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“GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Irrigation.

ZAD -—_-ﬂhe following papers :—

From Major W. L. C. BADDELEY, R.E., Superintending Engineer, II Circle,
to the Chief Engineer for Irrigation, dated Bezwada, 10th April 1896,
No. 90 K.N. °

In reference to G.0. No. 3049 W., dated 28th November 1895, I have the
honour to forward a report by Mr. Pereira on the subject of controlling the floods in
~ the Budameru and to offer the following remarks thereon.

9" T consider that it would not: be safe to carry out the proposed diversion with-
out constructing a strong masonry regulator at the point where the cut is to take off.
In the absence of such a work, we should have no guarantee against too great a
portion of a flood in the Budamern being carried into the cut, with the result that

" the banks would be breached and the whole line of diversion would be wiped out.

3. Allowing for the cost of a regulator, we could for about 8 lakhs divert into
the Kistna, under favourable conditions, 15,000 cubic feet per second, or about three-
eighths of the maximum flood discharge, which in September last must have been about
40,000 cubic feet per second. Under unfavourable conditions, viz., the Kistna being
in flood, the proportion would be reduced to one-fourth.

4. As regards the plans and estimates, I have nothing further to say, the project
is feasible from an engineering point of view, although it is directly opposed to the
general principles which govern the construction of drains, inasmuch as we propose
%5 make a drain across the natural line of drainage of the country.

5. The object of the diversion is to reduce the flood-level on the margin of the
Colair lake and it is necessary, therefore, to consider what effect may be expected in
this direction from the proposed diversion.

6. The bulk of the drainage entering the Colair lake in the Kistna district
passes the line of railway and the canal between Bezwada and Ellore. Our works on
the canal formerly provided for a discharge of about 82,000 cubic feet per second,
and for several years the canal suffered no serious damage ; but the late floods proved
that the railway bank had altogether insufficient water-way and steps are now being
taken to largely increase the water-way of the bridges on the railway and to provide
more inlets and outlets for the canal. It may, therefore, be said that in the interests
of the railway and canal, it is not necessary to go to any great expemse to divert a
portion of the flood discharge passing these lines, for the proper remedy is already
being applied to render them safe.

* 7. The drainage area of the Budameru being 864 square miles, the calculated
flood discharge would be about 25,500 cubic feet per second ; but from Mr. Pereira’s
rkjort it is clear that, owing to the abnormal rainfall last September, this discharge
was increased to about 40,000, or by 35 per cent. It is not unreasonable to assume
a proportionate increase along the line of country between Bezwada and Ellore and

* probably during the floods of last September the maximum rate of discharge into
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i I have examined the levels of the country lying in the Budameru valley and find that
slope between Bezwada gorge and [laprole is very gradual, not more than about 1 foot per
mile and above Kowlur, it is as muoch as 4 feet per mile. A little above Kowlar tank, the
Budameru river is joined by the Pullivagu and the whole of the flood water brought down by
i these two vagus has to be passed between Kowlur and Balarow tanks, a distance of about 13
Siles. The Budameru itself below the junction‘is not more than about 60 feet wide and about 6
‘ deep within soil, and itself is capable of carrying about 1,980 cabic feet per second. Now
ithe drainage area above this point has been taken out carefully and is found to be 294 square

2
- miles and the calenlated flood discharge, taking C = 500,is D = CM = 500 x 294° = 22,000
- eubic feet per second.

¢ The capacity of the Budameru is therefore quite out of proportion to the very large body

f flood water which occasionally comes down and hence the water has to find other outlets and

. spreads all across the country between the above-mentioned two tanks. In 1895 flood, a large

preach was formed on the right wing of Kondaguraza head-sluice and the water which escaped

ere did much damage in Velagaleru village, and a broad sandy channel lias been formed in
rear of the sluice.

: That the above flood discharge has been under rather than over-estimated may be judged

from the following. Mr. Joyce calculated the flood discharge through the gorge to be 20,800

(nearly) cubic feet per second—assuming a depth of 2 feet (the then maximum known depth) on

the road between Bezwada and Nainavaram hills, a distance of 1 mile 3 furlongs and a fall of

1:397 feet per mile. From levels now taken it appears that in September 1895 the water stood 61

feet deep on the same road, but I am of opinion that this greater depth must be partly due to the

water being backed up by the East Coast Railway embankment as well no doubt to the breaching
of so many tanks.

The area draining into the Budameru valley above the gorge is 364 square miles and C
Being 500, flood discharge works out to 25,500 cubic feet per second. The rain fall in September
gauged in Bezwada was 11 inches in 24 hours. Assuming that the run off from the above area
was only 4 inches, the flood discharge would amount to 89,154 cubic feet per second. In all
probability, therefore, the above quantity is by no means over-estimated.

6. The proposal now made is to divert a portion of the Budameru flood water along a high
level channel starting a little above Kowlur tank from a point in the Budameru, 800 feet below
where the Pulivagu joins it, erossing the railway N.G.S. line at 329th mile and running straight
for the old head to Jagamandra kalva ; the channel which was mentioned by the Collecter in his
report on the floods and one which was, as far as I can ascertain, used for irrigation purposes
before the anicut was built. The channel is to start at bed-level of the Budamera + 77-00 and
to have a uniform fall of 262 feet per mile and bed-level of + i8 at the outfall into the Kistna
which is the present bed-level of the Jagamandra kalva at the same point. A channel with the
above fall and 300 wide carrying a depth of 9 feet of water will discharge about 15,000 cubic feet

second when the Kistna is not in flood. When the Kistna is down in flood, this same

* channel will discharge not less than 10,000 cubic feet per second, which ought to give considerable
relief lower down the Budameru valley.

@ The latter quantity assumes a surface fall of 1 foot a mile with the same bottom width
gndhdepth, - The Kistna maximum flood-level at the point of outfall is not known, but the value
of the 1895 flood, which rose to 15°55 on the old anicut erest, was ascertained to be 69-14. Top of
bank at same place is + 77'40. Now M.F.L. at Kistna anicut is + 6625, but this height has

“only been aftained for one day in 41 years and similarly :—
' MF.L.
20" or 4 6625 .. «+» One day in 41 years.
19 or 6625 ... v 3days !
18" or 4+ 6425 ... et 99H T o
17 or + 6325 ... PG (o -
16 or + 6225 .. 89 2

o It may, therefore, be assumed that a 16-it. flood may be expected every year and provi-
i for disposal of Budameru flood water should be, with reference to such a flood aud the risk
' Budameru and Kistna being in maximum flood at the same time is one which may be uccepted
hout féar. The flood of 1895 rose, as already stated, to 15-55 anlat the point of outfall to
: 6914, and it may be assurwed that a 16-ft. flood would not ‘rise higher than 69-75 at the same
it which gives a surface fall of 1 foot per mile for the diversion channel. The point of ont~

il s 6 miles 3,040 feet (river bank mileage), or very nearly seven miles from the anieut.

8. The maximum flood discharge of the Kistna over the anicut has now been calculated from
NEbree different formul® and the lowest figure gives a discharge of 550,000 cubic feet per second to
ISvhich' it is now proposed to add 10,000 cubic feet (the caleulated discharge of the diversion
Sehannel when the Kistna is in flood) or ' of the whole. . This is a small quantity compared with

the whole and at the distance from the anicut it cannot have any effect on that work.

9, The proposed channel will have to be banked on both siuleg and the cross drainages whic

are marked on the plan (enlarged tracing of taluk maps, scale 2 J_mh(“a to the m_i]e:; will ha
be passed under the channel by means of under-tunnels. Three bridges at least will be required—
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s already been shown that the Budameru itself is of quile insufficient section to
 but a very small proportion of the flood water coming down the valley. In
make the proposed diversion channel more effective, 1t is necessary to widen

a bottom width of 200 feet from a point about half a mile above Kondagu-

tice down to the head of the new channel. A bottom width of 200 feet with a
per mile and a depth of 9 feet will discharge about 13,000 cubic feet per second.

the pressure of water at Kondagarazada head-sluice is always severe and it will be
stions that the ground on either side about half a mile above it is relatively
oning proposed will have the effect of relieving the concentration which seems

¥ this sluice and which has so frequently caused a breach round its right wing.
n of still further widening the Budameru may be kept in view and left for future
" In widening the river, opportunity will of course be taken to straighten its
ed course. The present bed width, as shown by the sections, varies from 45 at CS
at CS D, but the latter seems to be silted, and no doubt the extra width is due to

changing its course.

he Sﬁprc)fimate cost of the whole scheme may be put down as follows :—

(a) Earthwork— RS.
; Excavating main channel, forming banks, &e. 9.65.000
' 75,695 units earthwork at Rs. 5-8-0 4 } - S
(b)) Bridges— BS.
, Railway 60,000
Road 80,000
A 1,40,000
‘ (¢) Raising N.G.S. railway line 10 feet at point of erossing ... 25,000
' (d) Reretment—
: Weir slope of both banks with 1’ 6” stone and 6” backing. | ; s9 000
25,000 units revetment at Rs. 6-8-0 e e a0,
8,000 units gravel backing at Rs. 4-8-0 per unit 36,000
(¢) Compensation for 600 acres of land at Rs. 50 per acre 30,600
(/) Ramps, demarcation of land and miscellaneous charges 2,500
(9) Bix under-tunnels to pass local drainage under diversion
channel at 5,000 each
(k) Widening Budameru for about a mile above the point of
diversion =
(5) Compensation for 30 acres of land required for the latter at
Rs. 50 oes 1,500

30,000
15,000

Total ... 7,07,000

(Signed) A, C. PEREIRA,
14th March 1896. Executive Engineer.

—

From Major W. L. C. BADDELEY, R.E,, Superintending Engineer, II Circle,
to the Chief Engineer for Irrigation, dated Bezwada, 15th April 1896,
No. 136 K.E.

In continuation of this office No. 90 K.N., dated 10th April 1896, T have the
honour to submit the following report on the Colair lake.
9. First, I have to reply as below to the questions in your No. I1/21 K.8., dated
11th February 1896 :—
(1) There was another outlet from the lake as shown on the accompanying
sketeh-map. This drain, the Kaniticodu, passed by an artificial cut, through the
sand ridge on the southern side of the Colair, with a bottom width of about 20 feet,

_ and though some water must have passed through it when the lake was fairly high,

it could have had no appreciable effect in lowering flood level in the lake.

(2) The evidence goes to show that the Colair used to dry up in summer
sufficiently for carts to pass, for some years prior to 183+ The lake, however, was
never dry before the Kottada weir was breached; this breach was purposely made
some years ago to assist in draining the lake. There is no doubt that the irrigation
works have caused a rise in the summer level of the lake ; but that is merely putting
the lake to its proper use, viz., a drainage reservoir. I submit that the artificial
drains have had very little effect on floods in the lake.

(3) I have no information as to the sanitary condition of the lake,
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(3) T must now turn to the main question, and that is, what is to be done if we
t the lake is steadily silting up, and that the cost of widening the Upputeru
tive, and only likely to afford relief for a limited number of years? Upon
t, I see no reason to change the opinion I have advocated in my No. 1484
dated 2nd October 1894, and that is, abandon the practice of growing a five
8 _€rop on the margin of the lake, and grow a three months’ crop instead. It
1eve, be far better to abandon all cultivation within the dangerous margin,
costly remedial works which will eventually lead to enormous expendi-
I cannot believe that if the ryots really suffer, as they say they do, from
00¢ t they will long refuse to adopt the obvious remedy of growing crops
it be reaped before the floods come,
& IIQW}ug extracts from a report by Mr. Smith who has lately spent a good
e In Inquiring into the conditions of the Colair require no comment from
&8 request that the Revenue authorities will co-operate with the Public
‘épartment in inducing the ryots to grow the three months’ crop on the
gin 'ihﬂ'rig_ldly prevent any planting of kikisa or other grasses in the Colair
- The P\{bhcﬁWorks Department, by itself, can do little in the former and nothing
: ction.
he damage done this year is of course abnormal and was all the greater, as
a month earlier and a good many of the crops had been transplanted

erop of Tanjore paddy at Alapad which was ready to reap was submerged

and was harvested in water the next day, but with smaller outturn than

@ Been ; but had the ryot sown it ten days earlier as he was advised to
¥e done, he would have been able to cut it before the floods.

Wﬂlt, therefore, showed that this crop can be successfully grown and

but abnormal years before the lake rises, and I hope that the experi-

be tried this year will show that a second crop can be successfully
has fallen,

ryots take to growing these kinds of paddy, I think it will prevent

fiering the losses which they undoubtedly do in years of high Colair,

‘they say they suffer every year, though I still think that the losses

are over-rated. There is another aspect of the question which,

ies. consideration, aund that is, the gradual silting of the bed which is
king place.”

[ —

No. 106 I.
Note by the Chief Engincer for Irvigation.

of the improvements of the Colair lake, which is the great natural

¢ of the eastern delta of the Kistna district, with a view to its being

ved of its water, and thereby reduce the area of flooded lands on its

, destruction of crops grown thereon has, for' many years past, engaged

i ) @ Government. The question in itself is a particularly difficult one
: tlarge area that drains into the lake, combined with the fact that
iy its waters find access to the sea is a tidal one, and only therefore
OF this purpose as a duct which is not tidal. Several propositiens
om fime to time for improving the drainage into_and outfall from
iwo that appeared most feasible and were accordingly selected for

p the diversions of the Budameru—a large stream which drains the
est of Bezwada and finally after erossing the Ellore canal ﬁnds: its
lair lake—and the widening of the outlet from the lake itself into

mer purpose survey establishment was sanctioned in G.0. No. 3049
Wem%er 1895, and the result of the investigations by Mr. Perei ra,
: "r, who superintended them, is given in the report forwarded with
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