, and the canal engineer has constantly to combat the evils
resulting from an overcharge or undercharge of silt in his canals.

This research can be divided into two main parts :—

(@) Design of irrigation channels so that they will neither silt up nor
scour.

The problem becomes complicated on account of varying silt charges,
and discharges in summer and 1n winter seasons.

(b) Measures adopted to exclude harmful silt from entering the canal,
or to eject it after it has entered the canal.

It is apparent that silting tanks fall under category (&) above.

An account of the various types of silting tanks as emploved in the
Punjab Irrigation Branch appears as Chapter 15 in the Manual of Irriga-
tion Practice, published by the Punjab Government for the benefit of the
Irrigation Branch Engineers.

This paper describes very briefly the silting tanks which are at present
functioning on the Western Jumna Canal.

A discussion of the merits of alternative methods of silt ejection
compared with silting tanks is outside the scope of this paper.

The Western Jumna Canal takes off at Tajewala from the sub-
mountainous reach of the river Jumna. Very large quantities of shingle
and coarse silt have been entering the canal ever since it started
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functioning. The canal head regulator is unfavourably situated from the
point of view of shingle and silt induction from the river. Uniil recently
(1940) it consisted of a large number of small arch spans fitted with
undershot gates. This head regulator was remodelled in 193940, and
although its design is modern enough, it is hardly an improvement over
the old head regulator, so far as shingle and silt entry into the canal i3
concerned. Shingle begins to move when the river discharge excceds
about 9,000 cusecs, and the debris entering the canal varies from boulders
up to 14 feet long, down to fine silt.

In order to keep the Western Jumna Canal System functioning, it is
essential to ““ desilt ™ its waters. To achieve this end, not only is a really
efficient device for excluding or ejecting boulders and shingle required at
or near the canal head, but coarse silt must also be removed from the
canal before it finds its way into, and chokes the branch canals and
distributaries. To prevent shingle entering the Western Jumna Canal a
shingle excluder was built at its head in 1942-43, and several large silting
tanks have also been constructed along the canal to act as traps for coarse
silt. -

2. DEFINITIONS

*(a) “ Asilting tank is an artificial basin constructed alongside an
irrigation channel (figure 1) through which a part or whole of the canal
supply is passed at a low velocity, during periods when the silt content of
canal water is comparatively high, so that most of the silt charge is
deposited inside the tank. Thus a silting tank utilizes the simple process of
decantation at low velocities in order to deprive the silt laden canel water,
of most of its silt charge.”

CAMAL  BANK

=S
i -;F-:,:_:\. PE I .
I : = NeRTL
A ¢
&r-:-::‘::- = B—.M
h CANAL BANK  QUIFALL~, =
e |
SILTING TANK

B, %_QuTER BUND.

*As in Chapter 15 of Manual of Irrigation Practice,
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(b) *Inlet.—*¢ An inlet of a silting tank is a gap in the canal bank near
the upsiream end of the silting tank through which silt laden canal water
enters the silting tank.”

(¢) #Oulfall.—** An outfall of a silting tank is a gap in the canal bank
near the downstream end of the silting tank, through which silt free water .
from the silting tank flows back into the canal.”

(d) *“ Performance™ of a silting tank is the average quantity of silt
measured in cubic feet which is deposited by passing one cusec day
(86,400 cft. of water) through the silting tank. A distinction should be
drawn between the * performance” and the *‘efficiency ™ of a silting
tank. Whilst the * performance ” of a silting tank is measured in terms
of the guantity of silt deposited in the silang tank per cusec day, without
reference to the silt charge entering or leaving the silting tank, its
“ efliciency ” is measured in terms of the percentage of the silt charge.
entering the silting tank, which is intercepted by the tank. For all practical
purposcs, it is necessary only to determine the performance of a silting tank.

(¢) “Silting season™ is the period of the year during which the silt
content of river water is high. It is generally taken from the first of June
to end of September.

3. GENERAL

The first silting tanks on the Western Jumna Canal were constructed
in or about the year 1892, Their purpose was not to deal with the silt
problem of the canal, but to strengthen the banks of the Main Line Lower
in certain reaches, and also to reclaim some water-logged area situated
alongside the canal; and for these two purposes exclusively were silting
tanks employed, until the year 1904. It was in 1904 that Mr. R. G.
Kennedy for the first time utilized silting tanks for the express purpose of
“ relieving the branch canals from excessive silt which was being steadily
deposited on their beds,” in addition to the reclamation of water-logged
areas and strengthening-ol the canal banks.

In those days and until very recently (upto 1939) silting tanks were
crude affairs, so tosay, because their inlets and outfalls were merely open
gaps in the canal bank, without any means of controlling supplies to be
let into the silting tanks. Fer large scale silting operations, the whole of
the canal discharge used to be forced through a silting tank by cutting a
kacha inlet and a kacha outfall through the canal bank, and throwing a
bund across the canal just downsiream of the inlet, while a second bund
was also generally placed across the canal just upstream of the outfall.
The inlet in such cases remained fairly stable, but the kacka outfall not
only proceeded to scour in all sorts of directions at the exit, but helped
in the development of well defined relatively deep channels inside the
silting tank area. Once such deep channels are established, they carry a
major part of the discharge let into the silting tank, and relatively little
silt is deposited inside the tank, while the cost and trouble in connection
with the maintenance of these kacha outfalls increases with each successive
season.

*Asin Chapter 15 of Manual of Irrigation Practice.
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Thus although the importance of silting tanks as a means of keeping
the Western Jumna Canal functioning, was recognized as carly as 1904,
the working of silting tanks was essentially a haphazard process. It was
left to Mr. A. M. R. Montagu, in his capacily as Superintending
Engineer, Western Jumna Canal Circle (from November - 1939 to
February 1943) to develop the silting tanks of the Western Jumna Canal
on scientific lines, and to achieve an ample measure of success in running
them efficiently. The greatest single improvement in silting tank practice
was the introduction of a pacca outfall in the design of silting tanks. In
April 1941, the Superintending Engineer, Western Jumna Canal, wrote
that ** we have learnt from the operations of the past few years that it is
an ahsolute essential to provide a pacca outlall for silting tanks large or
small; whether fed by partial discharge or the full volume of the canal
supply.” Since then, silting tanks on the Western Jumna Canal have
been progressively provided with pacea outfalls with remarkable success in
every case. These pacca outfalls are high crested weirs of suitable design,
such that the full supply depth on top of the crest does not exceed
2.5 to 3.0 feet, as greater depths of water over the crest tend to induce the
formation of well defined deep channels in the silting tank area.

The other major improvement in the design of silting tanks was to
replace the kacha open inlet by a pacca inlet combined with a regulator
across the canal. The advantages of such an arrangement are obvious,
and may briefly be stated as follows :—

(@) The head necessary to force the required supplies into the silting
tank is assured at all stages of the silting up process, and under all condi-
tions of supply in the canal. .

(b) Supplies let into the silting tank can be promptly shut off in case
of an emergency.

(¢) The extent of desilting of canal water can be controlled, by means
of regulated supplies let into the silting tank.

(d) Silting tanks provided with pacca inlets can be closed off during
winter, without having to incur repeated expenditure in the construction
and removal of earthen bunds required for closing a kacha inlet every
winter, and without having recourse to a canal closure which is wsually
required for carrying out the earthwork of these bunds. It is a well-known
fact that a canal closure is very undersirable in the beginning of a rabi
season, and should be avoided at all costs in the interest of crops. It is
necessary to close silting tanks in winter,

(f) in order to avoid absorption and evaporation losses when
water supply is already scarce,

(#f) to grow rabi crops in the reclaimed silted up areas, and
(iif) to keep down the growth of water weeds which flourish insilting
tanks,

That the expense involved in the construction of pacca outfalls
~and inlets for silting tanks is justified has been amply demons-
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trated on the Western Jumna Canal during the last five years
or so. The performance of silting tanks provided with pacca
" works has improved beyond recognition, while the resulting
effect on the chanmels concerned has also been equally
remarkable. : :

Pmbablf the best opportunity for studying the performance of a
silting tank before and after its being provided with a pacca outfall was
afforded by the functioning of the Chaulandi silting tank during 1941 and
1942,

In the 1941 silting season before the introduction of a pacca outlall,
the Chaulandi silting tank actually registered a scouring out of 8.6 millions
of cubic feet of silt from the tank area, whereas during the 1942 silting
season after the construction of the pacca outfall, the quantity ofsilt
entrapped in the silting tank was 50.3 millions cubic feet. The result was
achieved in spite of the fact that the total volume of water passed through
the silting tank was very much indefect of the normal, both during 1941
and 1942 silting seasons. Further comment is needless.

4, DESCRIPTIVE

It will not be possible nor is it necessary to describe every silting tank
which has been constructed so far on the Western Jumna Canal system,
as their number is considerable and 1s still increasing. It is therefore
proposed to give a description of only the following silting tanks which
are at present functioning on the Western Jumna Canal system. Small
silting tanks of no special importance have been omitted.

{a) The Habibpur Silting tank.
(6) The Chaulandi Silting tank.
(¢) The Indri Silting tank.

(d) The Munak Silting tank.

(¢) The Hansi Branch Silting tank.

Necessary plates showing the details of these silting tanks and their
pacca works are appended.

(@) The Habibpur silting tank. This silting tank is situated on the
left side of the Main Line Lower and extends from R.D. 62,300 to
R.D. 70,000. 'The total area under this tank is 340 acres, and the total
calculated silt capacity of the tankis 33.5 million cubic feet. The silting
tank was constructed asa famine relief work in summer 1940 with the
object of relieving the Main Line Lower of as much of its coarse silt
charge as possible, and of reclaiming the low water-logged area lying
alongside the Main Line Lower from R.D. 62,000 to R.D. 70,000. The
silting tank was put into operation during the monsoon season of 1940,
with an inletat R.D. 63,000 Main Line Lower. The inlet, 250 feet in
width was meant to take the whole of the discharge of the canal, viz
about 6,500 cusecs, and consequently an earthen bund was thrown across
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the canal just downstream of the inlet. Both the inlet and the bund were
protected against outflanking and scour by means of brushwood crates
filled with stone. The outfall of the silting tank, 700 feet in width was
also a kacha open cut in the canal bank, from R.D. 68,000 to R.D. 68,700
Main Line Lower. The kacha outfall promptly procecded to scour out a
deep hole at the exit. The scouring action gradually developed back-
wards into the silting tank and formed a2 well defined deep channel
throughout the length of the silting tank. This decp channel eventually
carried most of the discharge, and hence a major proportion of the silt
charge was carried back into the canal, with the result that after reaching
a certain level, practically no further silt was deposited in the silting tank.
A pacca outfall was proposed to be built at R.D. 69,500 Main Line Lower,
but the scheme has not materialized so far, due to stringency of funds, and
the i.;ilting tank has therefore not been operated after the silting season of
1941,

The performance of this silting tank is shown in the table given
below :—

Volume of water Performance of the
passed through Quantity of silt silting tank
Silting Type of the silting tank deposited in the Col: 4
=eason. Outfall in cusec days tank cit. ol 5:
1 2 3 4 T 5
1940 Kacha 764,261 14,350,000 18.8
Open cut

1941 ” 645,928 3,530,000 5.49

The performance of the silting tank measured in cubic feet of silt
deposited per cusec day passed through the silting tank was low on account
of its defective outfall.

The total cost of operating the silting tank in 1940 and 1941, including
first the cost of carthwork of the bund placed across the canal to divert
supplies into the silting tank was Rs. 22,540 or Rs. 1-4 per 9%, cft of silt
deposited in the silting tank,

Nearly 120 acres area under the silting tank has been relieved of
water-logging, and crops are now grown regularly in the silted up area.

() Chaulandi silting tank. This is the largest silting tank on the
Western Jumna Canal. It covers an arca of 1,728 acres, and has a silt
capacity of 308 million cft. It has a history of its own.

The area covered by the silting tank was a big swamp situated
between the canal and the dhaya of river Jumna, and it was in order to
reclaim a part of the swamp and also to strengthen the right bank of the
Main Line Lower that silting operations were first started in 1893 by making
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small compartments and working them on the “in” and “ out ™ system,
1.e., diverting a small supply into one compartment at a time through a
kacha inlet and out through a kacka outfall. This swamp was fed from
Rakhashi Nala, and during floods, surplus water was drained out into the
canal by cutting the canal bank during the monsoon season. This process
of working the Chaulandi tank on the “in and out* system continued
up to 1898 when it was abandoned because the results achieved were not
considered to be satisfactory or commensurate with the expenditure
involved.

In 1899 it was decided to divert the whole of the canal discharge into
the swamp through a kacka inlet situated just downstrcam of Dhanaura
regulator at R.D. 145,000 Main Line Lower. The outfall which was also
kacha was situated at R.D. 156,000. This process continued up to 1903 at
an average annual cost of about Rs. 6,000. During this period a large
quantity of silt was deposited in the upper reaches of the swamp, but
during the silting season of 1904, it was found that no further deposition of
silt in the silting tank area was taking place as the kacha outlall had
considerably scoured out and decp channels had formed in the silting
tank arca. To counteract this tendency, an attempt was made to construct
a temporary weir consisting of wire crates full of boulders at the outfall,
The crest level of the weir was kept only 0.5 ft. lower than the full
supply water level of the tank at the outlall. The work was completed
in July 1904 and water was let into the tank on the Ist of August. The
crate weir failed the very nextday and the silting tank was consequently
closed off in September 1904.

The tank remained closed for full 24 years and the old practice of
cscaping surplus water into the canal was resumed. In 1921 a complete
survey of the swamp area was made and it was proposed to re-start the
silting operations or alternatively to drain off the swamp to the left side -
of the canal into the river Jumna by means of a syphon under the canal.
After a prolonged discussion a decision was taken in 1923 that silting
operations should be re-started. The zamindars of the area were in the
first instance not willing to place their lands at the disposal of the canal
authorities for silting operations, but they were given favourable terms
and eventually they were persuaded to come to an agreement,

The swamp area was divided into nine big compartments. Each compart-
ment was in fact a silting tank in itself. The earthwork of the compart-
ments was completed before the monsoon season of 1928, and water was
first let into the Chaulandi silting tanks on the 11th of June, 1928 through
an inlet situated upstream of the Dhanaura regulator. This - system of
operating the Chaulandi silting tank with partial supplies let through
kacha inlets coniinued till 1935 when a review of the results achieved
showed that the amount of silt which had been deposited in the silting
tanks from 1928-1935 was not appreciable. During all this period of
seven years the outfall continued to be a kacha cut in the canal bank.

In 1935 the whole area was again surveyed in detail and a scheme
was dl_“a.‘ln.'n up for diverting the whole supply of the canal through tanks



8 = Parer No. 277
Nos. 1 to 4 by throwing a bund across the Main Line Lower at
R.D. 139,000. The necessary earthwork could not be completed till the
beginning of 1937, and the silting tanks Nos. 1, 2, 3 and 4 were opened in
the beginning of 1937 monsoon season. The result achieved was very
satisfactory as it was found that compartments Nos. 1, 2 and 3 had almost
silted up solid. In 1938 tanks Nos. 2, 3 and 4 were closed off and the
supply was diverted into tanks Nos. 5, 6, 7, 8 and 9, and again the result
was very satisfactory. While only 11 millions of cubic feet of silt was
deposited from the year 1928 to 1936, 25.3 million and 23.7 million cubic
feet were found to have been deposited during 1937 and 1938 respectively
when the whole of the canal supply was diverted into the silting tanks.

After this preliminary silting up in the upper reaches of the silting
tank, it was found that the quantity of silt deposited in subsequent vyears
fell off rapidly due to an unsatisfactory outfall, so much so that afier the
silting season of 1941, it was found that there was actually a scouring
action inside the silung tank ; the quantity of silt that had been scoured
out being 8.6 million cubic feet, although the total volume of water passed
through the silting tank wasonly about 40 per cent of the normal.

It was, thercfore, decided to construct a pacca high crested outfall for
the silting tank at R.D. 158,000 Main Line Lower, and the work was
completed before the silting season of 1942,  During 1942, the whole of the
canal supply was diverted into the silting tank. The result was very
satisfactory because the quantity of silt deposited during the 1942 season
was 50.26 million cubic feet, and this was achieved in spite of the fact
that on account of a heavy monsoon the average canal supply was about
one half of the normal full supply discharge of the canal. A plan of the
pacea outfall of the Chaulandi silting tank appears at Plate VII.

The pacca outfall suffered from some damage during the 1942 season
on account of scour in the canal bed caused by the silt free water which
emerged from the outfall. Necessary repairs were carried out during the
winter of 1942-43,

As the silting operations progress the crest of the outfall is to be
raised gradually. The final crest level will depend upon the final full
supply conditions at the outfall. The crest of the outfall was raised by one
foot in 1942-43 and again by 0.9 foot in 1944-45.

Water emerging from the Chaulandi silting tank over the pacca out-
fall is practically silt free, and in 1942 it resulted in deep scour in the bed
of the Main Line Lower. This scour assumed dangerous proportions and
threatened the safety of the Badarpur bridge situated just downstream of
the pacca outfall, and steps had to be taken to protect the bridge.

A fall was built in the winter of 1943-44 just downstream of the

Badarpur bridge in pursuance of the general scheme of regrading and
remodelling of the Main Line Lower.

- The following table shows the data n::garding quantities of silt depo-
sited in the Ckalaundi silting tank from 1929 to 1943, and the expenditure
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incurred in each year, and the performance of the silting tank from 1938
to 1943, the period for which the relevant figures of discharges etc., are
available :—

Perfor-
Volume of Quantity Expendi- mance :

T f.water passed  of silt ture measured {EIDEStoqft::fEt
Year Ypf’ !E]"' through the deposited Incurred in cft of p i - Remarks,

L silting tank  million during the silt depu- pf:i‘t /00

incusecdays,  clt. yean sited per ’
cuszec day.
1929 Kacha Not available 1157 19,064 100 0
1930 i i 240 3,720 110 0
1931 i = 4-55 2,436
1932 i »
1933 . . RIE 8,035 . 111 @
1934 = i 7-55 5,785
1635 A 5 172 4,505 213 8
1936 5 i
1937 2 - 2528 12,889 0 8 2
1938 v 580,312 2569 14,901 40-2 D I0 1
1839 o 714,715 5420 3,182 760 0 011
14440 5 748,161 3964 17,403 350 0 7 0
: Secour

1941 » Notavailable a-&0 15,408 - *Includes
1942 Pacea 403,902 50025 30,100% 14443 D -89:F one-tenth
19453 s 813,600 5710 32,724% 455 014 0 cast of the
1944 5 778,357 16-30 27,700% 2008 111 2 outfall,

It will be seen that the performance of the silting tank recorded in
1942 was the highest, and is directly attributable to the pacea outfall.

Generally it may be stated that the Chaulandi silting tank is of
fundamental importance to the proper functioning of the Western Jumna
Canal. The Main Branch of the Western Jumna Canal taking off at
Indri (R D. 190,000 tail Main Line Lower) has been steadily receiving
large quantitics of coarse silt, and its bed silted up from 3.0 to 5.0 feet in
the head reach. Its slope stecpened to 0.26 per thousand against 0,13
required, and its full supply levels-at head rose to such an extent that it
was a diflicult matter to run the branch even with its perennial full supply
discharge of 4,840 cusecs. The authorised full supply discharge of the
branch was however, raised by 800 cusecs in 1941 to feed the new
Extensions channels, and it was, therefore, essential to control the full
supply level at head of the Main Branch to enable it to take this extra
discharge. This could only be achieved by preventing coarse grades of
silt from entering the Main Branch, and the splendid performance of the
Chaulandi silting tank saved the situation. There was an appreciable
scouring action in the head reach of the Main Branch in 1942 which has
since been maintained, and which enables the Main Branch to run
to its new increased capacity.
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About 1,000 acres area out of 1,726 acres covered by the existing
tank which was  previously an impassable: swamp, has so far been
reclaimed. -

It is anticipated that the Chaulandi silting tank will last for another
five or six years. During this period it is necessary to provide other
means of preventing coarse silt from reaching Indri, if the canals taking
off at Indri are to continue to function. The Indri silting tank which was
constructed just upstream of the Indri regulator, in 1942, ‘will carry the
bulk of the silt burden for the next 15 to 20 years, and during this
period some other means will be provided to tackle the silt problem.

(¢) The Indri silting tank. The Indrisilting tank R.D. 175,760 to -
189,185 of the Main Line Lower is the most modern of all the silting
tanks on the Western Jumna Canal. It is provided with pacca inlet
designed for a partial discharge 2,500 cusecs, at R.D. 175,760. The pacca
inlet is combined with a regulator across the Main Line Lower, so that
there is complete control of supplies at the inlet. The silting tank covers
1,327 acres area and has a capacity of 500 million cubic feet of silt. It is
estimated that the silting tank will function for a period of 15 to 20 years.
This silting tank like the Chaulandi silting tank has a history of its own.

In 1904 a series of tanks were proposed by Mr. R.G. Kennedy,
Chief Engineer, Punjab Irrigation, between R.D. 170,000 and 190,000 left
of Main Line Lower through which it was proposed to divert the whole of
the canal. The objects in view were :—

(@) to render safe the insecure left bank of the Main Line Lower
from R.D. 170,000 to R.D. 190,000. ;

(6) to render culturable the area adjoining the left bank which had
been converted into a swamp by seepage from the canal, and

() to relieve the Sirsa and Hansi branches of their excessive silt
load.

It was the first time that the idea of relieving the branch canals of
excessive silt load by means of a silting tank was considered and given a
practical shape.

The work of constructing the silting tank was taken in hand in 1905
and was completed in 1907 after it had gone through several vicissitudes.
The final cost of work was in the neighbourhood of Rs. 90,000. The
cost had swelled on account of long leads of earthwork involved, which
had to be carried by means of trollies, over soft and marshy ground. The
average height of the main bund of the silting tank was not more than 7.0
feet above the N.S. level.

At the inner toe of the main outer dund of the silting tank a smaller
bund was placed parallel to the outer bund in order to consolidate the
outer bund soas to avoid the possibility of a breach in it. It was however,
found that although the width of the tank was not more than 1,200 feet
at any point, severe wave action in high winds seriously threatened the
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safety of the outer hund which called for heavy protection at a cost of
about Rs. 10,000. Eventually L shaped spurs, 100 feet in length were
provided which resulted in the formation of a wide berm along the bund
making it safe against breaches, This tank functioned up to 1911, No
information is available as to the expenditure incurred on operating the
silting tank or the results achieved. It 3s, however, recorded that deep
channels were formed inside the silting tank and although several attempts
were made to silt them up, the deep channels remained. The develop-
ment of the deep channels was of course due to there being no proper
outfall provided for the silting tank. No further silting operations at
this site were carried out till the construction of the New Indri silting
tank in 1940-42. '

As already mentioned, the Chaulandi silting tank entrapped large
quantities of silt during the period 1937 to 1940 and it was considered
that this silting tank could not last longer than four or five years and
therefore fresh low areas had to be- explored to take up the enormous
load ofsilt in the canal. This was particularly necessary in order to
prevent the Main Branch silting up, and further reducing its already low
working head to an extent that it would not run with its full supply
discharge, which had been stepped up from 4,840 to 5,640 cusecs in 1939,

No other large swamps situated between the right bank of the canal
and the river Dhaya were available for the purpose, and therefore, the
Indri swamp situated on the left side of the canal, where siiting operations
had been carried out in the past as mentioned above, was selected as the
most suitable site for another large silting tank.

The Indri swamp slopes away from the canal towards the river Jumna
unlike the Chaulandi siiting tank area which slopes towards the canal.
This necessitated a heavy limiting embankment for the Indri silting tank,
In the case of all the previous silting tanks on the Western Jumna Canal,
including the Chaulandi silting tank, the height of the limiting embank-
ment was negligible, because of favourable ground contours, the general
slope being upwards from the canal to the boundaries of the silting tank.

In the case of the Indri silting tank, although the embankment has
been aligned long the highest contours available, the height of the outer
bank varies from 11 to 16 feet. The danger of breaches through such an
embankment is serious, and the consequences of a breach would be really
disastrous. Apart from the mere volume of water contained in the silting
tank, the entire discharge of the canal would continue to issue from the
breach until the canal could be closed at Dadupur. It would take a
fairly lofe time to close such a breach and the consequences of interruption
of irrigation during a period of keen demand amounting to as much as
10 to 15 davs would be dangerous. It was therefore considered necessary
to %r?lvidﬂ the Indri silting tank with a pacea inlet, in addition to a pacca
outfall.

The outfall is 200 feet wide, and is shown in detail at Plate No. IX.
The inlet consists of 8 spans of 9 feet each, and there is a regulating fall
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across the canal situated just downstream of the inlet. For details of the
inlet see Plate No. VIII. These works were constructed in 1940-41, The
outer bund of the silting tank was started in 1940 as a famine relief work
but it was completed in 1942, as the large quantity of earthwork involved
was not only of a difficult nature due to marshy soil, but the work had to
be executed most carefully to minimize risk of breaches. The staunching
of the enormous embankment was a big job by itself. It was started in
the first week of July 1942 and the inner slope of the bund was gradually
puddled in layers 5 feet wide and 6 inches deep, by labour employed
departmentally. The pond level in the silting tank was also raised slowly
up to the maximum. During these ofcratinns very strict and intensive
watch was kept for any cracks in, or leakages through the bund. The
embankment was strained to the utmost during the very first monsoon
season (1942) which proved to be exceptionally heavy. Great care had
to be exercised to protect the inner slope of the embankment against wave
action which assumed dangerous proportions in high winds on account of
the large size of the tank. Earthen breakwaters or spurs had been
provided before the tank was opened, and they proved extremely useful
in keeping down the wave action. Rolls of pathera grass were first of all
tried as protection for ecarthwork against wave action, but as grass rots
away rather quickly, the rolls were later substituted by a layer of brick
bats 1} feet in thickness. This latter form of protection proved efficacious,
and as large quantities of brickbats were available in the Indri village
situated close to the bank, the eost of brickbat protection was about
Rs. 150 per chain length of the embankment.

The total cost of constructing the silting tank including the connected
pacca works, and comgcnsatiun paid to zamindars is Rs. 2,72,664,

The following table shows the performance and cost of maintenance
of the silting tank :(—

Volume of _Qunnlityc;f Performance _E;pmdimrc
water passed silt deposited measured in on mainten-

Year through the - in mullions cft. of silt anceofsilting Remarks
silting tank in clt. deposited per tank
cusec days cusec day

July 1942 to 630,755 3036 47 12,347  The total ex-
end of 1043 penditure on
1944 172,810 17,13 99 6,250 the silting tank
up to end of
1944 s Rs.
2,91,26]. ‘Lhe
1ogal quantity
of silted depo-

sited 1o end of
1944 is 47.49
million cubic
tf" eet, There
ore cost per
O, cft. of silt
deposited i
Rs. 6/2/-.
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(d) The Munak silting tank. This is a small silting tank and is
situated on the left side of the Main Branch from R. D. 148,600 to R. D.
154,800 (zide Plate V). The tank is long and relatively narrow, and
covers an area of 42.5 acres only. This area, before the silting operations
started, was water-logged, and the owners of the area readily agreed to let
the Government use the area for silting operations. The estimated ‘silt
capacity of this tank is 7.3 million cubic feet.

The earthwork of the outer bund of the tank and kacha inlet and kacha
outfall were completed in 1937. 'I'he tank was opened in 1938 with three
kacha inlets at R, Ds. 148,000, 149,000 and 150,300 with a single outfall
at R.D. 154,400, Silt deposits during the first two years of its function-
ing were encouraging ; the quantities being 306,400 during 1938 and
3{]%,3(](] during 1939, total 615,700 cft.

In 1940, however, it was observed that some of the silt which had
deposited in the lower reach of the tank in 1939, had scoured during the
summer of 1940, and thus instead of a further deposit of silt, scour had
been going on. The reach from R. D. 148,000 to 151,000 which had
silted up in 1938 and 1939 was separated from the rest of the silting tank
by means of an earthen bund, and the arca upstrcam of the bund was
handed over to cultivators for cultivation,

A small pacca outfall 72 feet in width was built at R. D. 154,400 in
1940-41 with its crest level L.D feet below the designed full supply level
in the silting tank. The pacca outfall justified its construction because
during the 1941 silting season, 700,000 cft. of silt was deposited out of a
total remaining capacity of about 11 lacs cubic feet.

In 1942, the silting operations were resumed and the silting tank was
found to have silted up practically to its full capacity. The functioning
of this small silting tank is another illustration of the usefulness of a pacca
outfall for carrying out silting operations successfully.

(¢) The Hansi Branch silting tank. This silting tank covers an
area of 426 acres and is therefore relatively small, but it is large when
compared with the discharge of Hansi branch viz., 2,300 cusecs, the whole
of which is diverted through the silting tank by placing a bund across the
Hansi branch just downstream of the kacha inlet at R, D. 1,800 R. Hansi
branch. This cross bund is removed during the winter season and as
Hansi branch has periodical closures all through the low river supply
season, the necessary work connected with the placing and removal uIP the
bund across Hansi branch is carried out during rotational closures without
any interruption of supplies.

This silting tank was the first on the Western Jumna Canal to be
provided with a pacce ouifall and the results achieved fully justify its
construction in 1939. Silt is deposited evenly in the tank in a fan shaped
area starting from the inlet and it goes on gradually increasing in extent
as the silting tank is operated. It was after an inspection of the silt
deposits in this silting tank that the necessity of pacca outfalls for silting
tanks was finallv accepted by the Chief Engineer.
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- To keep down the cost of the outfall to as low a figure as possible,
the design of the outfall was made unduly light. It coasisted  of kankar
blocks cement grouted and was not deeply founded. The outfall was
seriously damaged in 1942, and was then replaced by a more substantial
structure at a cost of nearly Rs. 8,000 vide Plate XI. '

The silting tank was opened in June 1940 and its operation” has heen
satisfactory from the very beginning. -

The following table shows data regarding quantities of silt deposited
inn thesilting tank and its performance from 1940 to 1944 .—

: Volume of Performance
Type of water passed  Quantity of measured in
Year outfzll through the  silt deposited  cft, of silt Remarks
siliing tank in cft, deposited per
cuses days cusec day
1240 Pacca 68,633 3,437,750. il Total  expenditure
1941 5 257,500 20,689,750 By to end of 19447 is
1942 - 142,090 10,526,675 it Ls 48358,
1543 a ' 312,500 10,570,000 34 Tatal quantity of silt
1944 P 255,662 6,548,000 26. deposited iz 51.77

million cft. Cost per
%o cft, -f15]-,

‘The effect of all this silt extraction on the regime of Hansi branch
has been very appreciable. At Majra fall at R. D. 22,500 of Hansi
branch, the downstream gauge at the [ully supply discharge of 2,171
cusecs used to be 9.8 feet before the silting tank was opened in 1940, Atthe
cnd of the silting season of 1941, ie, in October 1941, this gauge had
fallen to 8.8 for the same discharge which meant a general bed scour of
1.0 foot. Below Anta fall at R. D. 60,000 Hansi branch also the gauge
similarly fell from 9.2 feet to 8.8 feet indicating a general scour of 6.4 [eet,
Below Muana fall at R. D. 106,000 the corresponding drop in gauges was
0.25 foot. This indicated that the effect of silt extraction had travelled dow
to Muana fall, 1e. 21 miles downstream of the silting tank, within the first
two years of its opening. '

At the end of the 1943 silting season, it was observed that the Majra
gauge had fallen by another one foot, bringing the total fall in this gauge
to 2.0 feet. Below Anta fall R. D. 60,000, the gauge dropped by another
0.5 feet. The effect of exclusion of silt from Hansi branch has made
itself felt in the Butana branch also, which takes off above Anta fall.

Hansi branch was silting up progressively from year to year, and
as it runs in heavy filling for a considerable part of its length, the
successive raising of banks was proving not only costly but troublesome
to maintain. The silting tank therefore proved a great boon for the
Hansi branch.

This silting tank is not only helping Hansi branch but is now taking
the silt burden of Delhi branch also, because most of the silt which
reaches Munak (from where Hansi branch and Delhi branch take off) is
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diverted into Hansi branch by means of silt vanes built in front of the
Hansi branch head in 1942, These silt vanes exclude most of the coarse
silt from Delhi branch and divert it into Hansi branch where it is
entrapped in the silting tank.

The area under the silting tank was badly water-logged, but most of it
is now reclaimed and bears good crops.

5. CONCLUSION

In conclusion it may be said that siltings tanks with properly designed
intakes and outfalls are an efficient means of keeping silt out of harm’s
way. In fact silting tanks can be too efficient and therefore it is essential
carefully to waich the effect of silting tanks on the regime of channels
concerned, and to call a halt to or regulate the operation of silting tanks,
should they become over-effective. On the Western Jumna Ganal,
gauges have heen erected along the branch canals at one mile intervals
to keep a record of the discharges and corresponding slopes in order to
watch any undesirable regime changes. So far, the silting tanks on the
Western Jumna Canal have proved to be very efficacious in keeping this,
the oldest of the Punjab Canals, alive, and it is hoped that the Engineers to
come will continue devising means to keep the Western Jumna Canal
system running to its full capacity.
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