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No. 299 1., 29xp Marcu 1897. 3

that the work cannot be done for the rates allowed. The workshop charges for irriga-
tion work are the bare cost of materials and labour. If the shutters were made
elsewhere the cost would be at least Rs. 75,000 more than now estimated. :

8. Tt is most desirable that the estimate should be sanctioned without delay, in
order that arrangements may be made in good time for starting the work in December
next. .

(Signed) =~ W. HUGHES,
3rd March}1897. Chief Engineer for Irrigation.

Orprr—No. 299 1., dated 22nd March 1897.

The estimate, amounting to Rs. 6,567,000, * for the improvement of the Upper
Coleroon anicut, is approved.

5’3};’%00 9. The Government considers that

o k
ijbﬁshmm GRS o 8 the work should be classed as remunera-
Tools and Plant ... 180 tive under rule II (ii), paragraph 35,

chapter V, Volume II, Public Works
Total ... 6,57,000 Department Code. The work could pro-
bably be completed in three years if

adequate funds are assigned by the Government of India.

3. Ordered that a copy of these Proceedings, together with the plans and esti-
mate for the proposed improvement, be forwarded to the Government of India with a
request that sanction thereto may be communicated, at an early date, under ¢49.
Capital Expenditure not charged to Revenue,” Cauvery Delta System, Open Capital

Account. .
In anticipation of sanction, provision has been made for the work in the budget of

1897-98.

[Hor onter No. 300 1, dated 22nd March 1897.]

(True Extract.)
(Signed) W. HUGHES,

Joint Secy. to Government,
Irrigation Branch.

To the Chief Engineer for Irrigation.

Superintending Engineer on Special Duty,
Cauvery Completion Estimates.

Superintending Engineer, V Circle.

Examiner, Public Works Accounts.

”

”»

Ennonsnmnm——l‘fo. 300 1., dated 22nd March 1897.
Forwarded.

(By order.)

Joint Secy. to Government,
Trrigation Branch.

xd. Narayaoa Aiyangar.
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Irrigation.
Account.

Reap—the following papers :—

From Lieutenant-Colonel A. W. SMART, R.E, Superintending Engineer on
Special Duty, to the Chief Engineer for Irrigation, dated Tanjore, 28th
January 1897, No. 88.

I have the honour to submit plans and estimate (Rs. 5,34,000) for the proposed
new work at the Upper Coleroon anicut as determined on in consultation with the
Inspector-General of Irrigation and yourself. The masonry work estimate has come
to less than I expected, but the iron gates more by Rs. 1,000 per gate.

e

ENCLOSURES.

Report to accompany estimate for remodelling Upper Coleroon anicut.

RS.
oo 5,34,000

"The estimate providés for converting thojpresent anicut or solid wéir into an open regulator
fitted with moveall;le gates. gy .
The conversion is desirable on threeaccounts—

(1) To reduce the amount of sand now being forced down the Caavery branch and to
make the two rivers take a fairly equal share of the sand burden. :
(2) To increase the flood discharge of the Coleroon and to decrease that of the Cauvery.
At present in floods of over 113 feet on the Cauvery dam gauge, there is very comsiderable
spill into the Coleroon over banks and cultivated land, and much damage is caused thereby.
‘ (8) To raise the crest lovel of the present weir by 2 feet to allow of an increase of supply
in the Cauvery during low freshes. ' : : :
2. Tn the flood of July-August 1896, the north gauge of the Cauvery dam on August 1st
read 14 feet,. which is the hitherto maximum and wasgt; i iﬂy‘ over the gzlzat flood odeﬁg&
- By Mf?or Montgomorie’s calculation (zide G.0., No. 363 1., dated 9th June 1881) the

Amount of estimate

diwharge of such a flood is— s
Cauvery % . .. .. uo .. 152,000 cubio feet per second
Coleroon ... 161,000 Biny %
Of the 152,000 cubic feet per second in the Cauvery, only 102,176 reached the Grand
anicut—
Discharge over Grand anicut e s ke VER,908 1
Doi- . CARYery. . v 26,450

Do. Vennar By 13,500

- . Total ... - 102,176

: This leaves 49,824 cubic feet per second spill into the Coleroon by breaches and over road
~ between the two rivers. An approximate caleulation made by measuring the lengths of
breaches gave a discharge of 64,000 cubic feet per gecond. The afflux measured just after the
flood at the south branch of the Upper Coleroon anicat was 247 foet. It is anticipated that
with an open regulator the afflux in a similar flood would not be over one foot, in which casa.
the discharges would be— e
i e R R e 119,300 cubic feet per second.
Qoleroon 20 A oy e 5

or the Oauvery will take 32,700 cubio feet less than it did on the 1st August. This would still
leave a spill of (48,824 — 32,700) = 16,124 cubic feet per second to be passed into the Coleroon
above the Grand anicut. As this spill is small compared to the spill in the great flood, the

uestion of how the excess is fo be provided for, whether by a road dam or otherwise, may be
well left for fature consideration, and after the effect of the new proposed regulator has been

definitely ascertained.
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 should be built and the sill beam fixed.

9 No. 299 I., 22xp Marce 1897. o

3. It is also quite possible that at some\ future ti
. 11 ‘i .
1);1(1 :tt}:-e C%lﬁve‘x;y brane}ﬁ, when complete control will bi’ f)l’tl)iailsggl iF\é}tlhmﬁt}gs will desire to
regghes b e éauv'er):c elow is in no danger with 114 feet on the northe ridge is built as a
il 18;,111 anicut without spill, and the excess there is passed into 1_lghaug‘e, as the surplus
i Ca.uve eb i) eroon t;akes all excess e_1ther by spill or at the Grand ani : Coleroon over the
i dr_y he ow, sfo : at the construction of the new regulator does nnécuﬁ or by breaches in
i t'lsc arge Ob that river, which remains the same as before and Oh_a ect the question of
mitigating, save by improvements in the river itself. This i which there is no means
being separately dealt with. 1815 a separate question which is
4. The top of the gates when down will be two i
; feet higher
:: 1:[1)131 aﬁ; giefgzzsﬁ:: %)evel ltl}ll e Cauvery supply is slighﬂ? ovetrhgnf:}:te f)refSt o e e
o 1 een hitherto regarded as the full suppl » before the anicut begins
often of great advantage to get more than this. A PRy of tho Cauvery, though if is

graph 69 of his report, the land under the Cauver 9 Somarkec by Major Mont 16 i

1 18 not llontgomerie in para-

in good fresh. As the greater number of the min{r changglilh};e\‘;t;%;l%[f)fllfge till thg _rivers are
rivers direct with-

out weirs, as they are considerably silted at their h
: AR : eads, and -
?o;g‘:ezge:hdepth 1ls rleqmlr(_ad in the rivers than would otherw?:amgl:]iﬁf the land is on a high level,
o e sup;lJ Y. ew;;e in small freshes, when there is water availa‘;’l case. The raising, there-
a‘? 5 t%e ?irph\ls 10 J[E'equn‘ed. lower down) is of great importance ‘EV'(and the returns show a
gauge, the discharge of the Cauvery will be 40,000 eubic feet per seco dlth 8 feet on the Cauvery
nd.

Another advantage of increasin :
: g the supply will be th
aniocut can be worked longer and oftener than i ;v PIAL, the gnderluie

{ g es of the G
syniil;enlx can also be supplied from here when reipﬁggzlbrl:ﬂ?: I;iesent, SHG e Lo ?301;2:’(;
will also be possible by fitting gates to some of the bays of th 1'15 an fr
the head, to make use of that work to discharge sand int the 0 yar
effectively than is possible at present. 0 the Colero

5. The new work designed is a re
/ £ gulfltor of 55 bays (45 :
ﬁg :ﬁgtszgnge b%’:flsxlgsetin frol_lt of the existing anicut. 4 T(he gz?cgshabsl: antih, e o
Amian btgarings. Th:i?)ﬁglz ::;I:% };naigle hf%r the Pelandorai ,a,ni;ﬁg ?i;)tr;a fol.'t?l&ch ﬁpan, are
are to be of that metal which is i o bushed with delta metal, and the p; Wik roliems and
attached. metal which is incorrosible. The ‘gates are ’dzggﬁ%k;%pgsaa;%aﬂ? rollerz
© Xepor

6. The rates allowed in the estimate fo

; red ] the maso i

ordinary rates of the division and with g nry work are slightly i

on some of the items. 1th good management, it is possiblo thft gly;)r;n w(iaﬁc‘;s sa i
saving

om the upper anicut. It
Ods gahpgulah, 3 miles below
n during low freshes more

8pecification.

It may be said, generally, that the work is ¢ ,
specifications of the epartment and only spe;isal %E& (t’:r;?;dhzg: (1111 ai:eorctlﬁnoe with the standard
i ealt with.
si‘nk,r‘g}l1 e:’(;hﬁ.rs;ﬁg:g s::tiggs,d:ﬁ,fgﬁtr?: r?)}:vlf osfa:(:llgril:d ts}:ones in front have been removed, i
order tﬁs obvmtle; all chance of sand being drawn fro?n b:l(;iv?;,% a‘I%C’Wed as rapidly as pgssizbllg it:
%)he d:ie zzmyl e vzﬁlgptfd with iron rails or otherwiss. The :0 Odd work, If found necessary
e fven 0 3 oie the interpaces and the sand between wells she 31 (fn piles in front should, then,
three feet an: the interstices filled with cement concrete. A 0uld be soraped out to a depth of
by using the centrifugal pumps which will be requir A trial may be made to sink thep wells

to pump out sand and water, whilst another pumps in wag:rt?rz :&r{}; 01:19 Puin ‘may be usod
san
: Jet hose should

be provided for the latter, so that the jets of wat :

the inside. The retainin’g wall should, then, ﬁ; nﬁgltbe uided round the odges of tho curb
front and the old work behind, a sort of coffer dam will be fo way, with the new work ‘i):xl
no diffienlty in pumping out the water, in order to allow of thnt:1 gd from which there should be
ments being: got 1n. oundations of piers and abut-

After the foundations of the piers, abutments and win
foundation plates of the frame work carrying the roller prtll?%; sli:rtzem;d the llle\rel of the
: nd uprights, the floor

~ The last layer of floor of 6 inches coment concrete should be put down at

the last layer of the ordinary concrete below, so asftg‘ Jgﬁ.{’,‘;‘@ ‘;;eo%ut down s i
~ There i8 no reason why work should not be commenced fr m"égg:n B v )
new work at the same time, but each gection should be fully %ﬁﬁle't e&et?f“ f each branch of the
Tt would be advisable, if pqgs;ble, however, to get the whole of the wallS &ﬁ?ﬂm noxt is bogun,
9. After the work has been completed to floor level and the upright fra; ni‘one season.

fixed ( robably in the second year’s work), the 40 feet spans between piersand a} 6“1{9 shutters
gl e it T o O Rty it by not bo Toun o B pomnoiad
aftorwards, ~ Grost oaro must bo observed in fixing and keeping the roller p L to fit acouratel
Jutely vertical. ) : P ‘ g the roﬂgb:‘ P‘“f!_hﬁght . bsoy-
" 3. The superstructure consists ofjordinary platfort brioks of fall elve Wit & fatibics «
ouldod brioks in surki mortar. The noses of tho outwaters ars ﬁnﬁ‘;@ with a faing of tabl
outstone. pmm ’ :

3

* wheels are connected
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4. The arches, 40 feet span, of five centres are to be built of table-moulded bricks in surki
mortar on wooden centrings, supported on brick pillars with sand boxes between to allow of the
lowering of centres after the completion of the arches. The centres should be lowered % inch,
just after the key stones have been fixed. 'I'he spandril spaces should then be filled in and the
centres fully lowered, a week or ten days after completion.

5. The face walls and blocking course may then be built, leaving the parapets to be built
after the monsoon following. A temporary bamboo railing may be put up, if required, to take

the place of the parapets.

6. In the last year of work, when the superstructure has been completed and the gates have
been fixed in position, the old bridge and anicut may be demolished in as large® blocks as con-
venient, and the debris thrown in to widen the rear rough stone apron.

No. 299 I, 22

Rerort to accompany plan and ostimate for lift shutters for Cauvery Upper anicut.
h 40 foet wide and 6 feet deep.

The Upper anicut will be fitted with 55 lift shutters, eac _
As will be seen from the drawings the construction and arrapgen_ment of these shutters 18
very similar to those now under construction for the Palandorai anicut, the only difference

being that these are larger and heavier. ; . :
The shutters are constructed as shown of % inch plate backed by vertical channel irons which

are Sﬁported by two bowstring girders.
ese girders are so placed as to each receive an equal share of the pressure on the shutter.
Bach end of each girderis carried by two oast-iron wheels 7 inches widein a cast-iron carriage.
This arrangement ensures each wheel always carrying its fair share of the pressure, notwithstand-
ing an{ irregularities or small obstructions on the wheel path. 3
The wheels will be fitted with diso-roller bearings of delta metal No. 1. The resistance due

%o friction will be very slight and all trouble from rust will be avoided. :
By the use of dise-roller bearings in the wheels and in the sprocket wheels of the gearing
above the labour of working the shutters will be so far reduced that each shutter will be well

within the power of one man t0 handle under any circumstances.

The wheels run on a planed cast-iron wheel path which rests on a foundation plate bedded
in the concrete of the floor and which serves also as one of the supports of the platform above.

Z iron at each end of the shutter butts with a slight clearance (sufficient to allow of expansion
and contraction) againgt the side of a vertical channel iron 12" x 3} x 3" and prevents

side play.

}i‘he planed cast-iron sill on which the shutter rests when down is also bolted at its ends to

this vertical channel iron which also forms one of the guides of the counterweight. "
for the

‘Another channel iron spaced 3 feet from the abovementioned one forms the other guide
counterweight and also another of the supports of the platform. The two rolled beams carrying

the platform rest on top of this channel iron and on top of the wheel paths.
Both these channel irons rest om, and are attached to, the foundation plate carrying the

wheel path.

The vertical channels and wheel path are all connected at intervals by a bracing of flat bars.

The counterweight is formed of 4-inch slabs of cast-iron. It is connected to the shutter by
sing over sprocket wheels as shown. The upper of these sprocket

strong gear chains o steel, pas
by a 33-inch steel shaft driven in the middle by a treble-geared crab on the

platform. ’
The Z irons on the shutter face box in thin vertical plates which are sprung so as to fit

tight against the vertical channels and stop all leakage.

No. 62 I.

Note by the Chief Engineer for Irrigation on the proposed improvement of the Upper
g (Coleroon) Anicut.

The Agunda Cauvery divides at the head of Seringham Island into the Cauvery
and Coleroon across the latter of which the Upper anicut is built. The anicut is in
two branches separated by an island 660 feet broad. The south branch has a length
between abutments of 2,0635 foot and an effective length of sluices and dam of 1,736
foot. The north branch is 464 feet long with an effective length of 3931 The
height of the south branch is about 6 feetand of the north branch 7 feet, but the crest
lovel of the two is nearly the same, that of the north branch being slightly the higher.
One of the first effects of the anicut was to scour the bed and banks of the Cauvery.
T check this, the Cauvery dam was b i1t in 1845. The centre part, 1,650 feet in length,
is 60 feet below the average level of the south branch of the anicut and at either end
there are steps 1 foot and 2 feet in height and 75 feet In length, making the total l
length 1,950 feet. There is unfortunately no section to show what the average level

of the Cauvery bed was when the dam was built, but the presumption is that it i
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slowly rising. The present level which varies somewhat from
'3 feet above the dam, while the Coleroon bed above the anicut
+ level of the crest.

2. A depth of half a foot on the anicut gives a discharge more than sufficient for
the lower Coleroon irrigation so that when there is over 62 feet on the O
gauge, water goes waste to the sea. This depth does not now give a sufficient supply
to the Tanjore delta where the irrigation has greatly extended since the anicut was
built. In the best of seasons the supply varies much in short periods and when the
river is in fresh more than the average supply is required to make
deficiency. There are besides some parts of the delta where the ]
supplied unless there 18 a fair amount of water in the rivers,

year to year is about
s silted nearly to the

auvery dam

up for previous
ands cannot be

3. The recent large increase in the assessment of the delta has given the ryots a
claim to expect that there shall be no further delay in doing what is possible to
improve the irrigation. The subject has been under consideration “for long past, but
was not thoroughly gone into until Lieut.-Colonel Smart was put on special duty for
the purpose. It was obvious that the cheap expedient of raising the anicut would
make matters worse than at present by increasing in height and volume the Cauve
floods, already so destructive and difficult to deal with, and in a short time would
have the effect of raising the river beds until the supply in low freshes became no
better than now. It remained to face the expenditure of substituting for the anicut
a regulator which would not only enable a better supply to be forced into the Cauvery
but also check the rise of its bed, while at the same time lowering the flood level.

4, Colonel Smart bases some of his calculations on Major Montgomerie’s figures,
but these were made on necessarily very imperf_ect data and the results can only be
accepted as approximately correct. It is impossible to measure the discharge of such
a river as the Cauvery in flood. What is especially to be noted is that in the flood of
July 1896 the difference in level of the two rivers at half a mile below the anieut was
about 2 feet. The effect of the proposed works willibe to make the level in both
nearly the same, the Cauvery being about a foot less and the Coleroon perhaps 8
inches higher than then. The effect of | foot reduction in the level of the Cauvery,
that is from 14 to 13 feet on the gauge and 11 to 10 feet in average depth, would be
to reduce the discharge about 15 per cent. We know the effect of a 13 feet flood as
there have been several. It will do no harm down to some distance below Trichi-
nopoly unless there is local drainage as well, and below Trichinopoly the only harm it
will do if the banks are properly maintained, is that due to spill over the road on the
left bank. The construction of the regulator at the Grand anicut, and closure of the
upper part of the Vennét.' which used to take 22' per cgnt._of the flood water, has rather
increased this spill, but it cannot be helped. The District Board cannot be allowed
to raise the road, but the §p111 may be made compar@tn.'ely harmless by the construe-
tion of a retaining wall with narrow apron where spill is likely to occur.

*

5. The design of the work except some details of little importance has been
gettled in consultation with the Inspector-General of Irrigation. The only novel part
of the work is the shutters. A good pattern of lift shutter at moderate price h
long been a desideratum and it is believed that Colonel Smart has solved the problem.
Shutters of the same pattern are about to _be fitted on other anicuts and it will be
known before the Upper anicut workjis put in hand whether they answet the expecta-
tions formed of them. : | |

6. The estimate provides well foundations, but these will only be built when

lid f.oundation cannot be got in without great expense. Pl‘OVl.slol} is made for a
ao-d o of 91 feet roadway. It can be widened afterwards, if the distriet board should
bri hgto do go at little expense. It would probably be found impossible with arches
wlii t as thoes,e shown in the plans to remove the centerings very soon after comple-
0 o d as it would be too expensive to provide centerings for a very large number
tion, sal,lnes it will be better to build circular arches of 9 feet rise. The difference in
zﬁs?‘.rl(;ein’g a mere trifle, the estimate has not been altered.

ith reference to the rates allowed for the shutter work; it may be explained
¢ zhew ;;:tinl;:te has been carefully framed by the Superintendent of the Madras
‘t%haofk shops on the ascertained cost of similar shutters, and there is no reason to think
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