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No. 556. " Read the following :—
’ - - No. 309-A.
. ‘ 3 MEMORANDUM.

o . Tae following notes of a tour of inspection in the Kistna Delta, made between

" the 20th November-and 15th December 1873, are submitted for the information of
Government. ; ) :
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2. - This work isrg;anerally in good order and requires only such ordinary i

' Anient Tepairs as are necessary after the freshes
nicut.

' of each year. The apron appears to
.have svffered no disturbance, and, except in rear of the spot where the fish-ladder

was, there is now said to be no hole or any: considerable depth of water below the
apron. "The lower part of the apron has a steep slope, but is regular. The Dis- .
trict Engineer has been requested to have a few cross sections of the anicut taken

annually, in order that changes, which might otherwise pass unnoticed, may be
detected. ‘
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There was at one time a very deep Lole to the north of the groyne on the
north side of the southern set of under-sluices, and this has to a great extent filled

up. It must be carefully watched. The usual rough stone raised crest had been _—
put up for the dry season. ' N ’ i

) * 8. The state of the shoals is much better than was the case some years ago.

-

o ) The yearly changes are considerable -and
- Diver bed above anicat. . . not much can be done to affect tl,xem. !
On the north side the river near the head works has improved. Abouta mile or* - !
80 higher‘ﬁup on this (the left) bank three groynes have been constructed to _

stop ercsion ; the water was not deep in the'first instance, and it has since shoaled
considerably ; nanel or lunka grass should be planted. . : ;

F ' "The banks of the river generally, where not in advance of thejr

should have a lunka grass (nanel) or wild cane (pey karumbu) facing
4. .This is the quarry hill on th

proper line:

e Bezwada side, and is used to secure at a

: _ Telegraph Hill, - considerable hﬂght one end of the tele- . 4
. . graph cables which span the river, the
distance from post to post being probably not far short of 4 mile and a quarter, -

"The first wire was put up towards the end of 1857 daring the Mutiny, and was
blown away in the cyclone of 1864. "Mr. Peters, the Range Officer, pointed out
the great rapidity of vibration along the wire; this vibration passing to the oppo- _ v
site end and back again in seven seconds. .
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..  The view from the anchor ' posts over the river,

and the canals is very good, and the arrangements ¢
thia point. - : : ‘
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f?:e anicut, and head. works
an be ?vell understood from <
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5. This river is one of the difficulties of the Eastern Delta. It rises séme

The Budemair, _ ) 35 miles to the. n?rth of Bezwada and -
! approaches to within a couple of miles j
@

ot

of the ¥awtna at that place; thenf aft‘e?gg pmpt-turn tothe nor?;hwarq again, it , .
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* Kistna is above the level of much of the ground on the banks of the Budemair,

- absolutely unavoidable,

~of or uged for fuel. Shavings and a
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;t;n; in ]9(, south-easterly. direction to the Ellore Canal at about 3 miles from the
tha works, runs‘fur 5 miles on the north side of the latter, and then crossing t
N e sgutbward has a course of some 30 miles more to the Colair Lake This r? .
astheenta source of constantly recurring damage to the Ellore Canal Inl:;r
north-east monsoon of 1872, it breached th ; i ! y
. ! e canal extensively o 1 t
some miles. The first breach was at the thi 1 et b
e third mile opposite Muti
; : d ialampaud ; :
l];erg, as t.here‘wasa very strong bank with a revetment some 9 or 10 feetpabov,e ?lut “
I .t . I; 1;1 thhe canal, it is believed that the breach was purposely made in tl:e \’
interest of the owner of the lands alongside, which i .
blo Qe g e : gside, which were inundated to a consider- ;
ps on which were in danger of being d
nd ¢ troyed. The bed "
proper of this river near Bezwada is onl tned diteh, o reshe
: ' y & good-sized ditch, and the freshes °
es
:xxsrt);iateha hvndg extent of country, a great deal of which is in’ consequence lef: |
. as been suggested that this stream might b i ‘
: g ght be turned into the Ki ?‘
:.bove the anicut, and such an arrangement would be practicable, but some llistttr;: !
- , i
ime would be needed to work out the arrangements, as high flood level in thei
S;m}h a diversion would make it much more easy to deal with the cross drainag
;)) sle \‘;ppﬁeir Pari}; of the Ellore Canal, and it would probably answer to enlarge t;: i;
ed and efficiently embank the Budemair in order t i
. : o reclaim the valuabl |
alongside, which cannot now be cultivated. The project should be :xa:n?inla('inds :
. . ~ - € i
:)oon as the District I:Jngu.leer may be able to undertake the investication : as W;ﬁ
e ?e.en further on it --wﬂl be practicable to prevent any considec;'able ’dain g
resutt.mg f:o}rln tlhe relative positions of this river and the Ellore Canal and so iﬁe
question of the diversion, though by no means “uni i ’ .
it would otherwise have ,been. = SHmporianty T mot g0 prossing s

6.‘ Some of _the buildings are in a dilapidatelt‘i stat;%',' ;nd the

T8 SN Y Reres

e ke

y roof where ¢
angerous was being removed with a |

. view to its repair. - These shops, whi 1
s}c:me 1.5 to 17 years ago were highly efficient, were, notwithstandine thi,n dld} :
the ass1sta?ce which they are able to afford to the Delta wor s years |
almost entirely disused. They are now being

. o

?:;)oncler. ll)le necessary to s?,nd dredges and other plant a distance of over 90 miles

: ob:v .alad weram for repair. Almo§t; all work, except iron castings which should ‘1‘

ed.o lz;u.ne from Dovylaxshweram, can be done in these shops. 'I?here is need of :

ratut:)a nzprovement in the yard arrangements. The machinery and plant ha ‘f

:od een dlftllfirto properly cared for. Component parts were lying about wit;ho:rxt;z

rder, and 1t is certain that much dela i i i |

y and inconvenience would b i ;

from sundry small parts being missi i b ot ot
. eing missing. Crab winches and all pl

plant of mod

:;ieisss};oul;l be put to;gethef-, or set up and placed under. cover, so as to be avai‘la:;;: ;

eata moment’s notice. No plant should be left out of repair longer than is :

heoricly unavoid There is a Powerful crab winch which wasobroken in:{.

: . g the.Te egraph. cable; for it new castings should be obtained at "

rom : owlaishweram, aqd the winch, instead of beine left rusty, b kst "o

32:{32‘;‘1:;31)19’ Zb?uld_ be completely repaired and got re:dy for re-izguero X’ , ani}

deal of 3 y:rkls blocked up with chips and battens of wood, which sh;)uld ﬁxl'e; ,’

stacked, such as will be of future use being kept and the rest dispo ;

sed

Il such combustible material should be swept |~
: . }

Workshops at Bezwada. .

ks, for several years |
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P R S

~

\u

e

Tt i e

‘\\

WL o 2 NGRS s e e S
. f

. 7 1 .

: i ? . 5
R T PN R -

~ Proceedings of the Madras Goternment, Public. Works Department,

more being taken up for private work.
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up and placed where it can do no harm, at any rate twice a day or oftener if
necessary. It is somewhat fortunate that the whele place has not been buriit
down ; the risk has been by no means insignificant. ,

In the yard there is a miil for hulling rice, whicli is intended to be driven by
water-power and which was put up at Nedamole in 1863, but not being found to
answer it was dismantled and sent up to Bezwada. I am not prepared to say that
rice hulling by machinery is an operation for which there is likely to be ademand,
but with the command of water-power which we have in this and the Godavery
Delta, it is somewhat remarkable that nothing has been done to utilize it. - Per-
haps this machinery could be adapted to grind clay and lime for making hydrau-
lic cement, of ‘which a large quantity is Lkely to be needed in carryingout the
Delta improvements. At any rate it will be well for the District Engineer to besar .
in mind that for six or eight months in every year there is a vast amount of
ower wasted at the several lock weirs, and that were evena fraction of

unutilized p
1 purpases, it might lead ultimately to much

tLis made use of for departmenta

. "Tip Wagons.—The iron work of twellyxty tip wagons was sent to this district-
ip wagon has been constructed, but there is no

from the Upper Godavery. One ti *
suitable work for plant of this class, and it will be well to get rid of it. The Rail-

Madras Harbour might perhaps turn it to useful account.

f this class in the Kistna Delta is small, but it wants
much more attention than -it has yet
raceived, and it will be necessary to

jintroduce order and systeﬁ\ before the large increase which will be required when

7. The amount of plant o

_ Floating Plant.

the completion estimates are finished and ths
come to be carried out. Under a receut Order of Government a complete register

of all such plant will soon be obtained, and provision for its up-keep will te annu-,
ally made in the Budget. In addition to theinformation required by that order t»
be recorded, the district register should muintain a complete record of all consi-

" derable alterations and repairs, so that it may be known what this plant is likely |

to require. For.the steamers and steam c(redges boilers are from time to timae

© required, and the indents for these should not be forwarded after, but a year or

. - should always be kept available. The ineficiency of a boiler intended to work

| ono and a half years before, they fre needed: Spare boiler tubes and other fittings

- up to 50 or 60 1bs., but unable to bear more than 235 1bs, and with a third or a half

“ of its tubes worn out and plugg
" affairs should not be possible in the future, but should be provided against by such

_measures as may‘reas;)nably be expected of intelligent officers. "I am not here

" yeferring specially to any - particular boiler, but to a condition which has been
f not exceeded in several instances elsewhere, if not in the Kistna..

~ai)proemhed i

"~ All boilers should be tested periodically to 50 per cent. over working pressure by

v water ;;ressure. This is a matter of no difficulty. "The resplts should always be
* recorded and the working pressure, when necessary, reduced. ;The test will usually
show when it is time to indent for a new boiler. ) .

Dredges.—Dredges Nos. 3, 5, and 9, and lock dredge No, 2 were lying in the

Méﬁn‘ Canal and were inspected. Much requires to be done annually to keep this

" description of plant in an efficient state.
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extensive works provided for in them

ed may be r:eadily understood, and such a state of

The pins and links of the bucket chains -
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wear rapidly; the distance between the main pullies can be adjusted to fit the
constantly increasing length of the chain, and this a ljustment should bd frequently
made; as far as [ have been able to Tearn the meauns of adjustment have commonly
been overlooked. Spare links, pins, main palley bars (cast iron), rollers, roller
axles and other fittings which wear rapidly shoull be always at hand to replace
those which need renewal or repair ; thena day or two will sufficoinstead of weeks
to render a dredge again efficient. No. 3 dredge was in fair order; the buckets
and bucket chains were absent. - : S

No. 5 dredge wants extensive repairs, and oneside of the mfin frame carrying
the bucket ladder wants a new casting. Boiler wants new tubes.

Dredge No. 9.—Bucket chain rallers ,ete., in very bad order indeed, the whole
of the links, pins, etc., require renewal or thorough repair; quaite unfit for use in
its present state, and must have been 8o for a long tiine before work was discon-
tinued. Engine and boiler in better order. *

No. 2 Lock Dredge.—Bucket chain and rollers need thorough repair, as do the
engine fittings. At the head lock of the Bank Canal, Western Delta, another small
dredge was at work, and the minor ﬁttiglgs of the engine were not in good order.

Six old wooden dredge punts have .i)een Iying in an utterly unserviceable state
for a long time on the right bank of the canal, they should be sold and removed.
Unserviceable plant incapable of repeir or further use wouid occasionally fetch

something if disposed of at once. After years of rotting it will often not pay the

[

_cost of removal. =
8. The rolling shutters are ineflicient from the rollers having been insecurely
fixed, so that they have become displac-

, . ed. This should be put to rights and
the shutters made thoroughly efficient. They require to be provided with suitable
arrangements for working them : a great crab winch without any nieans of traversing
was standing over one vent, but this is for all practical purposes a very clumsy way
of setting to work, and it is almost as troublesome to get the winch from one vent
to another as it would be to lift the shutters by manual labour. Within a few yards
of the Delta Workshop something better ought to be possible. A small winch

Head Sluice, Bezwada. .

- mounted on a carriage or truck, running on rails, would do; and, if the powér be

+

moveable, proper means of eecuring the shutters when lifted must be provided.
9. An early opportunity ehould be taken of fitting this sluice with proper

Seetanagarum Head Sluice. shutters worked by screws. ~At present

eson the Bezwada side. Angle iron be%zrings should be given, and the holding down
plates of the cross beams carrying the gear will need to be placed at least 6 feet
below the platform ; this may be done without dismantling the upper parts of the .

piers, as the stone can be drilled without much difticulty with an augur and the bot- - e

_ tom plate can be inserted at a wide saw cut, which can afterwards be filled in with -*-
~ Portland cement. : I o

is a@?nt 1,000 yards in length, is also called the
- Masulipatam Canal, - though that com.
mences properly speaking at the end of

10. The Main C_ajml, which

Eastern_Delta, Main Ca;xaL S )

‘the théixsaqd yards. ?t_ié béing enlaéged as fast @8 circumstances will permit, but -

[
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_ . , + -~ regulation is difficult, and it will cost
less to make a single set of shutters perfectl y efficient than to provide a doublo set -
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of course the necessity for conveying wator for irrigation and navigation renders
it difficult to get on with it as fast as would be desirable. A convenient quay with
wall and steps to the canal, and a roadway with ramps to the main road above has
been nearly completed.” The merchants complain that the accommodation is
insufficient, and undoubtedly the traflic is very considerable, but much may be
done by regulation to make the most of the quay room. At present boats lie along-
side much longer than is necessary, and it will be requisite to introduce order and
system, and to limit the u‘s’c? of the stone quay to boats which can be rapidly loaded
and unloaded, and to passenger boats. Timber 1is stacked near the head of the
Ellore Canal. It will perhaps be advisable to ‘put down moorings to facilitate the
management of boats, as the current will ’be rather strong when a fall supply is
being carried. The District Engineer should draw up a set of rules for the regula-
tion of the traffic at this terminus, and, after obtairing the Collector’s concurrence,
transmit them for sanction. ‘

11. Two questions, both of very
considerable importance, had to be dis-
cussed during my visit.

" Ellore Canal.

1s¢.—The best way of improving th.s.canal so as to allow of its irrigating
as much land as is likely to require water, and to make it a thoroughly
cfficient line of navigation.

. . . .
2nd.—The requirements for passing'cross drainage in safety.

.

With regard to the first point it is clear that from want of sufficient attention co
levels in carrying out the various works, wtich, during a long series of years, have
been constructed, this canal is not .as eflicient as it should be, Following an
example which was set by’ the late Colon.el Anderson who was for some time in
charge of this district, it has been proposed to carry the water in a channel dis-
tinet from the navigable canal, and Lieutenant McNeil Cammpbell has devoted a
good deal of tima and trouble to working out a project in this direction. The -
object is, by carrying the irrigation water at a higher velocity than is practicable
in a navigable canal, to reduce the amount of silt deposited, and this arrangement
is feasible and advantageous under the circumstances to which it was originally

" applied, viz, to canals running for the most part parallel to the drainage, but itis_

altogether inapplicable to those which cross the drainage of the country as does the
Ellore Canal, for then this cross drainage has to boprovided for twice over, and where
the area drained is large, the additional cost is necessarily very great. This objec-
tion was pointed out in paragraph 17 of my Inspection Report, priuted in Proceed- -

"ings, Madras Government, of the 10th March 1871, No..722, in connection with the

similarly' circumstanced Commamoor Canal in the Western Delta, and it is to be

{ regretted that any time has been devoted thurefore to the preparation of a scheme

for a side channel for the Ellore Canal. There was no section of this canal avail-
able -during my recent visit on which the f details of the’ required improvements
could be laid down, the longitudinal section which had been plotted l_>eing on too
small a-scale to show accurately what the present conditions are, but it’ will not
be dificult to state approximately what is necessary. . A
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-0-139 feet a mile. The discharge required in the upper
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et
w3780
Tho bed level at the head is to be ab - v .. 8195
And the upper sill of the Ellore Lock is _...b o oo 4550 -
The full supply water surface at the head will : Eli:)re Lock would
A suitable depth of water on the upper gill of the I 95

be 6 feet, making the water gurface there

+¢ would
ymmelair Aqueduct at Ellore, it WO

d for it

At present, owing to the high level of the T entioneds

not be practicable to fix the water surface at theflotc ];na:fltt;o(::educ*; but th
1d result in a depth of water of only about 23 fee nverting

i be solved by removing the aqueduct, or rauber 1‘))’ e t aavan ages 88
culty t.nay . alteration whichn would result in such lmp"rtm.1 o the dismant-
of slmces(,l an 1 of drainage that, much as I regret advocating 1s it sho old
rf:gards 1spofs£:: o o :v ok w’\xich has withstood repeated floo fc:r ho Pur-
ling of.a per te beycause ractically the aqueduct has been useles.s o Lontinues
be carried 0? ; oode urll)der the canal, and after frequent alteratio g ontirely
pose of P’:isslgocdve (;S ever. and its arches are and have been for o il

to be asbmea ::d o d the fre;hes go over it, occasion breaches, thro® “l'hen :p ill be
blocked 1)-7 80 tI;at altogether, after full trial, the time bas comed which stands
the1 lc:r\ae,t rsid fa work whi’ch has not answered its purpose an¢-

?z th: fmy of much needed improvements. ing 40

- igtance
12. The surface fall then ava‘lable will be 7-,35'§‘e;t,§:; f;tllf i:lbe from 37'52
miles, the average will be 0-189 fect a mile ne*}ﬂy-f . ee sivalent to 80 average ©
at the head to 3195 at the Ellore Lock, oOr 595 fee qpﬁrt of the can
. +4 at presed
62.000 cubic yards per hour, and the bottm width of the ;3;13;;’; :’ fr the dlscb‘“fl%e
Tt,xe surface fall for the first ten miles will be less thanf t : s :wi g about the
would be too great. A surface and bed fall of 0-08 09:; fzet - eond. Below this
required discharge, and a mean velocity.Of -abogt ith reference t0 the d
oint the surface fall available should be dlstrlb\fted with e tion' off-take, an to
gequired in each section, or between each considerable urlaarob; ly in excess O
* the present dimensions of the canal, }\’lliCh generau-ybfl’:e:;rface fall in t%‘ez)as;
those required. There will practically_be no apprecia il be

w
th of water¥
five mi‘eS, which may be treated as a still-water canal. . The dep 40 85 may.be

. ill decrea®. .
feet in the first section of about ten miles, and thereaflt-er ‘:vill not8 oot the exx.st
found convenient. In the upper 20} miles the remodelling : pe re-built-

v , : ich will have £ 0
ing under tunnels, but below that there are several which w have 10 rela-

- ' - b4 ) for t‘ley, ¢
How the levels of these latter were determined is & mystery, 1% those 10 %he

) Bbe - oa] seeing that some of
tion to any possible arrangement of the capafl3 sge\}\‘lgq (t) o tanoel 08 .
lower miles are higher than those in the upper miles. ed, eve 3

€ . N . . onsuuc .
a depth of 6 feet with a full supply can be obtained x}ged be recol®] e of this class

. . and wor : .
{he width and water-way beslightly less than that ‘reqt_nred , BD eqﬂal foor 10

i1 bo eque! -
on which the water-way with a depth of not less than 5 feet will B° it hoped,

, . 1 tions Wih."
excess of that necessary may be retained. These observaiio “h ydiffcnltys

) e .4 out wit ouv; .
enable the remodelling of the levels of the canal tobe W orkedﬂoﬂ' " it ho detoils

) . < 1f at i ; to modLy "~ .
and the District Engincer may consider himself at liberty 10 Jer this nECES -

- . - . T g ents ren v
within reasonable limits, shovuld the distribution ?T‘”t“’gf;%',‘, S
ary or desirable. = - P R :
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" ‘the cross drainage to be disposed of is 36,607

or less than one-fifth of that r.equired. As vs%ili readily be underst
. rrinfall of the end of 1872, though by no means a maximum, breached the canal

I X
N :
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1
13. The large area of country draini&g across this canal and the inadequate

means of discharging flood-waters, have

, ) I;ed to repeated accidents, to considerable
damage, and fo the closure of the navigation, with as a result much inconvenience

to the trade and traffic of the Kistna and Gadavery Districts. This canalisa great
highway, and as such it is most desirable that it should be closed as seldom as
possible, and only at such times as may be ulfjlavoidable owing to the supply of water
in the Kistna running short. The requiréments of the cross drainage have been
carefully gone into, and what is proposed to be done will be detailed below. Circum-
stances render it impracticable to adopt for’»very heavy rainfalls the more perfect’
arrangement of passing all cross drainage under the canal ; but, by allowing ample
vent across the latter, all risk of damage win be avoided, and as the floods, instead
of being obstructed and rising until the cana‘l banks gave way, will be discharged at
a level not exceeding 2 feet above ordinaryi full supply level, comparatively little
silt will be deposited, and no injuries of im;\)ortance will be sustained.

Cross Draiaage.

\ 14, Commencing at the upper end
o;f this canal the first drainages to be -
dealt with are the—

nd the - Avadapilly basin of 96 square

1st Section, Budemair and Avadapilly.

- Biademair, draining 525 square miles,

miles, and these must be taken in connectign, as the watershed between them is
liable to submergence.

be turned into the Kistna above the anicut,
arrangement will not materially affect the
it will make the latter more efficient.

If the greater partijof the drainageof the Budemair can

he advantages will be great, but that

easures to be taken below, except that
i

In calculating the discharging capacity| of works passing drainage under the

- * cgnal, it has been assumed that in

Basis of calculation.
asis ot catou ation e,}treme floods the water on the upper

side of the canal may rise to 4 feet above thatin the out-fall channels, and that
the velocity through the works will consequently be about 10 feet a second.

Maximum flood discharges have been calculated by the formula D = 5625 M3 = »
cubic feet per second. '

The maximum flood dischafge from the two basins forming the first division of
L 11,790 = 48,397 cubic feet a second,
Cuabic feet.

.. 630
5,330
1,206 .

The existing means of discharge are Ryv.es‘ (('hannel, head sluice
Budemair aqueduct, through
Over walls ..

: 6,536
Two under tunnels above lock ... (

sae | Y Yy ese s 840
. 3 Ny ‘
‘Kaserapilly escape sluices, two vents of 15 feet each which are un-

serviceable
Escape in 16th mile
Avadapilly under tunnel ...

ame LR} . .‘Q‘ ( LA 2] e o e s

sse [ XX X e o8 (XX one 828
! ves & Yy Yy see ese 400
Total Cubic feet a second... 9,234

i
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 maximum level of the future has bee;'n
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very extensively. It is unfortunately very difficult to provide altogether adequate

. means of passing this division of the drainage ; what is proposed is :—

1st to allow free Passage across the canal in the whole of the
seventh mile. Here most of the breaches occurred, ground level
approximates to, but is a little above canal full supply level,
and the circumstances of the locality are therefore very favour- .
able ; the discharge across this mile may be takento be ... 30,000
2nd to substitute for the Kaserapilly escaps sluices, an aqueduct
of 12 spans of 10 feet each of abg’nt the same height as the
Budemair Aqueduct, and having also sluicesin the lower side ;
wall of a capacity of 500 cubic feet per second, for the dis-
charge of water coming down the canal from the Budemair
Aqueduct. The discharging capacity of this work will be, -
through the arches, cubic feet p 4=~ . 16,360
Over side walls oo ese R S ver l,‘453
Through side wall sluices _ ... . 500

8,313
« - ™'Additional cubie fect per second... 38,313

> N ——— . -

In these calculations it has been sssumed that the ordinary water-level in th

: ‘  canal may be raised 2 feet on “the
' occurrence of extradrdinary floods and
that that depth will pass over the side walls of the aqueducts; as a fact this
) more than once exceeded, and within the
limit proposed but little harm beyond some silting will occur, as all aqueducts
which may be submerged will have' the ends of their vsji{:gs, or rather the side
walls from the faces of the abutments, stepped or rampcd up to the tops of the
embankments, and the common cause'of failure of such works, viz., the turning of
the wings, will be obviated. - The sevez;’lth mile opening will be capable, if necessary,
of discharging a larger quantity of water than that shown against it, for a few

Maximum water-level in the Canal. I ‘

“ additional inches of depth would male a material difference in the discharge. It

is, however, only to be considered ab;; a safety valve, to come into play wlen the
regular works are unequal to the disposal of the drainage, and nothing will be

- done beyond clearing away ‘such_ poytions of the baoks as remain, and levelling

 the ground where necessary ; the soil’is good, and will not be washed away to any

extent of importance ~during the }e‘v_gj hours that- water may
discharged. - S e b |

o ' S s T F U f 415, The next separate section of
. 2ad S,e fﬁon' At,kur Dmﬁ‘ge':j ) the dra.inage is the Atkur with an area
‘ .of five and a half square miles—

be _occasionally

»e EETYY T eea

R
Maximum flood di'scha.;'go -‘ ;A. }

NS I R

_Ei'i";t?ng Works, =~ .

Lo . :'v‘ , ,:l - . -
N TS VT SR

© Atkur under tm;nel; cubie feet

Atkur escape weir S “"V’».';f...J 648 - .- -
- Sluices .o+ L. .. SRR U RN
’ - 'I",’ . Om—— 21788‘

FPrettipaud escape weir ...

3

. Sluices- ... ..

.ede _ 7

- L743" C.feet a second.
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#o that the existing provision is more than sufficient.

The Atkar escape might be
made more convenient for regulation. T

16. The Ampapur drainage basin

\ has an area of seven 8qQuare miles :—
Maximum flood discharge, cubic feet 2 second

3rd Section, Ampapur Drainage.

2,059
Ezisting Works.
f 21st mile, under tunnel, cubic feet a secord ... . 280
21s¢ mile, outlet e . 475
« — 755

‘ __Diff'erc;nce, Cubic feet,. I,_394
which can be disposed of by lengthening the outlet from 50 to 190 feet.

_— .
17. * This drainage has an area of

43} square miles, and wil] be taken as
50 square iniles :—
Maximum flood discharge, cubic feet & second

4th Section, Viravelly Drainage.

7,633
Ezxisting Works. w .
- Outlet, 220d mile, 150 cubic feet ... .. ... v 1,425
s 28d ,, 75 » 712/
Viravelly vaxu under tunnel 850
Yscape, 24th mile, weir (4 feet on crest) s 1,728 -
Sluices . o e 720
‘ — 2,448
Under tunnel, 25th milfe .., . 280
Outlet, 26th ,, - . e 2,280 )
: ——— 7,995

and this drainage is sufficiently provided for. Some breaches occurred, tut these
were partly due to overflow from other drainages, and partly to the outlets having
no wings. The escape in the 24th mile must be improved.

18. The area of the Ramaleru
drainage is 109 square miles, and for

110 square miles the—
" Maximum flaod discharge will be, cubic fect

6th Section, Ramaleru Drainage.

LY

e ees 12,910
Ezisting Works. s
Outlet, 238 feet, cubic feet . e 2,261
Rama!eru_under tunnel, cubic feet .
Tatigudiem  do, do. } I 1,500
- — 8,761
50 that a great addition to the existing means of dispos;

19." The drainage of 25 squara
miles has hers to be disposed of 1

.. 4809

; ;Gth Section, Peddapad Drainage.

Mazimum flood discharge, cubic feet ... . . .
: ’ Ezisting Forks,

g With self-acting shutters .. 1,800
< ees qﬂm‘ 6()0

——

Kulpurru outlet, 48 feet lon
Peddapgd under tunnzl

) 2,400
iﬁ'erenée, Cubic feet, 2,463

p)
; 3.
¢

—————
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The self-acting shutters of the outlet cannot be relied on and they must be
removed ; it has been considered whether it would be advisable to raise the crfest
leaving sluices therein, or to let it be a simple weir with its crest flush with
canal F. 8. L., and it was decided that the better plan will be to omit sluice vents,
and to provide for the required discharge by an additional outlet. The arrange-
ments will then be—

Kulpurru outlet, cubic feet a second ... v eae 456
Peddipad under tunnel, do. do. ves s 600
Additional outlet, 393 feet long, do. do. e .. 3,753

Cubic feet. 4,809

¢

20. The 7th and last section is the Tummelair drainage with a catchment
. : basin of 457 square miles. The canal
7th Section, Tummelair Drainage. has suffered repeatedly from this river,
which divides into two branches above the town of Ellore, and inundates a great
extent of country. It is perhaps somewhat surprising that more damage has not
been sustained by the canal below the Ellore lock, as the spill of the river in that
direction is considerable. It would not have been really very difficult to prevent
the flood waters of the river breaching the canal banks; but, had these been main-
tained, the part of the town and station to the north of the canal would have
been entirely swamped, and the necessity for relieving this part of the town has
led more than once to the cutting of the banks to afford additional outlet to the
flood waters. ‘

The remodelling of the canal will carry with it a complete change of the
arrangements and conditions. Full canal level will belowered materially, and
this will be an improvement ; and the waterway will be very greatly increased

and placed at a better level. What is supposed to be the full supply level at the

escapes near the Ellare Jock is 9-58 feet above the upper sill® of the lock. In the
' revised arrangements the ordinary water

* 31-9:. level will be reduced, 3:58 feet or to

3795, and will never rise above 39-95.

In this case the lower escapes which have to be remedelled will be first

considered, as the additional waterway to be provided to the westward will depend
upon what can be done with the existing works, -

The maximum flood discharge to be passed across the canal may be taken

at cubic feet per second 33,520. The eastern branch of the Tummelair is admit- 4

ted to the cenal, and has two outlets. Of these the first is an escape weir with

self-acting shutters, which do not act when most re(;uir_ed. The masonry crest is
st 3 feet below present I. S, L. or at 38-53, and the apron at 35-53. - This latteris

higher than is convenient, but the work is a substantial one of three bays of 48 feet .

each, and it would be & pity to dismantle it. It will be divided into sluice vents
of 7/ 737 each by constructing four additional piers each 2§ feet thick in each bay, and
the sills of these vents will be at 35:53. The height of the shutters will be only

2:42 feet, end the maximum depth of water passing through 4-42 feet, at which -

height the arches will spring. The fall below-the work is rapid, and the water
level in rear will probably be at least 3 feet lower thau that in the canal, On this
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. feet, and the shutter platform at 4745, which; is 5-54 fe
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assumption the discharge per foot of‘Iength will be 29

58 cubic feet a second, and
for the total clear length of 114 feet 3,372 cubic feet.

-

The shutters will be worked by ordinary screw gearing.

A little west of this there is an escape with its crest at 42:28 and a length of
60 feet, and there are three sluice vents 3 feet square in the body wall, Under
existing arrangements with water level in the canal at 4353, its di

scharging capacity
is about 970 cubic feet

a second, but it i3 not at a level suitable to the remodelled
canal, and a much more powerful work is needed. It should therefore be dis-
mantled, and in its place a set of sluices having their ‘sills at bed level (31-95)
should be constructed. The vents should be 6 feet wide and the shutters 6 feet
high and they may be made to lift 6 feet or 8 feot as mray be the more convenient
for the roadway and shutter platform.level. -.
in the latter seventeen vents will suffice,

and will give a discharge of about 6,250
cubic feet, :

The total discharge to be provided for the eastern branch of the Tummelair
will, therefore, be 9,622 cubic feet, whichis about what the late Major Ryves

. contemplated, but is much more than the works constructed, had they answered

- in every respect the expectations of the designer, could have passed at the level at

which they were built. . ) ] )
Noinlet weir to prevent water leavingithe canal on the north side will be
needed with the revised levels. Across the west branch of the Tumm
rather on a new cut which superseded that branch, th
referred to in paragraph 11 above stands, and it is at
weir of some 225 feet in length, It probabl); discharged in 1872, with ardepth of
3-60 feet yoing over the side walls, some 4,930 cubic feet a second, but the flood
level was so high asto breach the canal banks in all directions. The bed level
at the aqueduct is about 3658, and the side walls are at 41-31 ; so with the revised
flood levels the wings will be of ample height. My note-book does not eontain
_the span of the arches, but it would seem to be 15 feet, with piers 4 feet high,
and rise of arch 3 feet. So probably the river floor is 9 feet or 91 feet below
the present bed, or at 27-58 to 27-08. The revised bed level being 31-95, tHe sluice
sills may conveniently be placed 18 inches lower or at 30'55, and the shutters will
then be 7} feet high, while to obtain full discharging power the lift must be 93

et above the present road-
into two sluice vents of 6.
the raised sill must be of
bonded into the fluor and

elair, or
e aqueduct of twelve arches
present an inlet and outlet

way. Each archway or span of 15 feet will be divided
feet each by a 3 feet pier, the masonry of which and of
picked stone extremely well fitted, and the sill must be
main piers. ~ It will be well to build it like a lock sill..

The twenty-four sluice vents will dischar

of the existing aqueduct at the springing line are probably not far from revised bed
level, with which they will be made to correspond. The piers may be shortened
to the length required to carry the arches over the sluic
which may be placed at or above 39-95. The shutters w
ings in the groove or shoulder, and should h
surface af the shutter itself, so as to reduce th

ge cubic feet 10,58%. The abutments

@ vents, the springing of
ill have angle iron bear.
Ve iron straps to forun the bearing:
e friction and power required to work
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L ) 2% It will readily be understood hoyr é’reat a change in the condit“ f th
. ' g ion of the

Altered conditions of Canal. canal the provision of adequate means

: _ , for the passage of er ; .
effect. Moreover, as regards at least the ldwer part, notgznly wi;)lsin?;z::g;e .
aterway .

v be provided, but the much 1 .

[. ’ ‘ u_c ower level at wh‘xch the dischar il .

f ' :igto? to 'Ifﬁe accumu!atlon of water, and a3 this comes dog\:nwiltlv:ziil]iebr;lace il put

: oI.{ e conversion of the Tummelair| Aqueduct, the buildine of o once got

; wt;]a;rn , :,serapllllx, z}nd the reconstruction of under tunnels, can beoc:r ’f“daqueduct

C additionzlc:vx:: is closed,bbut by far the ?greater part of the works ;:: a(;;‘lt 3?1
§ erway can be gone on with : . ording
,; g 1th at any time, and if all materials for the -
g
|
,

|

) the shutters, for which powerful screws will be necded. The gain in discharging
§ ' capacity by lowering the sill, and the advantage in preventing silt coming into the
canal, are considerable enough to make it worthwhile to face the difficulty of work-
ing shutters, the area of which will approximate to 50 squure feet. As the shut-
ters will be lifted, or water will go over them, directly canal F. S. L. is exceeded,

o culated pressure on the shutters will not be exceeded.

the cal _ o
There still remain cubic feet 13,414 to be disposed of, and of this proba-

' tly about 3,500 cabic feet spills to the eastward of the eastern branch of the P

F " Tummelair, and is discharged by the surplus works of the Godavery portion of the ]

¢ 10,000 cubic feet isrequired. Theold * f

canal, so that further provision for abou
course of the western branch of the T'ummelair-aflords one suitable site for an

E outlet, snd it was originally proposed to place here an outlet of 200 fect in length, .
but it will be well to increase this to 360 feet, which is probably asgreat a length as _ * 3

rest be got ready beforehand, the b
) ’ Yy may, withoat di
the time that the canal is ordinarily CIO; ¥ fornwa rllfle;lig;tel;e completed during

 Looking o the importance of this line of navigation, in remodelling g
) ? 1ng the

the outfall channel will relieve. - The discharge from this escape will be cubic feet | " Width of Canal. ' canal a width of 60 feet at wat
: 3,420, ‘ ; ' ) ) ' ‘ ) face shoul ater sur- -
P ~ ) - o R S % E and 50 feet should be considered tho minjmy 0(111 d.be.allowed'wherepractlcable,
! S The eountry then falls rapidly to the westward to the Withir under tunnel, the : with & full supply must not bo less than 6 f m admissible. Similarly the depth
floor of which is at 29-83, or 212 bel>w revised bed level of canal. The under -k 26, T . ; o :"eet. ) :
. . S R © s - . N : O . he fOHOng remarks on the eanal : .
- tunnel itsclf is too high for the revised levels, and its position will be well adapted Ao bL nal, as it was at the time of my inspe
. ‘ Remarks on Ellore Canal as it was when tion, may be useful, though in some cﬁs:a:

a length of crest of about 300 feet, discharge cubic feet

tho sills of which may bLe placed at 2 feet below bed - : - inspected. they are applicable rather to the existi
ing

- for a powerful escape with

2,850 and under sl\iices,r ‘
level, the vents being 4 fect by 4 feet: The velocity through these sluices may be . oad Shuioe. R - ) than to the intonded N
. taken at 10 feet a second, and each vent will discharge 160 cubic feet; so the - r the present me:n y?es Calnal.-—This sluice which has three vents of 5 feet 1
- rai i i ire t i 80 ing e
. balance of drainage to be got rid of will require twenty-four vents, the discharge i‘ . = , wada is opened, the siupll) _Ylni,i,lRyves’ Cafm_]’ but when the new head near,(;}ez
) pply will not be carried by the Ellore Cgnal ay all, and
, an

840. 1f room for 750 feét of outlet can be iRt e s A
- . o this sluice will be available for surplusing into the Budemair

for regulating the shutters
ters are very defective, and it Y
shutte . s 1t should be fitted wi
3 _ B]: dznd.gtz:rmb. Lunka grass should be planted in the bays be(; Wlljh proper
» dood Ralr queduc:t.—The water did not quite top the up-st o the glulce.
oods of 1872, but it.turned the other | poream wings in the

‘through which -will ba eubic feet 3,

: ) ices will not be required.

. found, ,u—nd?lt sluices 'ml\ not be rvegu?re , P ' The arrangemonts
. 91. ‘Tt is quite possible that, when these alterations come to be planned in |

' ’ i detail; it maybefound preferabletocarry

E 2 of Tino mear Ellor may be desirable. - ;
H- : Change of line f‘“”E""re may be dem "% " the lower purt of the canal to the south wings, € . 4
,t ’ _of Ellore, returning to the present line above the escapes near the lock, for a por- . Iﬁlasoury. The wing ends must be raised to a g;,rfec(:;lgh without d- dage to the
‘B 0 - tionof the present line is already in lieavy cutting, and the space is confined. - It. S. L. The lower left wing ( canal) is 'Ybadply cré,c{ s;fe li;]e]’ viz., 5 feet above
I’* ) . R - < ”:"“: T4 : .7~("‘~ - - \.'i“ ' - ’ ' : Sructure 1 o, . i € .—" estat

W 22.  The distribution grrangements-sbonld be distinct for the acverxal areas i side wél]sliiiogtf]'mown’ and it is to be ex:amined this year. The wiedt(l)lf lt)l;e il
i‘w" : S . .. -...' . . . between any two drainage outfalls. e eet, and the depth of water it can carry is 75 f fween
e * % Distribution arrangements. - e G‘ v th lotsoF 1 3 Under tunnels above Lock.—There dre twe g A

Y i - ’ LS - -23,".. Generally the outlets or escapes - 8 i . wo under t

t - Outlets and inlets. - © o1 3 laiy ! ythe 1 P ; - arches. A g.reat breach occurred at one’of thes d unnels _each of two )
it I ta and dnlets.. = 7 will be of the simple and inexpensive %k Kaserapilly Lock.—This had 7T} f o and the masonry was damaged.
[i T . % description recently construcfed on this canal in the Godavery District. All of _ lower sill ; it connects the Ellore C ”1 e(.at on the upper and 31 feet on th;_:;

4 . {hLem will have their crests at full supply level, and the calculations have been L with the Colair Lake. I was inforf.nna(.1 Xlltl.l .th.e Budemair, and through the latter .
¥ ‘' made for allowing the maximum: water level to exceed this by 2 feet, so the . | ] no doubt difficult owing to the chai teatth is never used, and the navigation is
128 - mipimum height of the canal benks must be 5 feet abave F. 8. L. Care must be 3 : whether this be not easily capable acf r pf the river, but it will be well to see
P .. taken-{o provide ample openings in the upper or left bank to enable drainsge to ) should be rendered possible b Ol mprovement, and at any rate track

£ Sov Tl - . R L T Ly e N . .« ) p e ythe removalofToo cking

€ i, - . reach the outlets. If there be no obstruction the water will flow in at a low ) | banks, so as to have a clear space of 4 or 5 | ma trees and bushes from the

Eﬁ, T T velocity, and “will bring in‘.buf{rl‘itﬂe gilt.; Muny of the inlet openings will be’ { Kaserapilly Surplus  Sluices.—The :7al'd8 on either side,

S simple gaps ; else here ‘a small wall ¢r a litile rubble pitching will be needed at. ] ; have been successfully and ingeni.ous] :']e are all to pieces. The four wings
€ <7 theinlets; and possibly.in_soiecases contosr Laiiks may ba required to prevent { repair. As already mentioned it is igt lfi P, but the piers are also incapable of
i& , _, : éa:i)‘s;l‘i’«?ter spre‘gfling on:gr.'cql(ﬁ\‘gte‘:d'}éi}g,,buf;.;gltg': fg_llfpf : the country 1s S0 COUSi- ) a capacious aqueduct. ended to remove this work, and substitute -
g " "i ““derable, that these baoks will nowbere be of any lepgth. ~i" "o ? ,
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An abandoned irrigation sluice i the rigl.:t bank just above th(? village ;t‘
Budavarum appears to have been built on too high a level. If unfnuted to t e
revised arrangements it should be remofed. 7 ‘ o

Palmyra Sp‘out Sluices for distribu‘;i-on purposes are a'ltcigetl.ncr Ob.]e.CUOnlﬂble
in a Main Canal, and none should be mserted_.for new irrigation, .Wlule those
now in use should be superseded as soon as possible by masonry sluices. There
is one in the 16th mile which is not e%t all safe, ‘

Escape in the 16th mile, a work of é:onsi’flcrable povwer, but somevehat difficult
¢ Wczl;c;puram Sluice, altogether inefﬁ.ci;ent. It has no proper shutter,.and there‘
is n considerable fall off the floor in rear. It has no rear ?vall or \.vater-wmgs.

Avadapilly Under tunnel.—This wbrk has water-wings wlnc!x have kcjpt up-
All under tunnels which may be retained, and v.vhxch are without
sufficiently long wings and water-wings should hm:e such additions mad’e to fbem
as will keep the connections with the ca:nal banks in proper order. . _

Atkoor Escape, 19tk mile.—It has two bays of 12 feet with cast-iron posts

and planks, and a sluice vent in each bay. The design of the work is not good,

rezulation being difficult. The canal here is single banked. ‘
=) N .
Prettz'pr:rd Escape Sluice, four vents of 8 feet span each, with the crest 2 feet
below F. S. L., and sluice vents 3 feet square. = An efficient work except that the.

sluices must be difficult to use, and they were not used in ﬂne floods.. ~ ‘
Outlet, 21st mile.—This has no wings, and the crest is & good deal below -
2

F. S. L., the whter being retained by a small bank.
Under tunnel.—This is just below the outlet ; the Waterfwings have retained

the banks, and the revetments also have stood well.

Qutiet, 22nd miz"le, 150 feet in lengtz‘h, with a corresponding inlet. \E:V:cept that
it has no wipgs, which are essential, this escapeis effective. No breaches occurred
in this part % the canal. SRS P _ D .

Outlet, 23rd mi’le, 75 feet in lergth, and. being fvithout wi_ngs the banks
were washed away for about an equal distance. F. S, L. is somewhat above ground

level, so a paved inlet will be rquire_d{and. its crest'xgay be an inch or two abpvo :

F. 8. L. - : o
Viravelly Under tunnel.—This is

jus-f. below .the outlet, and if its 'lewrgl; be .

-, suitable it can with the addition of rgy;etments be made efficient. SRR .
Escaj)e Sluice, 24th mile, has eight bays of 8 feet each, with sluices 3. by 3 below,
- which probably are never openéd. . (t’est is 2 feet below F. 8. L. Breaches
this escape. ~ The inlet opening is abuut

. occurred in both banks above andéﬂqlo

Under tunnel, 25th mile, breaches %écﬁiiréd at three of "the wings.. With good
wing revetments it may be made secpq.‘ ) S

‘Qutlet, 26tk mile, 5 rough stone-work with no lprdpe'r‘wings or anythi_ng_ to

R prevent breaff:hes at either end. - . o PRI : -
. N Perikeed Bridge, 27th mile.—~One sFan of 50 feet, rise of arch 14} feet, spring-
*ing one foot above present water-level,

| Arch turned, but superstructure not com-
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pleted. Touw-paths not having _beeri brigine{Hy provided, timber-paths have been
- added. .The work is creditable. - '

. . » “ .
Irrigation Sluice, Kunamole.—An old wirk with the most cornmon of rubble

h masoury, 3} feet on upper, and 2} foet of water on lower side. . It Tequires a

shutter. (o \ ) .

Lumaleru Under tunnel.—Three fect of water, and more than one foot of silt.
The revetments at the water-wings which beir no relation to the slopes they are

. . ; ! . )
to retain are very insecure. The banks above this work were breached for about |

100 yards on both sides. !

Ramaleru Inlet and Qutlet.—The former cotsists of a little rough stone with
revetments at the ends, which are on an insufficient scale being barely above
F. S. L. The outlet is a wall with a small overfall on to a rough-stone apron,
which is not likely to stand. -Length 233 feet. -Wings are 4 feet above body and

rampa at either end, the tops of which are "'\a good deal too low. There was a
large breach above this escape. o :

Under tunnel, 29th wmile, was breached round the upper right wing.,

Inlet and Outlet, 3tst mile.—These are fitted with sel f-acting shutters, and those
of the inlet are out of repair. Canal water 6 or 7 inches below the tops of the
shutters. The outlet shutters could not be moved by four men. A breach occurred
round lower wing of outlet. Wings 44 feet above F. S. L, and earthwork

lower than the wings at both ends, which is not proper. Bunds above inlets when -

allowable at all should not be more than a few inches above.F. S. L. Asa rule

the crest of the inlet where ground is below F. $, L. should bs stone or masonry, )
- and at or an inch above the level of full supply in the canal. ¢

Bridge, 32»d mile.—An iron bridge with no tow-paths. - ‘It belongs to the
Godavery District. The approaches are in ve_‘ry bad order, and are hardly practi-
eable for a cart. The tunnel under the north approach is too small, and the

" water has formed a channel round the tog of the incline.

Peddapad Under tunnel, very little watejlg and a great deal of silt on this
tunnel. It was breached at upper right wing$ this work being, as is too often the

ease, lower than any part of the banks, though not adapted to allow water to be
discharged over it. oo ’

There is a very good. site for an outlet between this under tunnel and the-
bridge. . - '

Below this under tunnel the banks on both sides were breached in numerous
places.

Wutlur Under tunnel.—This was breached round on all sides, and the
would again turn the water-wingsin a similar manner. The main wings should
be carried up to the face of the abutment at not less than 4 feet above F.S. L.
and should then be stepped down, the overfall will then be clear of the water-

- wings
instead of on to and behind them. . Below this under tunnel in the 36t N

h mile

there is a site available for an outlet of considerable length. The flood waters

topped the left bank in this mile at many places in 1872, and an irrigation sluice
at which the right bank was exceptionally low was destroyed ; the irrigation of

. about a thousand acres is now carried on' from several palinyra spouts,
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he a.rches:are completely blocked, and the river-bed is

been converted
‘ i 11, so that the aqueduct has :
- ’ . . ;h with the upper side wall, iy
s ) practlcall_y ﬂu;Ih “c';::rance i};s been made for years, but so long, as the wor
. L« . . o . .

S mto.a wez rches must be cleared arnually or oftener if necess-arx o i

:etamed the a st be g0 arringed as not to interfere with tracking.
o 27. The avenues mus | present the trackers have at some places -

‘ R ) Avenues. ) D to walk in the water, owing to the trees

; . remodelled the tow-paths should, wherever

. . the canal i 1 . ) )
bemg- in the wa;lr. Y;l:tmtlhe water’s cdge, and at 1 fopt to 18 inches al.)ov‘e F.S5. L
practicable, be placed at % eliewhére require to be made efficient, and the

98 - Cattle crossings here apd banks in connection with them should,

Tummelair Aqueduct.——T
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which can be conveyed by the Ellore Cann /and

passed through the sluices at the
present head, is available. Moreover, not (ly

isthe section of the deltainterested
lon of irrigation, but it is one in

the soil and circumstances not being adapt

The earth-work has not, so far as the spl banks are concerned, been executed—

in a good way. These should be made up isgularly over the whole area ‘they are
to occupy, and the drainage from the top slould run outwards.” As no provision
lias been made for draining the berms undey the spoil banks, arrangements will be
necessary for turning this drainage into the cj1al. The berms should slope towards
- the spoil banks, and a small channel should be made near the foot of the interior

‘ . ! berms. be recessed slope of the latter, and then at intervals the water can' be let down into the canal :
= Cattle Crossings. : * where there m;eﬂno anal o,n cither side. by turf or other channels. A little care in fpreventing guttering and holes in the :
T o o inzs should be fenced off from the c . ) first instance will save much trouble and exfense afterwards, , -

, and ramped, and the crossing - scction, and the crossings then become e e~ : ) ] :
Cattle very soon cut down a bank of ordinary ’ ‘ 1 30, - Extensive clearances of the bermsi of this canal near the head were in o
attle v . L . - : |

) ) . ' ) - : - 'prgress, and not before the

a source of danger. < completed except the fising of the shutters and their , aiasulipatam Canal, fv m'x‘:’ted ) r y wer? é
. . luice is complete . in store in readi- o ‘ o = L . ' e
. 29. The head slu _ )‘; gearing, a“(_i these ar;a‘tloll:: Z;ethe earthe "= "Bunkipad Lock, 12 miles.—The lock gearg.ng 18 not1in good order. The ground - f
~ S -nyves, Capal.” - 4 ness against the completio ’ . > T . : : ard banks in the neighbourhood are N
‘ - s L - works of the canal. : { Water on ?Pperslu i:gy choked with croton and Jjungle; the !

A - o ene ’ ’ ’

w1 o Cl .toh‘mﬁ‘ine had just been started at the head olf ower do logk establishment should keep the vici-

- S Bripk-makzng “"_th_ a tt':’ machine, and the soil hithel:to us,fad has -not been ’p ; nity of the lock clean. The ground near the huts of the lock establishment also i

o -this canal. It is a wire-culling here a large number of bricks is required, and should be much cleaner than it is, - * : )
‘suitable. ~ In exceptional cases, “'ihe\s o machines may answer, and undoubtedly 4

k i is availablé : T, 8 .
where §uper1ntenfencelizn?;;icks. . The first necessity, however,is a plastic clay
they will turn out exce \

i turally, and artificial
! - 15 but seldom obtainable na » and ar
oL - of very even textur(la), anoitzlnlﬂ lfr :\‘;lle‘;ade bricks are excgzllent, a-nd sufﬁmenrtly |
-7 mixtures are apt to be cd th}; can he made anywbere by any coolies after a véry sluices are in very bad order : the wings require to be entirely rebuilt.
" good for all purposes, an . )i’te d for bricks can be moulded on tables, and such ‘ On the opposite.si de of the canal there k
e la Snctraetion soil su S 1 il ick . . . : .

B - :t'ﬂ;:ﬁ::(:;:; ii:t?g more‘than the lwretche(;, po 6(:}2;:)“1;11?::],; I:-eil,l?{;ie: l:n ; ol:xgmallly a weir of 10 bays. Thelower bay }as three sluice vents, and isin use for
oo bre L thi he ground. Unlo " : the supply of the next reach. The rest of the work is at present unused Part of
g t of thick slush on the grount tly | | N o P .o rartol.
; Whmhdfngtn;ag:v?ever learnt how tél() nAlOl_l‘ld b_".’Ck,s_ On'ﬁtiabll?’ *;nd I\?:ll;zizuf;;)l gj it wxll- be adapted to surplus water, and partwill probably be required to supply
bt l:,mae tion of improved building material lsddl fcu ) P " ith- but little } a portion of the irrigation between the Masulipatam Canal and the river.,
.. the introduc : tally, and afterwards with : b

k -  moulded brick. e ﬁrét maﬁeddspa;;ilt?;étors at a moderate price over a con- . i The piers of the sluice supplying the bwer reach are in very bad order ;
icks Wi ied by cont
". trouble such bricks were supp

: Above the lock in the left bank are tw§ sets of sluices for the éupply of the
y Pulleru. Each set has six vents. The upper’ sluice may easily be fitted with

: " proper shutters worked by screws, and the plers should be carried up to carry the
! beams. The 4th arch from the upper end 1:& cracked right through. The lower

A i e T

g =

a set of sluices formed in what was

i
H
v

bt e
-

S T head of Ryves' Canal is 7 miles in length, b ; ; the{ ha(;(;, beetxlx1 knoc:lt:;d to pieces. by unmanageable shutters, which should be
L e X y district. e new X - - s T ‘replaced by others with screw gearing. , .
7T giderablo part of the district. The AN o o
e T Z.ln; up to last September the progress ‘mad‘e “f,asi L RS 1 { The banks and masonry works in the reach between Kunkipad and Veerunky
I :b'f N 3‘52':’109'5’36' ﬁéél‘lﬁn‘an e 2,63,602- j ) { locks are not in good order. . _
| - st i N . ] - e . oc ar ] U y - ) ' . ) ) - N . . . . . .
SR '"V;e;-:’_;' o \E;:;at;z; z‘?".l,',yﬁ - l,,605’,952 T e 1,490,479 - Vee;junl:y Lock, 24} miles.—The gearing of the lower gate valves is in very

LT wor o1  under 143 Annas. The work has hitherto gone on . - , . bad order. ‘The gates want renewal, )

", . ‘thie average rate being ra;hfzr unﬁe:é tz:r?y & date as possible, is of so much import- | L Water on spper aill .. 5y T hé lock walls require a good coping;

< . very slowly, and its COm;I;)?t:ofl,‘ Enpineer to see whether more labour could be - .- o at present they are not high enough.

" “-ance that 1 .urgegi the 191;10_ ﬂ"i-;ugs made have been successful, for an additional Much leakage at lower gates. The upper gstes have g wooden sill bar, and the
obtaiﬁe»di‘,a’{d “Ppaﬁtlg :'o: :ﬁ; v g'i{ren- A very ]argé gection of the Eastern l leakage is small: the gate valves, however, leak a good d

; e . g y Ao a 1

7 aTlotment has been a ‘in very bad order. A lever of an improved pattern has
. i

ORI oy
pea e

et d
Lpie aemeey,

eal, and the gearing is
recently been ‘provided

A o L \ its branches, and up’ to this

- allotmens a8 = Iy from Ryves’ Canal and  bra s 81 :

e T oveh the ranches are pira adyanced, n0 water cxcept the small quniy
.U time, altbowgh the branches ar S
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for working the lower culvert shutters but it is very unnecessarily heavy: a bar
Lalf an inch wider than the.shutter mear with a plate on each side terminating
in'a hook to engage the pin passed tirough the shutter spear would be a better
pattern, and much cheaper. A fulerim consisting of a triangular block of wood
with projecting pins at the base tolﬁt into sockets in the masonry should be |

provided for each shutter. ; o

' Lock ﬁ'ez’r, three arches each dvided into four bays by cast iron posts, ‘
A sluice in the body wall at the west md should, if it is to be used, be fitted with
screw géaring. " The wide difference between the depths on the upper and lower |
sills of the lock indicates either that: the regulation of the water is not properly
managed, or that the surface fall in tie reach below is too great for the quantity
of water to be carried. The rear revatments of the weir are 3 feet too low.

Bridge of one small and one ‘arge arch over west side channel. A very
rough work (old) and cracked. The earth-works of the roadway over tail-bax {
- and side channel bridges are in very bad order, and are dangerous for carts. -

Pamurru Junction Canal.—This )@ a short cut from t!gemliatsulipatauyx Qggal
to the Pulleru; on it there is a small lock, and it was at the time of -its construe- |
tion supposed that the water in the Pulleru would be higber' than - that in"the‘\&
Masulipatam Canal, but under exiting cix_'cum§tances, this condition is often 2
reversed, and at the time of my visis water was running from the canal into the

S

Pullerg. . - .
Lock.—The gate valves want gering ; they are worked by levers at present. !
: ; ’ i The completion estimates will, it is
stated, secure a proper depth of water

on the upper sill of this lock. -

Water on upper sill, Pullera ...
lower do.... ...

2187,
6 6"

The Lock Superintendent and?three lascars have very little work to do in

: clmnection with the traffic which is small, and they should bq requiret_i to keep '

the banks, the trees, and the fencing round the latter in first rate order, and to }

clear away all bushes, etc. o :

Nidamole Lock, 37 mﬂes.——Th? tail-bay bridge is being reconstructed t

. ‘ ) -\ - with” iron girders, the arch. having }

- Water on upper ¢ill 72" - fiiled. There is much leakage at the

' lower do. ... 474" _sill"of the upper gates. The arrange-

" ments for opening the side culverts are still very defective. Gearing of

. upper gate valves better than is ususl on this canal, bat that of the lower .gates

is bad. The wall on the right side of the chamber has a crack about the middle,
which should be filled in. g '

In this delta it is n(;ticeable ‘th;t the anglé of the gate sills is in many caé(?s‘
much too flat, and this throws an unnecessary strain on both the getes and their
""" abutments. - At the Nidamole Lock the angle at the lower gates is very obtuse,

the vertical or perpéndiculat being only ith of the base of 20 ‘feet; ’gt the upper
gates the vertical is % ths of the base. Varigtion of the angle is not needed, but

of course the pressure on the lower being so much greater than that on the upper
gateé, the difference sh‘onld, if prfi@gfq necessary, ha.v:e been reversed. At the
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tail-bay aniron girder bridge is being substituted for the mason}y arch which
failed.
Lock Weir.—This work has two arches of 15 feet span each; divided into

three bays each by cast iron posts. It can, without difficulty, be made into an
efficient regulator.

A
_'f-\'@mn\

Above this weir and lock in - the right bank a sluice was constructed about
1866, in connection with the rice-hulling machine or mil] referred to in a preced-
ing paragraph; it is now in ruins and the work was indiﬂ'erently constructed.

Lridge and Regulating Dam, East side Channel.—This regulator is a work of the
same pattern as those of the side channels of the Nizampatam Canal: it is in
good order. The channel above is much choked with bulrushes, which, however,
were dug out last year. They should be pulled up yearly until eradicated. - The

revetments below the regulator are very dilapidated, and the alignment of the
+ channel here should be improved. '

-

o e L 1 ot Ay T, o N 8 1ty Aoy e

The earth-works at the lock should be made up to the level of the side walls.

Huls of Rakadari Boat Coolies.—1t is no doubt a convenience to the coolies to
allow thexr. huts to be located close alongside the canal, but they should be
plaped behind, and not within the canal banks, and it is essential that the
‘arrangements of these and of the lock establishment huts should be 1ade with -

' some attention to cleanlipess. Latrines must in all cases be provided, and filth
F within the canal boundaries must not be permitted to accumulate. Long trenches
! - with a screen are as good a form of latrine as any, and the expense is nominal.
E, The Rahadari coolies miust of course provide latrines for themselves,” at sites

,
T Yim e

* - fixed by the Range Officer. .

Aukamurruy Lock, 43 miles.—The sidé walls of the lock are high enough
to within 12 feet of the lower gatgs,
where they are 18 inches lower ; the
) higher level should be carried through.
The lower sill was damaged this year by a dhony, owing to the depth -
of water being so much less than it should be, No water is passed below this
lock for irrization, and arrangements must be made for maintaining 2 minimum
depth of 5 feet on the lower sill. There is a great deal of/leakage under the
H upper gates; the valve gearing of these gates works fairly. The lower gates and
S gearing are not in good order; the gates fit badly, the mitre posts being at their
lower edge 4 or 5 inches from flush. The abutments of the tail-bay bridge are
being built up to receive girders, \ ’

Ca T Water on upper gill ... 6§ 0f
- lowerdo. ... 3/10°

_ The earth-works above the lock and the banks below are very untidy, and
there is some prickly-pear which should be removed,

Aqueduet at Seetanagaram Swamp.—This requires repair and the making up
« of the earth-works at the wings,

Chintaguntapolliem Bridge—This is an iron lattice b}idg;a which has recently
been built out of Local Funds to replace an old bridge. With 4 feet of water in
» the canalthe head-way was 11 § feet, which is rather low i the girders might,
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without difficulty, be raised 1.foot. There is a tow-path on either side, but these -

are not well connected with the canal tow-paths beyond. :

‘Tidal Lock.—This is in good order generally, and the plastering where
necessary was being renewed. New pinions required for the gate valve gearing.
Lever arrangements for the side culverts should be put to rights.

31. It will be noticed from the depths on the lock lower sills of this canal,
' ) that the navigation is by no means as
eflicient as it should be. Apparently
. this is due to the canal carrying much

less water than was anticipated when the surface fall of the water in the several
"reaches was fixed, and this again is accounted for partly by the circumstance
that the canal traverses Zemindary lands for a great part of its length, and there
water is not in demand, while partly it is duc to the introduction of the side
channel system of carrying irrigation water. A remedy must be applied by
raising the water level at the upper sills of all tle focks below Kunkipad, so as
to ensure & minimum depth of 5 feet on all the lower sills. -
32. A great many gates require to be replaced by new ones, and a great
many new sets of gearing are required.
_ . ‘ The unsatisfactory state of many of the
locks of this delta in this respect was noticed "during the inspcction made three
years ago, and apparently -but little, if any thing, has been since done to render
them miore effcient, There is no chance of this work being done within any
reasonable time at the Bezwada Workshops, unless the number'of Smiths and
Carpenters at present at work there can be very largely increased, and the
Dowlaishweram Workshops have already more than enough to do, so unless the
District Engineer can see his way to getting much more work done at Bezwada,
he had better send his orders to either the Public Works Workshops at Chepauk,
of to the Gun Carriage Manufactory, at either of which places probably the work
could be undertaken and completed in time for next year’s closure of the canals.
33. A great deal has been done to this canal on an estimate of Rupees
| 4 - 1,87,990 which was sanctioned six years
, _ago, and of which about 1§ lakhs have
been expended, but much remains to be done before-its banks, tow-paths, ete.,
will be in proper order.- The tow-rope caught many times during the ascent to
Pamurru, and a very.little attention to tble requirements of a navigable canal
* would remove all causé of this inconvenience. s

.~ At Kowtarum the Pulleru divides into three canals (1) the northern called

~ the Polerazkodu or Kyekalore Canal; (2) the Lower Pulleru or Kuldindy Canal;

(3) the Buntoomilly Canal. " There is no part of the delta which stands in

greater need of improvement than the portion which will be served by these three

canals. - Their water supply for the extension of irrigation will be for tl.xe

most part obtained through Ryves’ Canal, and no very material improvement will

) o . be possible until the latter shall be

. | opened,® but there is so much to be

* done in the way of drainage that I am very anxious to see the estimates for these
sub-sections of the delta completed and sanctioned. - - L

3 . -

Condition of the canal for navigation needs
improvement.

New lock gates and new géaring.

" Pullern,

s I’r:)l;a.bly in time for the scason of 1875.
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.| of work to be .done, but there is no doubt as to the natu

3 The Poloraz

~ suitable. Attention to’the circular on the subje
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At its head - there
hrough by means
e. Once through
A head-lock

7co'da Canal.—This is navigable alter a fashion,
bridge, and material and rangze boats are passed t
there being a considerable fall through the bridg

is navigable nearly down to its present termi
and the conversion of the regulating bridve i
o

ments. Then the banks require thorough reformation, so as t
and to put a stop to the numerous breaches which no,w occur with a much 1
depth of Yvater running down than what will be the full suppl ()neuc te?s
:.surplus welrs will also be needed, and there will be no difficulty irf' assing - I“o
mfo the drains which will run between the ridges. Bushes, a fewp t;‘eesb su;p uli
pr.lckly-pear need removal.  This canal will have to be extend::d some ten ::nl ve
miles beyond its present terminus, and it will at its lower end- sur lus in: e:g"
Ooputeru. Irrigation or distribution sluices are a p;essihg want (I))n this c(;nale
? ’

and witho which is so greatly needed every where, cannot but
e wasted. of the lands on the right bank for a considerable

- distance near Lingala (12th mile) is obs
. 7 structed by the canal d
made in rear of the bank down to the swam fo o relione fe ot

soil can be used for making up and
should be carried out at once as am

is a regulating
of strongt}upes,

this, the canal i
nus.

o make them safe,

strengthening the canal bank, and this drain
1nor new work.

Care should be taken that designs for bridg'es over navigable canals alare
minimum head-way adinissible is not the maximu

* vent such a mistake as that at the bridge in ‘t
Buntoomilly road, which could only partially be
Tle Lower Pulleru is not navi

side and the Buntoomilly Canal o

m that may be given, will pre-
he 7th mile of this canal on the
remedied. -

gable, and, with the Polerazkodu on the 1'1_o‘rth
i n the south, which latter will b

! : : th, w probally connect
the Eastern Delta of the Kistna with the navigable canals of the \Vest);rn Delta

of ‘the Godavery, this tract of country will be well provided with water commu-

nications. The kead sluice shutter arrangements require im provement

The Buntoomilly Canal has a head lock, but the canal is in so incomplete a

state that practically it is not of much -use, and will not be so unfil, by the con-

- | v an be regulated without tie
ten_lporary expedient of placing rough stone dams sacross ?ts bed. The head
sluice shutter arrangements must be modified, the groove is flush with the face
wall, and the difficulty of working the shutters is great. |

3%, ~ The drainage of this tract of country will not be dificult, At present ‘

all the rain-fall drainage stagnates ‘in
: the swamps between the parallel ridges

o which run from south-west to north-
east and what is required is the construction of capacious drains along the axes

of these swamps; together with the embankment of the Ooputeru, so that freshes

There is a great deal

) e e ; ral and proper outfall
of each portion, and that being the case the designing of the works will be com-

Drainage of the Kyekalore, Kuldindy, and Bun-
toomilly sub-sections. .

in that river may not as at present spread far and wide.

' L paratively simple, end the result of carrying them out will be most beneficial,

e .6

nto a lock weir are the first require- .

p at the 18th mile to relieve it, The I

ct, bearing in mind that the .

K
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! i i j and Lieutenant MeN,
391 rode ﬂlm“g}'l His conntey Wlt(};a}lfl?g;Fiif:ddistance being about 17
Country between Masulipatam and Buntoomilly. =} o There is ver v little cult}vati on,
. and what there is in patches on the sand ridges is of .the most wxje(;chl:ad y ([1);:;
description. A very large propor§itnn of the ground is EWamp, an .t e rs;) cal
im\provement of this tract of country is depef\d?nt .upon eﬂiclerlx]t ldra}n;f: w(:r!]l‘:
ided simultaneously with the means of 1rngatmn.. The whole o r
p"°"f_ dh been designed, and the estimates are in a forward state.. The
:f)?xl:trx; n::t?l of the R:marazupolliem Channel is full of old channels, gngi thlet
“provision of effective drainage and irriggﬁon has thereby l.)een re;xdered ’1 ::at
and complicated, but the subject has been care.fully stm)ixcd., ]an a very ffmre
change for the better ought now not to be far dlst&?nt. ll)s.Slb y at .s(lm:: ure
timeoit may be found worthwhile to connect Masulipatam directly w‘x)t: tlnePChief
toomilfv Canal and to avoid the considerable detour by Pamurr(\l:, ut 1em f
“town o;' the district is out of the way of.the regular course of tra: e, ow;ng :
being such a difficult and expensive port at which to lz'md and ship pros i:e:lf:c_
for the present, therefore, it is not_ proposed to estxmatfa for any such j
ticn canal.  © . . . . - L
-36. ‘This great shallow inland basin, which receives the rainage o
F two thousand square miles of country,
Kolair Lake. _extending from near Condapilly on the
west t;) the Yerracalwa on the east, has for many years e?ga.ged }he attention oil'
both the Revenue and Public Works Officers of the two districts, and ‘t.hfablgenerad
: opinion appears to be that the water level should be kept as lo;v asbl;nfs? E,a:tx;d
that ultimately the greater part of the bed sh(tuld be re(.:]alm&f . Major Ha
’ ' has, in connection with a visit I paid to
On the 10th December 1873. !
. it discharges into the Ooputeru, given me scveral interesting papers 01: the r;ub_]ec:
to read, the first being the Proceedings of the Board of Revenue, I\o.‘4,;{8.l , O
the 2ud July 1864, containing a Memorandum by the then Collector of the Kistna,

‘ 2 Mr. Thornhill, which sums-up' most
- ® Proceedings Board of Revenue, No. 4,971,

64 of the facts of the case. Lieutenant-
tNo4thz%ug;;tn}8Af>ril » 1866, to Collector, Colonel Chambers,® Colonel Winscom,t
Kistna. .

No. 7 6, to Superintending . o
: Mi:n‘g?;eff d‘.?gg!{)ivli?s?ox;, a?xd NI;. 257, 12th have also recorded their opinions as to

March 1868, to Collector, Kistna. - - - yha¢ glhould be done, and in what man-
. § No. 21, 27th April 1867, to Collector, Kistna. ner .

37. It niziy be noticed that ‘]arge portionvs of the deltas of the Godavery

and Kistna drain into the lake, and indeed cannot well if at all be drained in any

other direction, and that the- efliciency of the drainage dependsin a grgat} mea-
sure upon the water level in the lake during the south-west monsoon an t u;;)(.:e
up to October. All these tracts of country are, therefore, gfeatly 1‘nter.este in
the water being allowed to run off freely and without obstruction. The interests

the south-east end of the luke, where.

Captain Ryves,t and Captain Befkle)'§ '

of ‘the inhabitants of the island and borders of the lake are conflicting and vari-

able. In the event of the failure of the Sarwa or south-west monsoon crop, all

appear to desire that the water level shéuld be kept up to admit‘of_ 8 Dalwa o1
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" West of this however, close to the village of Alapad, there is a creek

: the‘whol'e the best way of treating this great basin.
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eold weather crop being
nient that, first, the la

sowing, and secondly, that the water level during the time that irrigation is needed
should not be very much below the level of the lands on to which it has to be
baled. The retention of the water at a level suitable for the Dalwa cultivation
is not, however, under present arrangements favourable tp the general interests of
the cultivators, because it involves the retention of water at a level which renders
impracticable the successful cultivation of the more valuable south-west monsoon
crops on a considerable portion of the lands, on which these would otherwise be

raised, and for this latter it Appears necessary or conva-

grown. If the lake surface could be kept down to, or allowed to rise above for .

a few days only at a time, high water

o T
Tidal. level,® then the cu'tivation on its margin

could be largely increased, and the positio
and if, in addition, these marginal lands could be regularly irrigated from the
delta canals, but little would remain to be desired. On the Godavery side the
extension of irrigation has already reached close up to the lake, and will extend
no doubt as far as the'circumstances of the latter will permit, but in the Kistna

it will be a long time before the canals will be sufficiently advanced to bring the
marginal lands under regular irrigation.

1]
38. Ilitherto the recognized means of escape for flood waters consisted of

" an escape weir 300 feet long with iron posts at 10 feet intervals, the crest being

somewhat above H. W, L., and the water thence passed at once into the Qoputeru,

, the deep
part of which is only a few fect wide, communicating between the lake and the

river, and there were other low places by which water used to escape as shotrn

on the Atlas slieet to the west of Jungampaud. In 1864 the water in the lake -

had become so Lrackish and impure that the villagers lost large numbers of cattle,
and so, to the west of the calingulah, a breach was cut in the bund, and the pas-
sage close to Alapad was zlso opened, while at the end of the. year, after the
cyclone, in order te give the lake pevple an opportunity of raising a Dalwa or
cold weather crop; the stream leading to the large breach was bunded. The

" breach channel has become a deep one, and the closing of the passage entails a

considerable outlay. Last year, after much trouble, a bund was established across
it at a cost of Rupees 4,000, and it is stated thet the resulting revenue was Rupees
18,000. This year the Collector wished the bund, which had been partially swept
away by the season’s freshes, restored, but the requisition reached the District
Engineer, 1 understood, ‘after the proper time had gone by, and the Sub-Magis.

trate of Kyekalur, who accompanied us during the inspection, said that it would

_ be useless to raise the water level at so late a date. Indeed it is evident that

bunding after the subsidence of the freshes would have little or no effect in rajs-
ing the water, though it would maintain a comparatively high level. The remains
of the bund of last year had had the effect of keeping the water sarface at about
1 foot above high water level. - . . :

39, It seews to be very desirable that it should be determined what is on’

Were the Irrigation Depart-
y water to the margins and islands, thers would

{
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n of the land-holders greatly improved,
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uds should be submerged shortly before ploughing and -
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probably be no room for any second dpinion, ‘but this, as already mentioned, i

“not the case. I .take it that the 300 feet cz;lingulah was constructed as a substi-

tute for bunding, and in ordinary years it appears, owing to the enormous arca of
the lake and its consequent effect as a flood moderator, to have answered its pu

- pose, but when the rain-fall over the drainage basin happens to be heavy, th

water surface becomes so far raised as to swamp the cultivated lands and villages,
and then other means of escape have to be provided. So far as the drainage
of the country generally is concerned, the best arrangement would be either to
leave the communications between the lake and the Ooputeru entirely free
and open and to enlarge them considerably, which could be effected at a small

. expense during the freshes, or to increaso the length of the escape wcir to

about 1,000 feet, with its crest at ordinary H. W. L., and with numerous self-
acting sluices, having their sills 4} or 5 feet below that level, inserted init. This
additional length of surplus weir could be provided partly by lengthening the
present calingulah, and partly to the west of the breach. The effoct would be to

reduce considerably the height to which the lake surfaceawould rise during the °
" raing, and to bring the water down after the freshes to a level 18 inches or 2 feet

lower than would be the case with an open channel. It éppears to me probable

that were bunding entirely given up, and either of the arrangements just described

adopted there would be but little loss of revenue, and an improved class of cultiva- -

tion with greater security against the destruction of the south-west monsoon, or
Sarwa, crop by inundation. The Dalwa crop as here grown is not, I am informed,
one to be encouraged, as the grain affects prejudicially even those who are some-

- what accustomed to it, while for others it is particularly unwholesome food. The

effect on the health of the population, which would result from a general lowering
of the lake surface, can only be surmised ; as, however, the variations in level
S ‘ extend, as it is, from some 3} feet®
. , _ above H. W. L. to, ir a long hot
weather, a dry bed over a great part of the area, it seems improbable that any harm

© . ® 2} feet on i;oﬁ ;;osts of calingulah,

“would result to the local inhabitants, while much good would be derived to

the westward'aﬁd_ eastward by the improvement of the drainage in those
directions. - L - e ‘

40, ..To deal with the whole lake compreh'ensiv;aly and .thorou‘ghly, and to

arrange for confining the principal rivers within moderate bounds will be a work
of the future—useful and necessary and probably remunerative also—but it would
be unwise to take it up until the drainage and irrigation of the two deltas are
much more advanced than at present. ‘What is now required is a clear under-

_standing of the objects to be desired, so that we may not attempt to work in the
same or successive years in opposite directions, and that the population may know
" _what are to be the intended arrangements of the future. It may be added that in

the deltas employment is available nearly, if not quite, throughout the year for

" all labour which may possibly find its occupation gone in the immediate neigh-
- "bouthood of the lake, though, I believe, that such occupation will be extended
~ rather than diminished by the reduction of the water spread, if that course should

be resolved on, - - -
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41. This canal is a work which will be provided for in the completion
- estimates. It has been designed to take
v _ off from the Masulipatam Canal about
three miles from the head of the latter, instead of from Kunkipad as was for-
merly intended, it having been ascertained that it will be cheaper to chrry out
the former plan than to widen the Masulipatam Canal to the extent which would be
necessary were the off-take placed at the Kunkipad sluices. On examining the
designed arrangements considerable modifications were found to be desirable.
While accepting the conclusion that the supply of the Bank Canal proper may
advantageousiy be carried by a canal having its head where proposed, it appeared
to me to be in every way desirable that the Masulipatam Canal should “convey as
much water as possible for the Pulleru on the one side, and for the eastern half of

Bank Canal.

- the tract of country between the Masulipatam and Bank Canals on the other side,

in preference to taking this latter supply by a branch from the Bank Canal. This
i3 desirable, not only as a matter of economy, but because it is much better to
maintain a moderate surface fall in the Masulipatam Canal down to Kunkipad.
Again, the Masulipatam Canal and its western side channel are capable even now
of supplying a much larger quantity of water for irrigation than there is a demand
for at present. Nearly all this tract of country is Zemindary, and it appears to be
very doubtful whether water for even 100 acres per square mile will be taken, so
that it would be far from wise to expend a large sum of money in the construc-
tion of irrigation and drainage works for the benefit of the Zemindary, until at
least the capabilities of the existing works shall have been more fully utilized. Were
the Bank Canal intended only or principally to serve the Zemindary lands, through
which for some 35 miles or so it will run, its construction might be postponed
indefinitely, but its chief use will be the amelioration of the condition of the
island of Divi, which can be improved effectually by no other means, and in
which it is expected that some 45,000 acres will be irrigated. The capacity of

.

the Bank Canal therefore should be confined to that needed for these 45,000 acres, -

and for 100 acres per square mile in the part of the Zemindary which it wilj
directly command, f.e., from the canal eastwards as far as the first main line of
drainage running in a direction approximately parallel to the canal. The esti-

mates as prepared for the whole section between the Masulipatam Canal and the

Kistna amount to 19 lakhs, of which approximately seven lakhs appertain to the

/ eastern sub-section uader the Masulipatam west side channel, which was intended

to irrigate 28,000 acres, all Zemindary ; while the remaining 12 lakhs were for the
irrigation and drainage of 15,000 acres of Zemindary and 45,000 acresin Divi,
Under the arrangements now contemplated but little of the seven lakhs will be
proposed for expenditure. Some of the 15,000 acres of Zemindary in the western
sub-section will probably take water, but even if none be so taken, it is probable

- that the eztension of irrigation in Divi will be some 35,000 acres, and the water
- rate of Rupees 4 on this would yield a return of over 9 per cent., even should

the estimates when revised amount to as much as 15 lakhs,

42,. This canal has been designed with a velocity of 2:15 feet a second or
2,580 yards an hour, but what may “be termed the ruling velocity on a 2nd class

- .line of navigation is 2,000 yards an hour, and this should not be exceeded,
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Experience in the Godavery Delta has indicated that in low lying lands like
Divi the water required for irrigation is considerably less than two cubic yards
per acre per hour, and it inay be assumed therefore that 81,000 cubic yards will
suffice for the 45,000 acres in this island, which lies between the main river and
the Puligudda branch. The aqueduct across this branch will unavoidably be a
‘ costly work, and it may be designed to
carry a depth of water of 9 feet, running
with a velocity for this short distance of 3,000 yards an hour. Its width between
the side walls will then be 27 feet, which will do very well. With the canal the
island will be placed in a much more favourable position, as regards communica-
tions, than it has ever yet been, and it is thought therefore that there is no neces-

Aboat three lakhs of Rupases.

sity for making a road bridge in connection with the aqueduct, which should be

designed with a tow-path on either side having a clear width of 5 feet, and
substantial iron railingé in lieu of parapet walls. Of course if the Local Fund

Board wish for a bridge, and are willing to pay for one, the tow-path on one side

may be widened to 15 or 18 feet, but this additional cost should not be thrown on
the irrigation works.

43. The canal, as designed, starts with a bed level at 36-82, and, with a
fall of 6 inchesa mile a depth of 6}
feet, and two locks with a drop of 2
feet eﬁch, arrives at the 35th mile, which is just above the site of the aque-
duct over the Puligudda branch of the Kistna, with the bed at 15:32. The
Kist na maximum flood level here is at 19-00; and, apart therefore froTn the
convenience of the navigation already referred to, it is desirable, and indeed
necessary, to raise the canal bed at the crossing considerably ; for though .the
example of the Naggarum Aqueduct in the Central Delta of th'e Godavery m.lght
be cited as an instance of a work which has stood well though it has several.txmes
been submerged by the river floods, this result of a low level has not l-)een without
its inconveniences and attendant expense. It is only proper to notice thz.zt the
levels as designed resulted from the desire to avoid high embankments- in the
approaches to the aqueduct, but it is essential that the canal should be carned.well
above river flood level, and so this difficulty cannot advaptfageous!y be av01d.ed.
A reduction of the surface fall of the canal to 43 inches a mile, which .would give
the required velocity of 2,000 yards an hour, would raise the bed .level in 35 miles
433 inches, and it is thought that both the proposed locks may W.Ith advantage be
omitted, and that the bed level of the canal at the aqueduct, if fixed at about

Levels of the Bank Canal.

92-97, will be none too high. Remembering, however, that it has been proposed to
H

make the depth of the water on the aqueduct 9 feet against 6} feet in the canal, it
must be noticed that this would, with the floor of the aqueduct at 22:97, virtually

take off 2} feet from the surface fall down to the 35th mile, which would then )

become 3636 inches a mile, and it will be ne-cessary to see t}}erefox.‘e whether

this reduction of fall with the corresponding increase to the dimensions of the

canal, and to the height of the embankn.lents' across the lo.w g.rc:und near the

Puligudda branch, would involve a heavier _outlay than maintaining a depth of

6} feet on the aqueduct, and widf_ning the water-way there fron: 27 to 38 feet.

I have roughly estimatgd tl&at th’ @ﬁﬁé of surface fall from 4'75 to 3-63 inches
: N
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would add 2,500 Rupees a mile tg the cost of the canal or 87,500 to the 35 miles;
and probably the difference, including the heavy embankments, would be not less

“than a lakh/)f quees; as the widening of the aqueduct would probably cost less
and would be the preferable arrangement, it will be worth while to examine the

conditions more thoroughly, and to see what will be the better arrangement, the
level o the floor of the ‘aqueduct being placed at a not lower level than say
+23-00. ) ' ‘

44. From the Bank Canal above the aqueduct it is proposed to carry a canal
’ called the Kistna branch north bank
, channel, for which a shorter name may
with advantage be found, a distance of seven miles toa creek at Chinna Yadara. If,
as appears probable, this channel is for the irrigation of Zemindary lands; the
estimate may be completed, but the work had better be postponed until a greater
demand for water for such lands arises. It should be designed for navigation

with a view to its ultimate extension on the line of the old Chinn#pooram Canal
to Masulipatam. .

N p};inna Yadara Canal.

45. Soon after passing the Puligudda aqueduct the Bank Canal will be.

~divided into three branches, two of which
will run as Bank Canals along the Kistna
and Puligudda branch margins respectivel ¥, and the other across the island of

Canals in Divi.

Divi. If economically practicable all three should be made navigable, but, if the
“additional outlay required be found to be considerable, it will suffice to provide '

Lavigation on the central line. . . _ ...

e ~.

Site for Puligudda Aqueduct.—The site selected is near, but a little above, thd
village, and the place is suitable, but it is evident that the bed of the river has
changed since the survey was made two years ago, and the nature and direction of
the changes should be recorded. The nose of the island at the bifurcation of the
river has been wearing away by erosion for some time past, and as proper salient
should be established by nanel planting, as also the proper alignment of the branch
from its head to about half a mile below the aqueduct site. Permanent bench-
marks should be placed on both sides of the branch near that site, ' |

46.  Divi possesses, at least over a large partof its area, a highly fertile soil,
and it will probably in time be as rich
i and well cultivated as the similarly
si.uated island of Nuggarum in the Godavery Delta. At present, as the Govern.
Inent are aware, it is dependent for its supply of water for irrigation on inunda-
tion channels, which are useless until the river rises to a height of many feet
above its ordinary level, and which then are used for filling shallow tanks, many
of which are ring bunded or entirely surrounded by bund, in which openings are

Condition of Divi.

" made when the whole country is submerged ; when filled the openings are closed,

and the fall in the river freshes enables the water in the tanks to be gradually let
out to irrigate the fields. In 1873 the Kistna freshgs though very good were not

* high enough to allow the inundation channels to draw, and a great deal of land

wag consequently left uncultivated. It was not, however, clear wh these rich
q y ) ’ Y.

lands should not have been cultivated with dry crops. Deing classed as nunjah or

“
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wet lands probably, nnder existing arrangements, dry crops could not be raised
without the payment of the wet assessment and this may be prohibitory, but _
when the water supply is so little to be depended upon it would seem to be desira- .
ble to allow of some option to the land-holders, and to levy assessment acccording
to the description of crop which it may, with reference to the season, be found
practicable to cultivate. Both Government and the people would benefit; both
would get something out of the land. If the estimates be sanctioned in time for
the works to be commenced next season, it will take four years at least before

e e B e

N

. water can be made available for irrigation in Divi, and ten years before the

principal canals and drainages can be completed, 8o it is much to be desired that
a commencement should be made. S

ITead of Modamudi Channel.—One of the temporary head sluices was being here
constructed, but, as built, it was only a bridge with a central pier of palmyras and
a stone floor with revetted side-slopes. It could not have been regulated, and the
insertion of tw®d more uprights with cross pieces at intervals of three or four feet,
co as to divide the area into small openings capable of being easily closed, when
necessary, by the villagers, is required, and an estimate for the alterations to this
and other similar sluices has subsequently been submitted for sanction. )

Surnamuki Channel.—This has a head sluice, but the bed of the channel both }
above and below the sluice is a yard higher than its sill, and so it is hardly sur. -
prising that the supply obtained is small.. The bed of the channel was‘carpeted
with grass, and it looked very anlike an efficient means of irrigation.

47. Head Sluice and Lock for Bank anal.—When looking over the project it _;,
geemed doubtful whether these proposed works were necessary. Should, however,
10 lock be built between the head and the aqueduct it will be advisable to have {
a head lock ; otherwise, unless there be special reasons for such a means of regula- -
tion, it will be better to have an open head. - Surplus works should be provided
at intervals to relieve the canal of water which may not at times be required
for irrigation, in order that the depth at the upper end of the aqueduct may never
exceed that of a full supply for the island., : R -

48. The bed of ihe Kistna, both above and below the head of the Puligudda ’
branch, appears to be much in need of regulation, and it will be well to employ
two maistries on each bank of the river from the anicut downwards in looking after '
the planting of lunka grass, of which a great deal ought to be done yearly soas |
to preserve the banks and secure a right alignment which should be laid down 1
on charts, which probably may with a little additional surveying and some levels |
be readily based upon the Revenue surveys. No partof the river bank, which ;
is upon or within the proper alignment, should be left exposed to the action of the |
river without the protection of grass ‘'or wild cane; it is easy to preserve what itis ]
diffcult to restore. The arrangements to be worked up to should be determined, ;
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and then year by year as much as is practicable towards this complete definition

) Iiz‘ and all scrub-
"I *. jungle and weeds should- be cleared |
" -+ away, and the croton especially should %

49, The wild croton is Becoming a nuisance in the delta.
Wild Croton and Underwood.- :
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be rooted out directly it appears, for it spreads with marvellous ra

a single plant should be allowed to remain. - pld_lty’ and not

50, It would appear t‘ha.t some tree planting hasin recent years been carried
out from Local Funds, whereas formerly

_ . . 5 , ) the avenues were planted from canal
funds. This latter is the best course, seeing that they must always be under the

) con.trol of the canal officers. Asa ryle there should be no watering of young trees
-which should first be well started in nurseries, transplanted at th: proper :eason,
and protected by the canal establishments, but otherwise left to take their chan"el
which, if suitable descriptions of trees be selected, ought generally to be a'goc;d

Canal Plantations.

. .one. The value of wood cut on canal plantations should he credited either to

Canal Revenue Miscellaneous or to Plantations ; perhaps the latter head will be the
best, as it is shown in the Government of India forms, and money under that head
for new plantations or avenues can be provided in the annual Budget. The
widening of the Masulipatam Canal has unfortunately necessitated the r:inoial of

" some miles of remarkably fine avenues, and otber trees should be grown further

back in their place. The abolition of cattle grazing on the canal banks and berms
will greatly facilitate the growth of trees, which at present, unless very securely

fenced at mnuch trouble and expense, are pretty sure to be eaten off and stunted if

. not destroyed.

year’s®* DBudget it is entered as the
Seetanagaram Canal. Down to Duge-

St rala it is, aud should be call
, : L ala it is, and should be called, the M4in
Canal, Western Delta. Widening has been in progress for five or six y(,ears on an

fzstimate qf Bupees 2,76,400? and this work is approaching completion, but a very
considerable further enlargement will
have to be carried out in due course to

. Western Delta Main Canal.

¥

Estimate between five and six lak-bs.

. carry the full supply for the ultimate area of irrization in this delta. The earth-
- works are not as regular as they should be, and the slope of the top surface should -

be away from the canal, so that only the inner slope may drain on to the berm.
The left bank requires clearing. ‘

Bank Canal Head Sluice.—This sluice is in good‘ order. The ﬁrst time the j

shutters need renewal they should be provided with screw gearing.

17z:a Uppef and Lower Sluices for the supply of the Commamore Canal, and the
shutters of the lock weir, should be regulated by screw gearing ; the shutters should
slide on iron bearings, and all these works should be thoroughly repaired. -

¢

2. ‘Thi i )
52. 'This canal commences at the Dugerala lock, and since the construction -

B of - - L) -
Nizampatam Canal, side cb_annels it carries little or no

taking off of distribution channels at poiﬁts much too Jow down on the side chane

nels. As a consequence rough stone dams have to be placed across the latter .to

* raise the water to -a proper level, and these in a great measure neutralize the

*cons‘txucti_on of these channels, viz...
8 :

51. This canal is also called the Nizampatam Canal, and in the carrent

_ . irrigation water. . The side channelsare .
- yeally fine canals. A mistake which must be guarded against inthe future is the
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carrying the water at a higher velocity, and so preventing the deposition of much of
the silt. The canal was designed to carry irrigation water, and consequently, since
this water has been otherwise conveyed, the surface levels have been materially
altered, and the navigation has deteriorated. It was proposed in the completion
estimates to insert two additional locks, so as to bring the water to a dead level,
but the necessity for this appeared to néed explanation, and it has since been found
that the existing locks and the embankments can be raised so asto obviate the

necessity for additional locks.

A couple of miles or so below Dugerala handsome bridges have been recently
built over the canal and side chanuels
from Local funds. They do credit to
Mr. Norris, who designed and built them. The left bank of the canal here will
make an excellent road. ‘

Near Nundevelagur.

Euchipudi Lock.—Some of the flooring of the tail bay has given way. Con-
siderable repairs, costing about 1,000
Rupees, were executed in 1873, but this’
part of the lock must be entirely reform.
ed. The angleof the gates is much too flat.

Water on uppersill oo w0 oo 72
lowerdo. ... wee o 4' ¢

Lock Weir. Rough, and not in goodorder. The bridge has just been repaired.
It is a pity that room was not left for a shutter platform. This may be obtained
by removing the cut-water caps, building up the cut-waters, and laying shutter.
Lars upon them. - ‘ '

Regulating Dam and Bridge over West Side Channel. A carefully built work,
but with wings not adapted to the banks and slopes. A work of the same design
on the East Side Channel. | K .

In the 25th mile a Neem tree interferes with the towing. Ifthe tow-path is to
be placed at the edge of the berm, this alteration should be carried out from chan-
nel clearances. ' :

Jutur Lock, 31} miles. Upper gates leak far too much: The gearing needs
" repair and the masonry wants repointing. The headway of the bridge overthe
tail bay is 141 feet with 6 feet of water on thelower sill.

It will be well to place a sluice or weir in the right bank above "the lock to
supplement the supply of the side channel when necessary. There is already 'a
two vent sluice in the left bank which can be so used. The soil at and above the
lock is a clay which could stand a considerable head of water. Canal banks above
the lock are too low. The side channels are not yet provided with proper sluices.

Nullavada Lock.—The water above the lock is but little above the surface of
the country, and there would be no

il ... . O . ey s s s
Water on upper sill difficulty or risk in raisingit a couple of

feet. A masonry surplus weir isabout to be built in the right bauk in place of the '

rough-stone dam which lias hitherto served as an cscape.

The Nullavada'drainage, which now enters the canal below this lock, is to be
taken outside the left bankinto the Peddapully drain. -
, ; :‘ R '
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The reach of the canal between the Nullavada and tidal locks runs through

two sand ridges, and except in the Pedda; ally swawmnp the soil is sand or sandy. At-

this swamp a breach had to bs made in the left bank of the canal to reduce the level
of the water outside, and this has been frequently done before. Itinvolves lower-
ing a great length of the bank to provide soil for closing the breach, and the
soouer the necessity is obviated by the construction of the drains the better.

The banks in places require puttinginto section ; a great deal of bulrush has
been cleared away, and this work in the 36 to 41 miles will soon be completed.

+ Prickly-pear must not be allowed on the canal banks, or on any irrigation works.

Tidal lock.—This is in fair order. The escape in the left bank just above the
lock should b bridged asa foot-path, and to allow of the shutters being worked.
Its wings are too low, and the banks are weak,

53. This swamp is bunded on the south side to form a tank, and the out-

fall on the south-west side being closed

Irrigation from the.’\'ullavad;; Swamp. . o s
g P by the Nizampatam Canal, it is not sur-

prising that so much courtry is submerged at times. About 3,000 acres are irri--

gated, and it is intended to bring these under su extension of the East Side Chan-
nel, and then there will be nothing to prevent the draining of the swamp, which
is provided for in the completion estimates, and which will effect a radical improve-
ment in the condition of all the section of the delta between the Nizampatam and
Bank Canals. As far as could be judged from the levels, this main drain should be

1 carried botween the Komarasole and Edapilly sluices to the southwards, instead of

by a much more circuitous route to the east, and then back to the south-west, and
this matter is being inquired into. It isto be hoped that the estimates for thd
matured arrangements will soon be ready, for at present this extensive tract of
country is without any adequate means of getting rid of rainfall drainage. All
requisite instructions have been given on areview of the estimate as originally pre-

pared, which provided for arrangements which were in some essential particulars

defective. . i
51. The Nizampatam Canal enters the Toongabudra about three miles above
. Navigat}on between Tidal Lock and Nizamwpatam. 2i£::::: z:zh:(i::as:“‘;?:zg ;:t(:nt\hi:
- about five or six miles. Here and there on the left bank of the lower part of the
river, for short distances, tracking is practicable, but elsewhere the banks are
covered with dense maungrove jungle,and poling is the only means of progression ;
" this in deep water with, as on the occasion of my visit, a head wind is very slow
and laborious work. A tow-path should be cleared all along, and facilities for
towing afforded. It is bad policy to construct canals at a great outlay, and then to
reduce tfieir value to a minimum by omitting to carry out such trifling, but essen-
tial, works as convenient tow-paths in connection with the navigation.

55. It has been thought possible that it would be better to carry the through

] : : line of navigation by the KEast. Coast
Canal to meet the Nizampatam Canal,
rather than to make the Coinmamore Canual the main route, and advantage was
therefore taken of a visit to Baputla to seo what the backwater was like. It is

Nizampatam Backwater.

- not mow navigable for more than nine or ten miles west of Nizampatam. '

r
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The channel shownon the Atlas sh‘eet north of Perala was dry ; that to the south of
the village had a little water in it, and occasionally the depth is a foot or perhaps

- more. Between this and the backwater an extremely dense prickly-pear jungle

intervenes. The backwater itself hasa wide and tolerably deep channel, and but
for the impossibility of tracking the navigation would be easy. This difficulty
could be overcome by clearing away the mangrove jungle and forming tow-paths,

_ but it seems very doubtful whether this backwater and the swamps between it and

Chinna Ganjam present any such advantages as would make it worthwhile to
trapsfer the navigation to this line,

56. This hasits head onthe Main Canal at Dugerala. The Commamore Lock
' - has gate valves and one lower side cul-
‘ vert, the shutter of which is worked by s
lever; witha roller to the shutter spear the arrangement would be efficient. 5 feet
of water on the lower sill of the lock. ' '

Commamore Canal.

Rolakalur Bridge.—This bridge, which has been so long in progress, has been
completed up to the string course. The work since 1870 is better than that before
that time. The sand stone is good but dirty looking.

. The new cut on which the bridge stands does n_bt fit well into the old channel
at its junctions. ] -

Jagerlamudi Escape Sluices.—An old work of seven vents 4 feet wide and 7 feet
10 inches high. The full supply level of the canal is about 10 feet on the sill.
The sluices are efficient, but it has been proposed to substitute for them an under
tunnel or aqueduct, in order to exclude the drainage which they discharge from the
canal altogether. This drainage coming from the direction of Guntoor enters the

canal a short distance below the sluices, and has to run up to get to them. .-

Jagerlamudi Lock.—This is at present the lowest lock on this canal, and the
! ** £all below being much greater than will
be the case when the works are com-
pleted, the depth on the lower sill is

. always less than is desirable.

1°'er dov aee . eve Y 2' 8'

Cross Drainage.—This canal like the Ellore Canal on the other side of the

- "delta crosses a great deal of upland drainage, and this was, in the original estimate

on which the canal was cut, provided for in an altogether inadequate manner. In
the completion estimates for this delta also, the requirements of the case have not
been fully recognized ; on a rough calculation of the water-way needed, it appears
that about 24 lakhs, instead of 13 lakhs the estimated cost of the works provided in
those estimates, will be necessary to dispose of this drainage, and to avoid the
risk of frequent damage to the canal. . R L

57. Outof a distance of 22 miles, nearly all the country up to Poonnur
’ _* .ninemi i d that

_ © Country betwecn Chebrole and Baputla. _ ~ I,lme mlle.s and f"r, ﬁvc.a miles beyond tha
SRR » “ - iz under dry cultivation, and the crops,

eapecially the cholum, looked very good. Further south the Jand is for the most

- part.under irrigation. Up to about four miles from Baputla the road is a very
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fa?r one, but then it rans into heavy sand.. Since Ypurpolliem has become a poft
with a considerable trade there is a good deal of traffic, though the difficulties of

_transport over the sand ridges and swamps near and south-west of Baputla must

be very considerable. -

58. . Dumpakodu Calingulah and Kurlapolliem Tunk.—The Dumpakodu calingu-
lah across the Toongabudra supplied not only the lands on the left bank of this
river, which have now been provided for by the Budam project, but also the Kurla-
polliem Tank on the right bank. ,'This tank has this year been imperfectly supplied
by one of .the channels from the Baputla Tank, which is itself supplied by the

. Commamore canal. The Tahsildar and the ryots mentioned that the Kurlapollien:

Tank supply had been inadequate, and that some lands had been thrown out of
cultivation. The altered arrangements are confessedly incamplete', but they would
probably have sufficed had the season been more favorable. As it was the absence
of rain made the demand for water for ploughing, etc., enormous, added to which
there are said to be fifteen sluices, and upwards of 100 palmyra spouts, in the
eastern part of the Baputla Tank, and these must lead to waste. There appears to
be great readiness to take up land for irrigation in this taluq.  Until, however,
the supply and distribution arrangements are more advanced, it will not be pr'ac-
ticable to afford the water required, and it will be better, therefore, to postpone
extension of irrigation. ’

59. The quantity of water carried by the main canal appeared to be very
much more than ample, and yet there is
difficulty in getting a proper supply

Quantity of water used for irrigation.

" down to the lower end of even a principal canal like the Commamore. In the

present state of the channels there must of necessity be a good deal of waste, and

it appears probable that much of thisis due to high level lands being cultivated

in posjtions where they can be commanded only when the channels are carrying
more than a full supply. Kistna water carries so much silt that it is very unde-
sirable that more water than is really required for the cultivation should be
admitted to the canals; this subject is engaging the attention of the District.

. .« .
Enginéer, and measures are being taken for ascertaining all over the delta the

actual quantities supplied to various channels ; this information will soon lead to
improvements and to economy in the use of water, with, as a consequence, exten-
sion of irrigation by means of that portion of the supply which is not at present
utilized. -

60. The drainage of the Kistna Delta is a matter of even greater importance
’ than in the Godavery Delta; it is only

L

Drainage. -

see what a great extent of country is occupied'by swamps, and though the exclu-
sion of river floods by embankments has much improved the condition of the
delta, adequate means of carrying away rainfall drainage, both local and upland

bave still to be provided. When the estimates have been completed and sanc’o

. - tioned their execution will be the work of many years, but it will not be long -
_before a great change for the better will take place, seeing that "the fisst thing to
Ay

be done is to remove obstructions, and the second to secure proﬁer outfalls through
. . - a

. pecessary to look at the Atlas Sheet to -
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the ridges which at present absolutely; bar the direct drainage, which has to find a -

circuitous route in some other direction; and, where the fall is small, the submer-
gence of large tracts of ground for considerable periods is inevitable. Heavy
!osses of revenue occurred in 1872-73 from this cause, and it will certainly be
advantageous financially to render the drainage efficient, for not only will remis-
sions be avoided, but the extension of cultivation will be rapid.

61. .Statements of irrigation and revenue, dike those made out for the Goda;

. Irrigation and Revenuo, ~ very Delta, are under preparation, but

. . , ‘ have not yet been received ; conse-
quently no reliable information is at present available. It is however believed
that the area of irrigation in 1872-73 was about 196,000 acres, and the District
Engineer mentions, in a note just received, that the Collector estimatos the
increase of area in 1873-74 at 11,000 acres, and of revenue at Rupees 1,93,000.
It is very possible that the revenue may be so much greater than that of 1872-73
but much of the difference must be due to the absence of remissions, and th(;

circumstance appears to indicate that the delta gets on better, owing to defective

drainage,” in seasons of short rainfall, than when the monsoon is a good one.

There must be a very important difference however in the outturn of the crops
when, as in 1873-74, no rain falls until some two months after the commence-
ment of the season of irrigation. v

62. Much of the time (nearly four weeks) spent in the delta was deveted to -

the consideration of the arrangements
> ‘ _to be provided for in the completion
estimates. These for most of the sub-sections are in an advanced state, and it is
now desirable that thay should one by one be completed and submitted for sanc-
tion as soon as possible, commencing with those which it is intended first to carry
into execution. This course has already been approved by Government in the
order sanctioning the . survey establishment for 187475, and it is the only way in

. Completion Estimates. -

which delay in carrying out many much needed improvements can be avoided, \

as it is impracticable for officers, who have also their current duties to attend to,
to deal with such a number of heavy estimates at once. )

(Signed) . JOHN MULLINS, ‘Lieut.-Colonel, R.E.,"
. " Chief Engineer for Irrigation.

OoTACAMUND,
Tth May 1874.

No. 557. OrpER THEREON, 29th September 1874, No. 2,732,

. Tee Memorandum of Inspection,
dated 7th May 1874, of the Kistna
. Delta, containing the Notes of the Chief
Engineer for Irrigation, will be communicated to the Superintending Engineer,
Kistna, for information and guidance. *

IRRIGATION, No. 65.

. 2. .The subject ofsthe arrangements requisite for rendering the cross drain-
age of the Ell%zre 1n

Government wisﬁ\to haye the estimates submitted as early as possible for carry-

is district efficient has been fully examined into, and the
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ingg out the improvements, and for completing this canal in the manner decided
upon. . ‘ B 4

3. Independently of the prof)riety of maintaining order and cleanliness
where lock and other establishments are located, the health of these establish-
ments, which it is understood has been far froin good, is dependent in a great
degreo upon proper sanitary arrangements ; and the Government look to the
Superintending Engineer to introduce and enforce these in all such places.

4. Paragraphs 36 to 40 of the Memorandum, which treats of the circum-
stances of the Kolair lake, will be communicated to the Revenue Department
for early consideration. The data for a final determination of the question, as to
whether this lake should be allowed to fall to the lowest level practicable, or
should continue to be artificially maintained at a higher level, appear to be
fairly complete. .

5. The arrangéments proposed by the Chief Engineer for Irrigation for
deferring the provision of irrigation, except on a very limited scale, for the

- Zemindary lands under the Bank Canal, Eastern Delta, and between that and the

Masulipatam Canal, will be referred for early consideration and report to the
Revenue Department. It is stated that existing means of irrigation to these
Zemindary lands have been far from fully utilized, and until a decided demand
for water arises it will probably be unwise to extend the supply. i

6. :"I‘he improvement of the condition of Divi-Purganah is of much impor-
tance, and the Government are glad to learn that there is a good prospect of a
reasonable return from the outlay which will be required to provide for its wants
as regards irrigation. In the meantime the observations of the Chief Enginéer
for ‘Irrigation will be referred for consideration in the Revenue Department,
to ascertain whether the wet assessment prevents the occasional cultivation of
dry crops. C (

7. Asin the Godavery Delta so in the Kistna Delta efficient drainage is of
very great importance, not only to the safety and productiveness of the growi.ng
crops, but to the general health of the population, and so goon as the main drain-
age shall have been worked out, and some progress made with these drains, the
Goverument will be prepared,to make arrangements for providing for village
drainage in detail. In the meantime the Superintending Engineer should give
attention to this latter subject, and he will be at liberty to bring forward propo-
gals for dealing ‘with individual villages o1 groups of villages, which he may find
to be exceptionally in need of improvement in this respect, and which it may be

- practicahle to drain, Village drainage will not be chargeable against the system

- .
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of irrigation of the delta, except in those cases in which the irrigation works
themselves may have obstructed the natural, or may otherwise necessitate addi-
tional, drainage, but will be provided for under Agricultural Miscellaneous.

8. The early preparation of the detailed revenue ‘statements for this delta,

in the form decided upon for the Godavery, and made applicable to other systems

of irrigation, is very desirable, and the subject will be remitted to the Revenue
Department for such further orders as may be necessary. It is observed that
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i ;

s these statements are due for 1871-72 and 1872.73 in addition to those for preced- i ;

}mg years, the compilation of which latter may take same time, while those for Y {

\ recent years should be submitted as soon as pussible after the close of each Fusly. \} '

¢ )

{ 9. The thanks of Government are due to Colonel Mullins for the useful and  # :

{ complete report which is reviewed in these Proceedings. ‘;

\ :

i (True Extract.) ‘ ‘
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MEMORANDUM:

Taz following notes of a tour of inspection 1}1 ‘th‘e Kistna Delta, made between
the 20th November and 15th December 1873, are submitted for the information of
Government.

.-
™

2. - This work is generally in good order and requires only such ordinary

repairs as are necessary after the freshes

of each™ year.”"The apron appears to
+ have suffered no disturbance, and, except in rear of the spot where the fish-ladder

was, there is now said to be no hole or any.considerable depth of water below the
apron. The lower part of the apron has a steep slope, but is I:egular. The Dis-
_tri¢t Engineer has been requested to have a few cross sections of the anicut taken
tannually, in order that changes, which might otherwise pass unnoticed, may be

‘detected. - . -

A\

\‘th side of the southern get of under-sluices, and this has to a great extent filled
‘It must be carefully watched. The usual rough stone raised crest had been

’ up for the dry season.

Anicut.

r

There was at one time a very deep hole to the north of the groyne on the

"3. The state of the shoals is much better than was the case some years ago.

The yearly changes are considerable, and
. not much can” be done to affect them.
On the north side the river near. the head works has improved. About a mile or -
so higher up on this (the left) bank three groynes have.been constructed to
stop erésion ; the water was not deep in the first instance, and it has since shoaled
considerably ; nanel or lunka grass should be planted.

-

River bed above anicut.

. The banks of the river generally, where not in advance of their proper line,
should have a lunka grass (nanel) or wild cane (pey karumbu) facing: -

4, This is the quarry hill on the Bezwada side, and is used to secure at a
considerable height one end of the tele-
graph cables which span the river, the
distance from post to post being probably not far short of a mile and a quarter.
The first wire was put up towards the end of 1857 during the Mutiny, and was .
_blown away in the cyclone of 1864. Mr. Peters, the Range Officer, pointed out -
the great rapidity of vibration along the wire; this vibration passmo' to the oppo-
site end and back again in seven seconds

4

Telegraph Hill.

The view from the anchor posts over the river, the aflicut, and head works
and the canals is very good, and the arrangements can be well understood from
this point. ' ‘

5. _This river is one of the difficulties of the Eastern Delta.. It rises some -
35 miles to the north of Bezwada and

approaches to within a couple of miles
of the Kistna'at that place; then, after an abrupt turn to the northward again, it

The Budemair.

-
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the Ellore Canal at about 3 niles from tho-

head works, runs for 5 miles on the north side of the latter, and then crossing to
the southward has a course of some 30 miles more to the Colair Lake. This river
bas been a source of constantly recurring damage to the Ellore Canal. Inthe
porth-east monsoon of 1872, it breached the canal extensively over a length of
gome miles. The first breach was at the third wile opposite Matialampaud ; but
here, as there was a very strong bank witha revetment some 9 or 10 feet above tho
F.S. L. in the canal, it is believed that the breach was purposely made in the
- jnterest of the owner of the lands alougside, which were inundated to & consider-
able depth, and the crops on which were in danger of being destroyed. The bed
proper of this river near Bezwada is only & good-sized ditch, and the freshes
inundate a wide extent of country,’ 2 great deal of which 1is in consequence left
It has been suggested that this stream might be turned into the Kistra
ch an arrangement would be practicable, but somo little
igh flood level in the

to work out the arrangements, as h
on the banks of the Budemair,

' Kistna is above the level of much of the ground

' Such a diversion would make it much more easy to deal with the cross drainage

- of the upper part of the Ellore Canal, and it would probably answer to enlarge the

°  bed and efficiently embank the Budemair in order to reclaim the valuable lands
alongsidé, which cannot now be cultivated. The project should be examined as
soon as the District Engineer may be able to undertake the investigation ; as will

¢ will be practicable to prevent any considerable damage

river and the Ellore Canal, and so the
ng as

-
runs in 8 gouth-easterly direction to

waste.
above the anicut, and su
time would be needed

be seen further on i
. resulting from the relativ
uestion of the diversion,

it would otherwise have been.
6. Some of the buildings are in 8 dilapidated state, and the roof where
sing removed with a

Worksh Bewad dangerous was'b
orkshops at Bezwaca. .- view to its repair. These shops, which
ding the need of

efficient, were, notwithstan

e positions of this
though by no means unimportant, is not 80 pressi

gome 15 to 17 years ago were highly
h they are able to a
They are now being got into
to send dredges and other ‘plant a distanc
Almost all work, except iron cast
can be done in these shops.

* the assistance whic
almost entirely disused.
no longer be necessary
to Dowlaishweram for repair.
be obtained from Dowlaishweram,

" radical improvement in the yard arrangements.
pot been hitherto properly cared for. Component parts w
order, and it is certain that much delay 8

from sundry small parts ‘being missing.
size should be put together, or set up and pla
ice.” No plant shou

forissueat a moment’s not
There is a powerful crab ‘winch , whi

‘absolutely unavoidable.
stretching the Telegraph cable; for it
from Dowlaishweram, and the winch, instead of being left rusty,

unserviceable, should be completely repaired and got ready

deal of the yard is blocked up with chips and ba
. gorted and stacked, such as will be of future use being kept and the r

of or used for fuel. Shavings and all such combustible m

-

fford to the Delta works'for several yearsg-
working order, and it will
e of over 90 miles
ings which should
There is need of
The machinery and plant have
ere lying about without

nd inconvenience would be experienced
Crab winches and all plant of moderate
ced under cover, so as to be available
1d be left out of repair longer than is
ch was broken in
new castings should be obtained at once
broken, and
for re-issue. A great
ttens of wood, which should all be
est disposed
aterial should be swept

up and placed :
where it ¢ . .
necessary. It is some [(au do no harm, at anv rate twice a d
wh . . .
at fortunate that the whole place 1 ay or ofteacr if
dice has not been |
1 sarnt

down; isk
; the risk huas been by no means insienifi
In the yard there is a mill .'Slgnlhcant., )
water-power . mill for hulling rice, which is i
valer-power and which was put u ' ’ 18 intended to be driv.
answer it was dismantled p at Nedamole in 1863, but not bei v by
rico halling by mach e u-nd sent up to Bezwada. I am ,’,ot re eing fouud to
aeh 1) - " .
but with tll?e y e |r:ie|yf is an operation for which there is 1ikl:31 P:lt‘g to say that
- ; ar . -
Delta, it is smnewl‘t of water-power which we have in this :’d”tl © toand,
, . ) n .
haps iy macmnewna rl'(;markab]e that lmthing has been done to t_;f’ Gdea\ ery
lie cement, of wl ..hC{)u- be adapted to grind clay and lime fo okin v Per-.
, iich a large quantity is likely to abe needed i r making hydrau-
J ed in carrying out tl
o 10

‘ De 1m . y
]‘(l e t l g neer to ear

in mind that for six or ei
. r eicht months 1
unutilized power was g In cvery year there is ; .
(is made luse ofw;\ate:il at the several lock weirs, and that werea voub gmount of
§ or : i even 1c .
Drore bei . epa.!'tmeyntal purposes, it might lead ulti a fraction of
1 eing taken up for private work ght lead ultimately to much
ip Wagons.—The iron work ' :
from the Toner God ork of twenty tip wagons was sent t is di
, . 0 stric
cuitable wof}f o ‘;( avery. One tip wagon has been constructed, b tﬂlns dl:tr“t
L plant of this class, and it*will be well to get rid ! u there 15 no
. [ 4 .
) . 'll‘i% adras Harbour might perhaps turn it to useffl o Oftlt. Hhe Rail-
. 1e amou i : account.
nt of plant of this class in the Kistna Delta issmall, but it
, bub 1t wants

much more attention than it has yet

introduce order received, and it wil
and syste S will be -
system before the large increase which ill'b necessary to
will be required wh
en

the completion estimates are finished a
come to be carried . and the e?:tensive works provid .
of all such plant wi;)lust;onlgnfier ¥ recent Order of Govemmenlt a cwﬁilﬁt iy Gt'h‘em
ally made in the Budget. )I(;:};t(;‘ilt';ii’tant(li Rr(;viaﬁon for its up keep will b;e:ll:fir
be recorde e . o the information requi . o
derable al:;:l: :::;1((1,(; reg.\ster shoultl' maintain a compl(jte1 rrz(i(:)r)é t)hfd:](;rder t.o
to require. For the st::l)alrs’ so that it may be known what this plant is ;‘;{ﬂjl'
required, and the indent r;\ers and steam dredges boilers are from time to lt'e .
on and s balf yours bef)s otz;1 these should not be forwarded after, but a yea ime
should alwavs be kept (are.'l ;;Y i neec.ied‘ Spare boiler tubes and Other};ittl: .
up to 50 or 50 Ibe bPut vailable. Th(i inefficiency of a boiler intended ings

. ! . unable to b - ed to work
of its tubos worn oat and ear more than 23 1bs, and with a third or a h:

ut and plugged may be readily understood, and such a :t:tédl:"

Floating Plant.

affairs should not be possibie in the fat

measu ) ure, but should de'provid :

referri!;i(: :;e::li!:ly; re;asonably bt.a expectefl of intelligent I<))fﬁcer:.d )algt:;stnlz ;uch

approached if not exceol dpa}mc"]ar boiler, but to a condition which ha born

All boilers should be tc:eci Z in se.veral instances elsewhere, if not in the I;i t ~n

waten pressure. Th este periodically to 50 per cent. over working pressu ° r}n

recorded and t}.,e o l;-ls a matter of no difficulty. .The results sho:ld aiv;are o

AN rking pressure, when necessary, reduced. The test will S bo
e to indent for a new boiler. will usually

D — o
redges.. Dredges Nos. 3, 5, and 9, and lock dredge No. 2 were lying i ut}
o . 2 in the

Main Canal and were ins one ann

I pected. Much requires to bed ually to k p

descnptlox} of plant in an eflicient state. . The pins and links 0‘; thznb t k te :,h e
_ . : uckKe ?1ins

-y



wear rapidly;
constantly increasing

made; as far as 1 have
been overlooked. Spare links, pins, main pulley bars

axles and other fittings which wear ra

those
to render a dredge
and bucket chains were absent. . -

*the bucket ladder wants @ new casting.

of the links, pins, et
its present state, an
tinued. Engine an

engine fittings.
dredge was at W

for a long time on th
Unserviceable plant 1

> P Tyt

"~ the thousand yards.. Itis beix;g enlarged a

: the distance between- the main pullies can be adjusted to fit the
length of the chain, and this aljustment should be frequently
been able to 'earn the means of adjustment have cowmmonly
(cast iron), rollers, roller
pidly should be always at hand to replace
day or two will suffice instead of weeks

which nced renewal or repair ; thena
dredge was in fair order; the buckets

again efficient. No. 3

No. 5 dredge wants extensive repairs, an
Boiler wants new tubes.

Dredge No. 9.—Bucket chain rollers ,etc., invery bad order indeed, the whole
c., require renewal or thorough repair; quite unfit for use in

d must have been 80 for a long time before work was discon-
d boiler in better order.’

—DBucket chain and rollers need thorough repair, as do the
ck of the Bank Canal, Western Delta, another small
ork, and the minor fittings of the engine were not in good order.

Six old wooden dredge punts have been lying in an utterly unserviceable state
e right bank of the canal, they should be sold and removed.

incapable of repair or further use would occasionally fetch
once. After years of rotting it will often not pay the

No. 2 Lock Dredge.
At the head lo

comething if disposed of at

cost of removal.

8. The rolling shuttersare inefficient from the rollers having been insecurely

_ fized, so that they have become displac-
- Head Sluice, Bezwada.

the shutters made thoroughly efficient. They require to be provided with suitable
king them : a great crab winch without any means of traversing
\was standing over one vent, but this is for all practical purposes a very clumsy way
of setting to work, and it is almost as troublesome to get the winch from one vent
to another asit would be to lift the shutters by manual labour.  Within a few yards
shop something better ought to be possible. A small winch

of the Delta Work
ed on a carriage or truck, ruoning on rails, would do; and, if the power be

of securing the shutters when lifted must be provided.;
tunity hould be taken of fitting this sluice with proper
- ¢ eghutters worked by screws. At present
: regulation is difficult, and it will cost
less to make a single set of shutters perfectly efficient than to provide a double set
as on the Bezwada side. Angle iron bearings should be given, and the holding down
plates of the cross beams carrying the gear will need to be placed at least 6 feet

" below the platform; this may be done without dismantling the upper parts of the

piers, as th
tom plate can
Portland cement.’ )

arrangements for wor

mount
moveable, proper.neans
9. An early oppor

Seetanagarum Head Sluice.. =

*

be inserted at a widesaw cut, which can afterwards be filled in with

"10. ‘The Main Canal, which is about 1,000 ;ards in length, is also called the .
’ - Masulipatam Canal, though that com®

mences properly speaking 8t the end of
s fast as circumstances will permit, but

Eastern Delta, Main Canal.

d one side of the main frame carrying - -

od. This should be put to rights and:

o stone can be drilled without much difficulty with an augur and the bot- --
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;)t (;:i ;;::3 ttlxoe ;etcesmt)r {lor conveying water for irrigation and navigation renders
{ et on with it as fast as would be desirable. A i
: . convenient quay with
;'all and slteps to the canal, and a roadway with ramps to the main road ?xbo{re l:as
i::\r:fg;e.ar:' cox(xilpleged.b 'I(;he merchants complain that the accommodation is
ient, and undoubtedly the traflic is ver i

\ . : y considerable, but much may b
d.(zlne Ly regulation to m.ake the most of the quay room. At pre,sent boats lie alin:
side much longer than is necessary, and it will be requisite to introd de y
system, and to limit the use of th ) i e by tonded
) ,1 o se of the stone quay to boats which can be rapidly loaded
;E;l unCoa <la s and f:o passenger boats. Timber is stacked near the head of the
ore Canal. It will perhaps be advisable to put down moorings to facilitate the

“management of boats, as the current will be rather strong when a full supply is

lt).emg carried. The District Engineer should draw up a set of rules for the regula-
ion of.the traffic at this terminus, and, after obtaining the Collector’s concurr:nce
transmit them for sanction. . ’

11. Two questions, both of very
considerable importance, had to be dis-
cussed during my visit. o

Ellore Canal.

1st.—The best way of improving this canal so as to allow of its irrivating
- . - ’ =
as much land as is likely to require water, and to make it a thoroughly
efficient line of navigation. °

2nd.—The requirements for passing cross drainage in safety.

With.regard to the first point it is clear that from want of sufficient attention to
levels in ‘carrying out the various works, which, during a long series of years, have
L] - - . ‘. ’
been constructed, this canal is not as efficient as it should be. Following an
o

example which was set by the lats Colonel Anderson who was for some time in:

charge of this district, it has been proposed to carry the water 1n a chaunnel dis-
tinct from the navigable canal, and Lieutenant McNeil Campbell has devoted a
good deal of time and trouble to working out.a project in this dircction. The
object is, by carryiog the irrigation water at a higher velocity than is practicé.ble
%n a navigable canal, to reduce the amount of silt deposited, and this arrangement
is feasible and advantageous under the circumstances to which it was originally
applied, viz, to canals running for the most part paratlel to the drainags, but it is
altogether inapplicable to those which cross the drainage of the country as does the
Ellore Canal, for then this cross drainage has to be provided for twice over, and where
the area drained is large, the additional cost is necessarily very great. This objec-
tion was pointed out in paragraph 17 of my Inspection Raport, printed in Proceed-

ings, Madras Government, of the 10th March 1871, No. 722, in connection with the

similarly circumstanced Commamoor Canal in the Western D.lta, and it is to be

- regretted that any time has been devoted therefire to tha praparation of a’ schemo

for a side channel for the Ellore Qanal. There was no section of this canal avail-
able during my recent visit on which the dewails of t'v3 required imprvements
could-be laid down, the longitu linal section which frvl basn platted being a1 too

small a scale to show accurately what the presont ¢ litinas are, but it will not

be dificult to state approximately what is necessary.
o 2
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The bed level at the head istobetat + ° s = wee | .o e 37-60,,
And the upper sill of the Ellore Lock is e eee eee w.. 8195
The full supply water surface at the head will be . ... 4550
A suitable depth of water on the upper sill of the Ellore Lock woald .
3795

be G feet, making the water sunfice there .

At present, owing to the high level of Tummelair Aqueduct at Ellére, it would not

be practicable to fix the water surface at the lock as above-mentioned, for it would
result in a depth of water of only about 2} feet on the aqueduct, but the difficulty

may be solved by removing the aqueduct, or rather by converting it into a set
of sluices, an alteration which would result in such important advant?ges as _
regards disposal of drainage that, much as I regret advocating the.d1smant-
ling of a perfectly sound work which has withstood repeated floods, it should
be carried out, bacause practically- the aqueduct has been useless f?r the.pur‘-‘
pose of passing floods ander the canal, and afte; frequent alteration it contlonue_s )
to bo as ineffective as ever, and its arches are-and have been for long entirely
blocked by sand, and the freshes go over it, occasion breaches, throw muclf silt: into
the canal; so thataltogether, after full trial, the time has come when.lt will be
well to get rid of a work which has not answered its purpose and which stands
in the way of much needed improvements.

12. The surface fall then avalable will be 7-55 feet, and the distance being 40

miles, the average will be 0-189 feet a mile nearly. The bed full will be from 37-50

at the head to 31-95 at the Ellore Lock, or 555 feet equivalent to an average of
0-139 feet a mile. The discharge required in the upper part of the canal is about
62,000 cubic yards per hour, and the bottom width of the canal is at present 60 fegt.
The surface fall for the first ten miles will be less than the average, or the discharge
would be too great. A surface and bed fall of 0-08 feet a mile will give about the
required discharge, and a mean velocity of about 08 fc.eet a second. l}elow this
point the surface fall available should be distributed with reference to the discharge
required in each section, or between each considerable irrigation off-take, and to
the present dimensiona of the canal, which .generally are probably in excess of
those required. There will practically be no appreciable surface fall in the last
five miles, which may be treated as a still-water canal. The depth of water will be 8
feet in the first section of about ten miles, and thereafter will decrease as may be
found convenient. In the upper 204 miles the remodelling will not affect the exist-
ing under tﬁnnels, but below that there are several which will have to be re-built.
How the levels of these latter were determined is a mystery, for they have no rela.
tion to any. possible arrangement of the canal, seeing that some of those in the
lower miles are higher than those in the upper miles. No under tunnel on which
a depth of 6 feet with a full supply can be obtained need be reconstructed, even if
the width and water-way be slightly less than that required, and works of this class
on which the water-way with a depth of not less than 5 feet will be equal to or in
excess of that necessary may be retained. ~These observations will, it is hoped,
enable tle remodelling of the levels of the canal to be worked out without difficulty,
and the District Engineer may consider himself at liberty toﬁmodify the details
within reasonable limits, should the distribution arrangements render this neces-
sary or desirable. - Co.

-

L8

13.. The larg:e area of country draining across this canal and the inadequate

Cross Drainage. .

d?mage, and to the closure of the navigation, with as a result much inconvenienco
t(i the trade and traflic of the Kistna and Godavery Districts.

highway, and as such it is most desirable that it should be
possible, and only at such times as ma
in the Kistna running short.

This canal is a great
closed as seldom as

. . T!xe requirements of the cross drainage have been
carefully gone x'ntf.), and what is proposed to be dune will be detailed below. Circum-
stances render it impracticable to adopt for very heavy rainfalls the more .perfect

K]
arrang i i
rangement of passing all cross drainage under the canal ; but, b

allowing ample
vent across the latter, . " nste,

. all risk of damage will be avoided, and as the floods, instead
of being obstructed and rising until the canal banks-gave way, will be disch,arcred at
a level not exceeding 2 feet above ordinary full supply level, c0111pai'ativelyblittle
silt will be deposited, and no injuries of importance will be sustained. :

-

14. Commencing at the upper end
of this canal the first drainages to be
dealt with are the— N

Budemair, draining 525 square miles, and the’ Avadapilly basin of 96 square
miles? and these must be taken in connection, as the watershed between them is
liable to submergence. If the greater partof the drainage of the Budemair can
be turned into the Kistna above the anicut, the advantages will be great, but that

arrangement will not materially affect the measures to be taken below, except that
it will make the latter more efficient. - -

1st Section, Budemairand Avadapilly,

. /
ty of works passing drainage under the

canal,” it has been assumed that in
extreme floods the water on the upper

In caleulating the discharging capaci

Basis of calculation.

- side of the canal may rise to 4 feet above that in the out-fall channels, and that

the velocity through the works will consequently be about 10 feet a second.

Maximum flood discharges have been calculated by the formula D = 562-5 M -
cubic feet per second.

. - - - !
The maximum flood discharge from the two basins forming the first division of »

t'he cross drainage to be disposed of is 36,607 + 11,790 = 48,397 cubic feet a second.

- . Cabic feet.
. The existing means of discbarge_are Ryves' Channel, head sluice 630
Budemair aqueduct, through

ace ees . oo . 5.330 ’ . :) 4
Over walls ... oo | ess . 1,206 -
‘ 6,536
’ Two under tnnnels above lock . e . 840

Kaserapilly escape sluices, two vents of 15 feep each which are un-
serviceable .

Fscape in 16th mile es
. Avadapiily under tunnel ...

o ceen .. 828
. 400

Total Cubic feet a second... 9,234

aee - ‘ese

O

_or less than one-fifth of that required. As will réadily be .understood the heavy
_rrinfall of the end of 1872, "though by no means'a maximum, breached the canzl

L *

means of discharginglﬂooa-waters,:have ‘
led to repeated accidents, to considerable’

}qj be unavoidable owing to the supply of water -



-

: z
1:ery extensively. ft is unfortunately v im rovi . :
> y ¥ very difficult to provide altogether adequate istine- ision i i 3
means of passing this division of the drainage ; what s proposed is?—- adeq ' so that the exlstmbr‘r provision is more than sufficient. The Atkur escape might be
1st to allow f > : i made more convenient for regulation. ) .
.aliow f‘ee passage across the canal in the whole of the . . . ° 16. The Ampapur draina o basin
seventhmile. Ifere most of the breaches occurred ground level . 3rd Section, Ampapur Drainage. ) pap . g
. mat 9t ol , ’ s has an area of seven square miles :—
pproximates to, but is a little above canal full supply level, . . . .
and the circumstances of the locality are therefore very favour- . . " ' Maximum flood discharge, eubic feet a second - - e 2009
able ; the discharge across this mile may be takento be . 30,000 ) ’ y - Dwisting Works.
_2nd to substitute for the Kaserapilly escape sluices. an aqueduct ’ | ~i” 218t mile, under tunnel, cubic fect a second ... g e 280
* of 12 spans of 10 feet cach of about the game height as the oo 21t mile, outlet e e 475 ns
‘Budemair Aquedact, and having also slujces in the lower side -_05
yvqll of a capacity of 590 cubic feet per sceond, for the dis- : ’ Difference, Cubie feet. 1,304
chargo of wafer eoming (?own the canal from the Budemair which can be disposed of by lengthening the outlet from 50 to 190 feet,
Aqueduct. The discharging capacity of this work will be is drai
through the arches, cubic feot » ] ) . 17. - This drainage has an area of
Orer Sidae walls ,"._ - X ...... v ::: ::: ves ]6,4356;) 4th Sectan, Vlravelly Df'alnage. 48% square x'niles, and Vfill be taken as
Through side wall sluices . ’500 ’ | ) 50 square miles :— *
3 R 8.313 * ke Maximum flood discharge, cubic feet a second en oo 7,633
- . —_— Ezisting Works.
Addit :
. itional cubic feet per second... 38,313 Outlet, 22nd mile, 150 cubic feet ... * ...- ... e 1,425
In these calculations it has been assumed that the ordinary water-level in the - wo 28rd o, TS, oo e 71.2
canal may b sed . . . Viravelly vagu under tunnel T 850
Maximum water-level in the Canal. Yy be raise : 2 feet on the . » Escape, 24th mile, weir (4 feet on crest) ... ves 1,728
that that denth i . __ occurrence of extraordinary floods and P PN Sluices 720
that that lepth will pass over the side walls of the aqueducts; as a fact this - - %60
maximum level of the future has been more than once exceeded, and within the t 4 g mlle: tunnel,226i;h Bile e e 9 ggg ‘
lu}x])'lthproposed but httlg harn} beyond some,_ silting will occ‘ur, as all aqueducts - Outlet, - e 280 005
w lxlc fmzaly be submerged will have the ends of their wings, or rather the side i and this drainage is sufficiently provided for. Some breaches occurred, but thesa
walls from the faces of the abutments, stepped or ramped up to the tops of the . i were partly due to overflow from other drainages, and partly to the outlets haviog
e;lnbaf\kmenfs, and tlae common cause of failure of such works, viz., the turning of i no wings. The escape in the 24th mile must be improved. . -
tf: fvullgs, w.vxll beI obviated. .l.he seventh mile opening will be capable, if necessary, ( . ] ) 18. The area of the Ramaleru
oddfz-c lal‘lg}nf,"ha. arger quantity of water than. tha..t shown against it, for a few ' A - 6th Section, Ramaleru Drainage. drainage is 109 square miles, and for
8 ;l lonal inches of depth wc.mld make a material difference in the discharge. It '“} - : 110 square miles the— '
13, however, only to be considered 8.8 a safety valve, to come into play when the i " Mazimum flood discharge will be, cubic feet e 12,910
regular works are unequal to the disposal of the drainage, and nothing will be - §! L , Ezisting Works.
done beyond clearing away such portions of the banks as remain, and levelling ; Qutlet, 238 feet, cubic feet ... o 2,261
tlie ground where necessary ; the soil is good, and will not be washed away to any. 'i Ramaleru under tunnel, cubie feet} 1,500
extent of importance during the few hours that water may be occasionally ' Tatigudiem  do.  do. :
discharged. ' y t : o ‘ - —— 371 .
i . ‘ts .Tb - Lo “\‘;‘, ™ o that a great addition to the existing means of disposing of cross drainage is
2ad Section, Atkur Drainage. the drain e “‘;Xt Aseparatg section of ; - & required. This can be provided by constructing an outlet 960 feet in length
- o . .
P 3"6 bl s]t 1® Atkur With an area Q, "‘%J [ between the new bridge and the under tunnel. )
Mazimum flood dischas : otiive and a half square miles— - - SRR b B ] ] 19. The drainage of 25 square
4 eee vee .se . 1, 7-%3 C. feet a second. 1 } B T 6th Section, Peddapad Drainage. miles has here to be disposed of e
) Ezisting Works. o < . Mazimum flood discharge, cubic feet wo.  wo. v ae .. 4,809
Atkur under tunnel, cubie feet . e . 140 iy : Ezisting Works. ,
Atkur escape weir e ee e e 648 . s . Kulpurru outlet, 48 feet long, with self-acting shutters ... 1,800
Sluices ... ... o e % eee ... 140 . - Peddapad under tunnel © o o e ... sv0 2,400
" Prettipand escapeweir ... .., .. .. ‘864 788 . - o' ryr
Sloices ... - . .., 360 ‘ » Difference, Cubic feet. 2,409
: | S e— 12284 0 ° s - j
¢ e— 2,152 T
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The self-acting shutters of the outlet cannot be relied on and they must be
removed ; it has been considered whether.it would be advisable to raise the crest
leaving sluices therein, or to letit be a simple weir with its crest flush with
canal F. S. L, and it was decided that the better plan will be to omit sluice vents,
and to provide for the required discharge by an additional outlet. The arrange-

ments will then be—

»
Kulpurru outlet, cubic feet a second ... e et aoe . 456
Peddipad under tunnel, do. do. 600
Additional outlet, 395 feet long, do. do. vee 3,753
Cubic feet. 4,809

20. The Tth and last section is the Tummelair drainage with a catchment
basin of 457 square miles. The canal

. has suffered repeatedly from this river,
which divides into two branches above the town of Ellore, and inundates a great
extent of country. It is perhaps somewhat surprising that more damage has not
been sustained by the canal below the Ellore lock, as the spill of the river in that
direction is considerable. It would not have been really very difficult to prevent
the flood waters of the river breaching the canal banks; but, had these been main- -
tained, the part of the town and station to the mnorth of the canal would have
been entirely swamped, and the necessity for relieving this part of the town has
led more than once to the cutting of the banks to afford additional outlet to the

7th Section, Tummelair Drainage.

flood waters. ,

The remodelling of the canal will carry with it a complete change’of the
arrangements and conditions. Full canal level will belowered materially; and
this will be an improvement; and the waterway will be very greatly increased
and placed at a better level. What is supposed to be the full supply level at the

escapes near the Ellore lock is 9-58 feet above the upper sill® of the lock. In the
: revised arrangements the ordinary water

level will be reduced 3-58 feet or to

* 31-93.
37-95, and will never rise above 39-95.

In this case the lower escapes which have to be remodelled will be first
considered, as the additional waterway to be provided to the westward will depend

upon what can be done with the existing works. o ‘
*

The maximum flood discharge to be passed across the canal may be taken
at cubic feet per second 33,520. The eastern branch of the Tummelair is admit-
ted to the canal, and has two outlets. Of these the first ie an escape weir with
self-acting shutters, which do not act when most required. . The masonry crest is
st 3 feet below present F. 8. L. or at 38:53, and the apron at 35'53. This latter is
higher than is convenient, but the work is a substantial one of three bays of 48 feet
each, and it would be a pity to dismantle it. It will be divided into sluice vents

of 7' 73* each by constructing four additional piers each 2} feet thick in each bay,and .

" the sills of these vents will be at 35:53. The height of the shutters will be only
9:42 feet, and the maximum depth of water passing through 442 feet, at which
height the arches will spring. The fall below the work is rapid, and the water
level in rear will proba]aly be at least 3 feet lower than that in the canal. On this
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assumption the discharge per foot of length will b i .
o g e 29-58 cubic f
for the total clear length of 114 feet 3,332 cubic feet. l'l o feet & socond, and

"The shutters will be .worked by ordinary screw gearing.

A little west of this there is an escape with its crest at 42-28 and a length of
»COO fe.et, and there are three sluice vents 3 fect square in the body wall {Tndo
?xlstmg arrangements with water level in the canal at 43-53, its dischat:rinn.' ca aci:r
1s about 970 cubic feet a second, but it is "ot at a level suitable to th: r:moge]lefl’
canal, a.nd a much more powerful work is needed. It should therefore be dis-
mantled, and in its place a set of sluices having their sills at bed level (31-95
sl.lould be constrycted. The vents should be 6 feet wide and the shutters 6 f dz
high and they may be made t6 lift 6 feet or 8 feet as may Le the more conv 'eet
for the roadway and shutter platform level. In the former case twenty ven::frllld

in the latter seventeen vents will suffice N o .
and will give a dis .
cubic feet. ’ give a discharge of about 6,250

. The total discharge to be provided for the eastesn branch of the Tummelair
will, therefore, be .9,6‘22 cubic feet, whichis about what the late Major Ryves
contemplated, but is much more than the works constructed, had they answered

in every respect the expectations of the designer, could h
. ave .
which they were built. = passed at the level at

Noinlet weir to prevent water leaving the canal on the north side will bo’
needed with the revised levels. Across the west.branch of the Tummelair :
rather on a new cut which superseded that Lranch, the aqueduct of twelve ar(;h 0:
ref:erred to in paragraph 11 above stands, and it is at present an inlet and outle‘t
weir of some 225 feet in length. It probably discharged in 1872, with a depth et’
360 feet voing over the side walls, some 4,950 cubic fect a secor’xd but thepﬂ > od
level was so high asto breach the canal banks in all directions. ,The bed Ie(‘?e‘l
at the aqueduct 1s about 36°58, and the side walls are at 41-91 ; so with the revised
flood levels the wings wili be of ample height. My note-br,)ok does not contain
the span of the arches, but it would seem to be 15 feet, with piers 4 feet high
and rise of arch 3 feet. So probably the river floor is 9 feet or 9! feet be]:\\:
the present bed, or at 27-58 to 27-08. The revised bed level being 31'295 the sluice
sills may conveniently be placed 18 inches lower or at 30-55, an(;the sh’utters will
then be 7} feet high, while to obtain full discharging power the lift must be 91
feet, and the shutter platform at 47-45, which 'is 5-51 feet above the present roadf

- way. Each archway or span of 15 feet will be divided into two sluice vents of 6

feet each by a 3 feet pier, the masonry of which and of the raised sill must be of
picked stone extremely well fitted, and the sill must be bonded into the floor an
main piers. It will be well to build it like a lock sill. - ’ ) .
The twenty-four sluice vents will discharge cubic feet 10,58+, The abutments
of the existing aqueduct at the epringing line are probably not far from revised bed
level, with which they will be made to correspond. The piers may-be shortened

_ to the length required to carry the arches over the sluice vents, the springing of
(=R =1

which may be placed at or above 39-93. The shutters will have angle iron bear-
ings in the groove or shoulder, and should have iron straps to formn the bearin
surface of the shutter itself, 8o as to reduce the friction and power required to wori

Wl



the shutters, for which powerful’ screws will be needed. The gain in discharging
capacity by loweringt‘ne sill, and the ad‘antage in preventing silt coming into the
canal, are considerable enough to make it worthwhile to face the difficulty of work-
ing shutters, the area of which will approximate to 50 square feet. As the shut-
ters will be lifted, or water will go over them, directly canal F. S, L. is exceeded,
the calculated pressure on the shutters will not be exceeded. '

There still remain cubic feet 13:414 to be disposed of, and of this proba.
" bly about 3,500 cubic feet \spilis to the eastward of the eastern branch of the
“Tummelair, and is discharged by the surplus works of the Godavery portion of the
c:inal, so that farther provision for about 10,000 cubic feet isgequired. Theold
course of the western branch of the Tummelair aftords one suitable site for an
outlet, and it was originally proposed to place here an outlet of 200 feet in length,
butitwill be well to increase this to 360 feet, which is probably as great a length as
the outfall channel will relieve. The discharge from this escape will be cubic feet
2,420, : . e *

The country then falls rapidly to the westward to the Wiitlir under tunnel, the
floor of which is at 23-83, or 212 below revised bed level of canal. The under
tannel itself is too high for the revised levels, and its position will be well adapted
for a powerful escape with a length of crest of about 300 feet, discharge cubic feet

) 2,850 and under sluices, the sills of which may be placed at 2 feet below bed

level, the vents being 4 feet by 4 feet. The velocity through these sluices may be .

taken at 10 feet a second, and each vent will discharge 160 cubic feet; so the
balance of drainage to be got rid of will require twenty-four vents, the discharge
through which will be cubic feet 3,840. If room for 750 feet of outlet can be

found, under sluices will not be required.

‘ i »
21. Itis quite possible that, when these alterations come to be planned in

detail, it may befound preferable tocarry

the lower purt of the canal to the south

" of Ellore, returning to the present line above the escapes near the lock, for a por-
tion of the present lin‘é i'é“(a_lrcz_xd y in heavy putting, and the space is confined.

Change of line near Ellore may be desirable.

99, Thé distribution arrangerﬁents should be distinct for the several areas
" | betwcen any two drainage outfalls.

A 23. Generally the outlets or escapes
will be of the simple and inexpensive
" description recently constructed onthis canal in the Godavery District. All of
" them will have their crests at full supply level, and the calculations have been
"made for allowing the maximum water level to exceed this by 2 feet, so the
* minimum height of the canal banks must be 5 feet above F. S. L. Care must be
taken to provide ample openings in the upper or left bank to enable drainsge to
reach the outlets. If there be no obstruction the water will flow in at a low
velocity, and will bring’in but little silt. Many of the inlet openings will be
simple gaps ; elsewhere a small wall or a little rubble pitching will be needed at
the inlets; and possibly in some cases contour banks may be required to prevent
canal water spreading over cultivated land, but the fall of the country is so consi-
derable, that these banks will nowhere be of any length.

" Distribution arrangements.

QOutlets and inlets.
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24. It will readily be understood how great a change in the condition of the

canal the provision of adequate means

’ for the passage of cr i i
. ssag oss drainage will
-effect. Moreaver, as regards at least the lower part, not only will ample Wa;erwav

be provided, but the much lower level at whicl the discharge will take place will put
a otop to the accumulation of water, and as this comes down it will be at once : t
rid of. The conversion of the Tummelair Aqueduct, the building of an a dgot
near Kaserapilly, and the reconstruction of under tunnels, can beocarried ;lll:: o:;:

whe.n.the canal is clesed, but by far the greater part of the works for aﬁ"ordinf:
additional waterway can be gone on with at an ¥ time, and if all materials for ih:

rest be got readytbefore‘hand, they may, without difficulty, be completed during
the time that the canal is ordinarily closed for want of water., ’ 7

25. Looking to the importance of this line of &

Altered conditions of Canal.

*

avigation, in remodelling the
canal a width of 60 feet at water sur-

_ . face should be allowed where tic
and 50 feet should be considered the minim®m admissible, Six}xilarlfrr:;elfiil;}teﬁ

with a full supply must not be less than 6 feet.
26. The following remarks on the canal, as it was at the time of my inspec-

Width of Canal.

B,e_marks on Ellore Canal as it was when tion, may be ?seful, though in some cases
inspected. : _they are applicable rather to the existing

o - than to the intended arrangements, -
Head Sluice, Ryves’ Canal.—This sluice which has three vent: of 5 feet is
the present means of supplying Ryves’ Canal, but when the new head near DBez-

wa}da i::; opened, the supply will not be carried by the Ellore Canal at all, and
this sluice will be available for surplusing into the Budemair. The arrance , ant
for regulating the shutters are very defective, and it should be fitted Wit; ropes
shutters and gearing. %Lunka grass should be planted in the bays below the Sr‘fl’er
Budemair Agqueduct.—The water did not quite top the up-stream wingsg inmt(;e.

floods of 1872, but it turned the other wings, though without damafe to thle
masonry. The wing ends must be raised to a perfectly safe level, viz. 5?éet abo 'e
F.S8. L. The lower left wing (canal) is badly eracked. 'l'he,state, of the su‘be-)
s!:ructure is not known, and it is to be examined this year. The width bet
side walls is 48 feet, and the depth of water it can carry is 75 feet, e
) Under tunnels above Lock.—There aro two under t:mnels each of two -
arches. A great breach occurred at one of these and the mésonry was damao::io

B Ix’a;serapz'/ly Lock.—This had 7+ feet on the upper and 3} feet on l’t! .
lo‘w_er sill ; it connects the Ellore Canal with the Budemair, and through the Jatt ’°
with the Colair Lake. - I was informed that it is never used, and the :avivati: o
no doubt difficult owing to the character of the river, but it will be w:ll ton o
whether this be not easily capable of improvement, and at any rate track'see
should be rendered possible by the removal of Tooma trees and bushes from ltrl;g
banks, s0 as to have a clear space of 4 or 5 yards on either side. °

* Kuserapilly "Surplus  Sluices.—These are all to pieces. The four win o3

have. been successfully and ingeniously tied up, but the piers are also incapable Zf
repair. As already mentioned it is intended to remove this work, and substitute

- & capacious aqueduct. °* °

4
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An abandoned srrigation sluice in the rigl.\t bank just above -the. vxélst,geﬂ(:: _

Budavarum appears to have been built ondtoo high a level. If unsuited to
ised arrangements it should be removed. . o

- PalmyraoSpout Sluices for distribution purposes are a'lt({getl.)er obj;:letmrt\lt:}:::

in a Main Canal, and none should be inserted -for new irrigation, ‘while hose

now in use should be superseded as soon as possible by masonry sluices. er

is one in the 16th mile which is not at all safe. .

Escape in the 16¢h mile, a work of considerable power, but somewhat difficu

work. A

to. Alapuram Sluice, altogether inefficient. It has no proper shutter,'a:d there

is a considerable fall off the floor in rear. It has no rear .wall or x.vater-wmcs.

Avadapitly Under tunnel.—This work has water-wings WlllC!l have k(?p; “I:
the banks. All under tunnels which may be retained, aud. \.vluch a;e :vxtthou
sufliciently long wings and water-wings should lla_\.’e such a(}dl(;}or}s made to them
as will keep the connections With%‘he”canal banks in proper or tar. -

Atkoor Escape, 19th mile—It has two bays of 12 feet with cast‘:-x'ront pos(tis
arid planks, and a sluice vent in each bay. : Tfne design of the work ismot good,
regulation being difficult.” The canal ¥1ere is single banked. - . |

Prettipad Escape Sluice, four vents of 8 feet span'ef?.ch, with the cresth2 fel;at
below F. 8. L., and sluice vents 3 feet square. An efh.cleng work except that the
sluices must be difficult to use, and they were not ysed in tlea floods.

Qutlel, 21st mile.—This has no wings, and the crestis a good deal below
F. S. L., the water being retained by a small bank. ; - »

Under tunnel—This is just below the outlet ; the water-wxflgs have retained
the banks, and the revetments also have stood well. * o o

Outlet, 22nd mile, 150 feet in length, with a corresPondlng 1'n1et. Except tha;
it has no wings, which are essential, this escape1s effective. No breaches occurre

in this part of the canal.

Outlet, 23rd mile, 75 feet in length, and being without wings the banks °

were washed away for about an equal distance. F.S.L.is somewhat above ground
level, so a paved inlet will be required and its crest may be an inch or. two above

F.S. L. o
Viravelly Under tunnel—This is just below the outlet, and if its level be

cuitable it can with the addition of revetments be made efficient.

Escape Sluice, 24th mile, has eight bays of 8 feet each, with sluices 3 by 3 belohw,
which probably are never opened. Crest is 2 ‘feet below. F. S. L I?reac es
occurred in both banks above and below this escape. The inlet opening 1is about

120 feet. o .
Under tunnel, 25th mile, breaches occurred at three of the wings. With good

wing revetments it may be made secure.

Outlet, 261k mile, & rough stone-work with no proper wings or anything to
prevent breaches at either end. '

Perilkeed Bridae, 27th mile.—One span of 50 feet, rise of arch 14} feet, spring-
ing one foot above present water-level. Arch turned, but superstructure not com-

-
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pleted. Tow-paths not having been originally provided, timber-patissmhave been
added. The work is creditable. _ \
- Irrigation Sluice, Kunamole.—An old work with the most common of rubblé

masonry, 3} feet on upper, and 2} feet of water on lower side. It requires a
shutter.

" Ramaleru Under tunnel.—Three feot of water, and more than one foot ' of silt.
The revetments at the water-wings which bear no relation to the slopes they are

to retain are very insecure. The banks above this work were breached for about
100 yards on both sides. )

RBamaleru Inlet and Outlet.—The former consists of a little rough stone with
revetments at the ends, which are on an insufficient scale being barely above
F.S. L. The outletis a wall with a small overfall on to a rough-stone apron,
which is not likely to stand. Length 233 feet. Wings are 4 feet above body and

ramps at either end, the tops of which are & good deal too low. There wasa
large breach above this escape.

-
-

Under tunnel, 29th mile, was breached round the upper right wing,

Inlet and Outlet, 318t mile.—These are fitted with self-acti;lg shutters, and those
of the inlet are out of repair. Canal water 6 or 7 inches below the tops of the
shutters. The outlet shutters could not be moved by four men. A breach occurred
round lower wing of outlet. Wings 4§ feet above F.'S. L, and earthwork
lower than the wingseat both ends, which is not proper. Bunds above inlets when
allowable at all should not be more than a few inches above F. S. L. As a rule
the crest of the inlet where ground is below F. S. L. should be stone or masonry,
and at or gn inch above the level of full supply in the canal. !

Bridge, 32nd mile.—An iron bridge with no tow-paths. It belongs to the
Godavery District. The approaches are in very bad order, and are hardly practi-
cable for a cart. The tunnel under the north approach is too small, and the
water has formed a channel round the toe of the incline.

Peddapad Under tunnel, very little water, and a great deal of silt on this
tunnel. It was breached at upper right wing, this work being, as is too often the
case, lower than any part of the banks, though not adapted to allow water to be
discharged over it.

There is a very good site for an outlet between this under tunnel and the

- bridge. - )

Below this under tunnel the banks on both sides were breached in numerous
places. . .

Wuilur Under tunnel.—This was breached round on all sides, and the water
would again turn the water-wings in a similar ‘manner.‘ The main wings should
be carried up to the face of the abutment at not less than 4 feet above F.S. L.
and should then be stepped down, the overfall will then be clear of the water-wings
instead of on to and behind them. Below this under tunnel in the 36th mile
there is a site available for an outlet of considerable length. The flood waters
topped the left bank in this mile at many places in 1872, and an irrigation sluice
at which the right bank was exceptionally low was destroyed; the irrigation of
about a thousand acres is now carried on from several palmyra spouts.
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: t has been converted
. i 11, so that the aqueduc )
practicaﬁy flush with Ehe uI}’Per ls)li(:l“r:;d’e for years, but so long as the work 18
. 3 Jo clearance has D€ .
into a weir. No ¢ 1 annually or oftener if necessary.
3 arches must be cleared an y i : . o At
retsined the . it be so arranged as not to interfere with tracking s
97. The avenues mus present the trackers have at some place
‘ . ine to the trecs
’ Avenues. . - to walk in the water, o‘lvmgl(;ovtvl:erever
h When the canal is remodelled the tow- Sat'hs ;; 1::bo,ve agis
ing 1 way. inche N
be‘“%‘ mbgee be g;aced at the water’s edge, and at 1 foot to de efficient, and the
practicable, : s here and elsewhere require to be ma °e ’ "y
28. Cattle crossings banks in connection with them sho :
s, be recesse
Cattle Crossings. where there are no berms,

1 on either side.
. fenced off from the cana
: rossings should be . ings then become
and ramped, and t;:edz e tz):ank of ordinary section, and the crossings
Cattle very soon ¢

) their
2 source of danger. ] ¢ the fixing of the shutters a.nd :
20. The Izeafl' sluice 18 completed excegpearing, andothese are in store in readi-

i ion of the earth-
Ryves’ Canal. ness agz}mst the completmr}’
works of the canal.

i ine had just been started at the head of
Bri"k’maki'“g W"_th -:uﬁlii{rt::ac!;:ia::land the? soil hithet:to us?d hasu ix:g; b:zz
s e ‘:'lr:al case: where a large number of bricks 1s ;eqndoub,tedly
suitable. Il) x0eP is avail’able these machines may answer, and u o
i S“Pe‘”mte“denced t bricks. Thefirst necessity, however,1s & pias o ooy
ey e e, e; this is but seldom obtainable naturally, and ;!'..1 nctl
ol very e b . stly. Table-made bricks are e.xcellent, a.nd sufficie l.y
mixtures o0 202 ” :()1 thj:a.y can be made anywhere by any coohesi after ; :ﬁci
good o P.“"Poses: ) oil suited for bricks can ba moulde.d on.tab ;s, 3(111 | soch
L B rery ;'ml‘y rsnore than the wretched, porous, brittle, ill-s ap;;  bricks
buicks ouet =2 ef thick slush on the ground. Unfortunately few o ceuentl
whioh are mefe B8 learnt how to ‘mould bricks on tables, and conseq t blZ.
g hf“"‘ e‘i"er'm roved building mnaterial is difficult. In }felllo“:ef ;a.ime
the introdu-ctmn ° lﬁrgt made departmentally, and afterwards .Wlt 1 bu e
moulded bncks’ ‘;{ere re supplied by contractors at & moderat.e price over ;xn“th
trgublglsuchrrzg t;ewgistrict. The new head of Ryves' Canal is 7 miles in length,
siderable pa

and up to last September the progress made was— - pa.

‘ - 2,63,692
Estimate, cubi'c yards 2,109,.536, at 2 Annas 1,49, yobd
Work done, 1,605,952 o= ,49,

i . onas. The work has hitherto gone on
B e roaly rat‘;‘.’: 12%1?22&2: nzie:sle:gyAa date as possible, is of 80 much 1m£10rbt;
AP 1; the I;)is.'cric’t. Engineer to tee” whether more labour C(:;:l' 1
R e ‘él‘ge arently the efforts made have been successfu.l, for an ad Ettuznan
e “:PeI:‘ asked for and given. A very large section of the tas-:hris
%k;:m:?l;l l:zieiie its supply from Ryves’ Canal and its branches, and up to
elta \

fim m : now X mall uantit
ime, although the branches are more advanced, 0 z.xter e ceptthes allq ‘y ‘
" ] o )
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“nity of the lock clean. The ground near
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originally a weir of 10 bays.
the supply of the next reach.

it will be adapted to surplus water, and part will probably be required to supply
a portion of the irrigation between the Masulipatam Canal and the river.

pr o v,
+ L3

Much leakage at lower gates.

3
.

which can be conveyed by the'Ellmje Canal, and passed through the sluices at the
present head, is available.

Morcover, not only is the section of the deltainterested
one in which there is much room for an extension of irrigation, but it is one in -
which saccessful cultivation is to a large extent dependent upon a water supply,
~ the soil and circumstances not being adapted to dry cultivation.

"The earth-work has not, so far asthe spoil banks are concerned, been executed

in a good way. These should be made up regularly over the whole area they are
to occupy, and the drainage from the top should run outwards.

As no provision
has been made for draining the berms under the spoil banks, arrangements will be

necessary for turning this drainage into the canal. The berms should slope towards
the spoil banks, and a small channel should be made néar the foot of the interior
slope of the latter, and then at intervals the water can be let down into the canal
by turf or other channels. A little care in preventing guttering and holes in the
first instance will save much trouble and expense afterwards.

30. Extensive clearances of the berms of this canal near the head were in

progress, and not before the& were
wanted.

Lunkipad Lock, 12 miles.—The lock gearing is not in good order.

Masulipatam Canal,

The ground
) s nr and banks in the neighbourhood are
Water on ‘l‘g’vg:: 3;“ i’, g,i choked with croton and jungle; the

o lock establishment should keep the vici-

the huts of the lock establishment also
should be much cleaner than it is.

i

Above the_lock in the left bank are two sets of sluices for the supply of .the

Pulleru.  Each set has six vents. The ﬁpper‘ sluice may easily be fitted with
proper shutters worked by screws, and the piers should be carried up to carry the

beams. The 4th arch from the upper end is cracked right through. The lower
sluices are in very bad order: the wings require to be entirely rebuilt. '

" On the opposite side of the canal the.re 18 a set of sluices formed in what was

The lower bay has three sluice vents, and isin use for
The rest of the work is at present unused. Part of

The f)iers of the sluice supplying the lower reach are in Very bad order;

they have been knocked to pieces by unmanageable shutters, which should be
replaced by others with screw gearing.

The banks and masonry works in the reach between Kunkipad and Veerunky

locks are not in good order. ~

N e . '}/";;' o.;, .- : . .
Weerunky Lock, 24} miles.—The gearing of the lower gate valves isin very
oL bad order. The gates want renewal.
Water on upper sill ... 7’2" « The 1 1 1 S
A R T'he lock walls require a g?od coping;
at present they are,not high ‘enough.
The upper gates have a wooden sill bar, and the

leakage is small: the gate valves, however, leak a good deal, and the gearing is
_in very bad order. A lever of animproved pattern has recently been provided
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for working the lower culvert shutters, but it is very unnecessarily heavy: a bar
half an inch wider than the shutter spear with a plate on each side terminating
in a hook to engage the pin passed through the shutter spear would be a better
pattern, and much cheaper. A fulcrum consisting of a triangular block of wood

with projecting pins at the base to fit into sockets in the masonry should be -

provided for each shutter.

* Lock Weir, three arches each divided into four bays by cast iron posts,
A sluice in the body wall at the west end should, if it is to be used, be fitted with

screw gearing. The wide difference between the depths on the upper and lower

* gills of the lock indicates either that the regulation of the water is not properly

managed, or that the surface fall in the reach below is too great for the quantlty
of water to be carried. The rear revetments of the weir are 3 feet too low.

DBridge of one small and one large arch over west side channel. A very

- fough work (old) and cracked. The earth-works of the roadway over tail-bay

and side channel bridges are in very bad order, and are dangerous for carts.

Pamurru Junction Cunal.—This -is a short cut from the Masulipatam Canal
to the Pulleru; on it there is a small lock, and it was at the time of its construc-
tion supposed that the water in the Pulleru would be higher than that i the
Masulipatam Canal, but under existing circumstances, this condition is often
reversed, and at the time of my visit water was running from the canal into the
Pulleru. : .

Lock.—The gate valves want gearing ; they are worked by levers at present
The completion” estimates will, it is
stated, secure a proper depth of water

YWater on upper sill, Pulleru ... 2’ 8"
6’ 6 . .
on the upper sill of this lock.}

lower do.eee  cee  ane

The Lock Superintendent and three lascars have very little work to do in -

conrection with the traffic which is small, and they should be required to keep - .

the banks, the trees, and the fencing round the latter in first rate order, and to

clear away all bushes, ete. .
.Z\zdamole Lock, 37 miles.—The tail-pay bndge is being reconstructed
with iron glrders, the arch having
. failed. There is much leakage at the

lower do. ... 4'4

° 8ill of the upper gates. The arrange-
ments for opening the side culverts are still very 'defective. Gearing of

Water on upper sill ... 7/27 |

. upper gate valves better than is usual on this canal, bat that of the lower gates

is bad. The wall on the right side of the chamber has a crack about the mxddle,
which should be filled in.

In this delta it is noticeable] that the angle of the gate sills is in many cascs
much too flat, and this throws an unnecessary strain on both the gates and their
abutments. = At the- Nidamole Lock the angle at the lower gates is very obtuse,
the vertical or perpendicular being only 4th of the base of 20 feet; at the upper
Lths of the base. Variation of the angle is not needed, but
of course the pressure on the lower being so much greater than that on the upper
gates, the difference should, if considered necessary, have been reversed. At the
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' same pattern as those of the side channels of the Nizampatam Canal:

. tail- bay an iron glrder bridge is being substituted for the masonry arch which
- failed.

Lock Weir.—This work has two arches of 15 feet span each, divided into
three bays each by castiron posts. It can, without difficulty, be made into an
efficient regulator.

Above this weir and lock in the right bank a sluice was constructed about
1866 in connection with the rice- hulhnrr machine or mill referred to in a preced-
ing paragraph ; it is now in ruins and the work was indifferently constructed.

Bridge and Regulating Dam, East side Channel.—This regulator is a work of the
itis in
good order. The channel above is much choked with bulrushes, which, however,
were dug out last year. They should be pulled up yearly until eradicated. The
revetments below the regulator are very dilapidated, and the alignment of the
channel here should be improved.

. The earth-works at the lock should be made up to the level of the side walls.

Iuts of Rahadari Boat Coolies.—It is no doubt a convenience to the coolies to
allow their huts to be located close alongside the canal, but they should be
placed behind, and not within the canal banks, and it is essential that the
arrangements of these and of the lock establishment huts should be made with
some attention to cleanliness. Latrines must in all cases be provided, and filth
within the canal boundaries must not be permitted to accumulate. Long trenches
with a screen are as good a form of latrine as any, and the expense is nominal.
The Rahadari coolies must of course provide latrines for themselves, at sites
fized by the Range Officer. .

A‘{Zamz}rru Lock, 43 miles.—The side walls of the lock are high enough
to within 12 feet of the lower gates,
where they. are 18 inchesylower; the
higher level should be carried through.
The lower sill was damaged . this year by a dhony, owing to the depth
of water being so much less than it should be. No water is passed below this
lock for irrigation, and arrangements must be made for maintaining a minimum
depth of 5 feet*on the lower sill. There isa great deal of leakage under the
upper gates; the valve gearing of these gates works fairly. The lower gates and

Water on upper sill ... 6 0F
lower do. ... 310

‘gearing are not in good order; the gates fit badly, the mitre "posts being at their

lower edge 4 or 5 inches from flush. The abutments of the tail-bay bridge are
being built up to receive girders. -

The earth-works above the lock and the banks below are very untidy, and
there is some prickly-pear which should be removed.

-

Aqueduct at Seetanagaram Swamp.—This requires repair and the making up
of the earth-works at the wings. .

Chintaguntapollien Bridge.—This is an iron lattice bridge which has recently
been built out of Local Funds to replace an old bridge. With 4 feet of ‘water in
the canal the head-way was 11} feet, which is rather low; the girders might,
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without difficulty, be raised 1 foot. There isa tow-path on either side, but these — The P 0.1’1"' az"".d" Oanal.—'l‘his. is navigable after a fashion. At its head there
N are not well connected with the canal tow-paths beyond. L. 18 a regulating bridge, afmd maiiemfl. and range boats are passed through by means
Z:. Tidal Lock.—This is in good order generally, and the plastering where : of strong ropes, there being a considerable fall through the bridge. Once through
i necessary was being renewed. New pinions required for the gate valve gearing. this, the canal i3 navigable near.ly doYm to its present terminus. A head-lock |
: Lever arrangements for the side culverts should be put to rights. . . and tl.xe conversion of the regulating bridge into a lock weir are the first require-
£ - 81. It will be noticed from the depths on the lock lower sills of this canal . By ments. Then the banks require thorough reformation, so as to make them safe,
g that the navigation is by no means as F and to put a stop to the numerous "breaches which now occur with a much less
. Condition of :he canal for navigation Aneeds efficient as it should be. Apparently i depth of water running down than what will be the full supply. One or two
. improvemen this is due to the canal c.arrying much ] ?urplus weirg: will a.lso be.a needed, and there will be no difficulty in passing surplus
¥ less water than was anticipated when the surface fall of the water in the several - : mt.;o the drains which will run 1')etween the ridges. DBushes, a few trees, and all
: reaches was fixed, and this again is accounted for partly by the circumstance . ] prickly-péar need removal. This canal will have to be extended some ten or eleven X
| ‘ that the canal traverses Zemindary lands for a great part of its length, and th?re & miles beyond its present terminus, and it will at its lower end surplus into the
o water is not in demand, while partly it is due to the introduction of the side Y Ooputeru. Irrigation or distribution sluices are a pressing want on this canal,
1. . channel system of carrying irrigation water. A remedy must be applied by L . and without them the water, which is so greatly needed every where, cannot but
raising the water level at the upper sills of all the locks below Kunkipad, so as r: be wasted. The drainage of the lands on the right bank for a considerable
to ensure a minimum depth of 5 feet on all the lower sills. . distance near Lingala (12th mile) is obstructed by the canal, and a cut should be
32. A great many gates require to be replaced by new ones, acd a great - made in rear of the bank down to the swamp at the 18th mile to relieve it. The
. : . many new sets of gearing are required. - < soil can be used fur making up and strengthening the canal bank, and this drain
s New lock gales and new gearing. The unsatisfactory state of many of the should be carried out at.once as a minor new work ' ’ ‘ ’
i locks of this delta in this respect was noticed.during the ins.pectﬁon made three é“*’ Care should be taken that designs for bridges over navigable canals are-
} years ago, and apparently but little, if any thing, has been since done .to.render F suitable. Attention to the circular on the subject, bearing in mind that the
¢ them more effcient. There is no chance of this work being done W“%“}“ a"i %3 7 minimum head-way admissible is not the maximam that may be given, will pre-
reasonable time at the Bezwada Workshops, unless the nurr.xber of Smit 13 a.r; ! vent such a mistake as that at the bridge in the 7th mile of this canal on the
. Carpenters at present at work there can be \]'ery largelif .mcdreased, aln tt }le - Buntoomilly road, which could only partially be remedied. )
4 . : < to do, so unless the - .- . . .
\ Dowlaishweram Workshops .have already ‘more than enough to do, Begwad L The Lower Pulleru is not navigable, and, with the Polerazkodu on the north
‘ District Engineer can see his way to getting much more work done at Bezwada, . ‘1o and the I llv Canal b b which I a1 1
X . . . o k P side and the Buntoomilly Canal on the south, which latter will probably connect
he had better send his orders to either the Public Works Workshops at Chepauk, : ’ o .
Carriace Manufact ¢ either of which places probably the work™ 5 the Eastern Delta of the Kistna with the navigable canals of the Western Delta
1 or to the Gun Carriage Manufactory 85 I: P i 1 1) of the Godavery, this tract of country will be well provided with water commu-
could be undertaken and completed in time for next year’s closure of the canals. . .. The head sluice h ¢ .
: . ) ) . T f Runees ; nications. 1e head sluice shutter arrangements require improverent. :
y . 33. A great deal has been done to this canal on an estimate of liupe i _ pre .
; ' 1,87,990 which was sanctioned six years b . The Buntoomilly C'a.nal has a head lock, but tI.Je canal is in so incomplete a
1 Pulleru. ago, and of which about 13 lakhs have ] state that practically it is not of much use, and will not be so until, by the con-
; been expended, but much remains.to be done before its banks, tow-paths, etc., k4 struction of other locks below, the w}?ter leve(;s can be regulated W‘;hoqt the
% will be in proper order. . The tow-rope caught many times during the ascent to - i ten.lporary expedient of’placmg roug stf)ne ams across .1ts bed. ‘ he head
1 Pamurru, and a very little attention to the requirements of a navigable canal o sluice shutter arrangeménts must be modified, .the groove is flush with the face
would i'e:nove all cause of this inconvenience. - - h 3 wall, and the difficulty of working the shutters is great. . .
. " . At Kowtarum the Pulleru divideS_—ihtO three‘canals (1) the northern called . ?’ . 34, The drainage of this tract of country will not be dif.ﬁcult. At present
. the Polerazkodu or Kyekalore Canal; (2) the Lower Pulleru or Kuldindy Canal ; s _ ek k. L Ealdindy. and Dua all the rain-fall drainage. stagnates in
F . 5 - . i i . rainage re, huldindy, - . 1doe
E (3) the Buntoomilly Canal. There.is no part of the delta which stands in Rt ;sub?secyt?o:s? ¥ the swamps between the parallel ridges

| greater need of improvement than the portion which will be served .by these three
| . canals. Their water supply for the extension of irrigation will be for tl.xe
most part obtained through Ryves’ Canal, and no very material improvement will of these swamps, together with the embankment of the Ooputeru, so that freshes

be possible until the laiter shall be in that river may not as at present spread far and wide. There is a great deal
openéd,' .but there is so much to be . of work to be done, but there is no doubt as to the natural and proper outfall

which run from south-west to north-
east and what is required is the construction of capacious drains along the axes

el AN

* Probably in time for the season of 1875,

; % . done in the way of :irainage that I am very anxious to see the es_timateé for these ) of eac.h port.ion, and that being the case tl.xe de;igning of flliebworkstvlv)ill b; ..cc;m-
i il - sub-sections of the delta completed and sanctioned. r _paratively simple, and the result of carrying them out wi 6e most beneficial.
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i i j sted and Lieutcnant MeN:

5 his country with Major Hasted an :
3. Trede th'rough o ’ Campbell, the distance being about‘ 17
Country between Masulipatam and Buntoomilly. 1.0 There is very little cultivation,

d what there is in patches on the sand ridgeé is of the most wretch}e:dly 5)0(;
?lnqcri tion. A very large proportion of the ground 1s swamp, and.t e r.;) li(; !
i:l\prosement of this tract of covutry is dependent_upon ;‘f:cler;lt ]dralfn;g: wzrk,:

i i f irrigation. e whole of the wo
rided simultaneously with the means of irrig : oT
p;;:x;red have been designed, and the estimates are 1n a f]'c(;rwz}x)rd s;ate. dlt;:
. i is full of old channels, an
Ramarazupolliem Chaonel is fu .

T utive irrication has thereby been rendered difficult

‘ isi ffective drainage and irrigation has thereby &
D oot ject fully studied, and a very great
i he subject has been carefully ,
T e ettor i Possibly at some future
ht now not to be far distant. Possibly )
change for the better oug ‘ . witly at soms fulure
i t Masulipatam directly
ime it may be found worthwhile to connec . bu
:"“e 'lll Cznal and to avoid the considerable detour by Pamurru, but.the dl}if
t°°"“0t.§' the district is out of the way cf the regular course of tra.de, owing to 1 ;
bo"vnrr such a dificult and expensive port at which to land and ship produl:e,. an
in Ja ! !
f(;er :he pi'esent therefore, it.is not proposed to estimate for any suc junc
}
tion canal. . . -
l This great shallow inland basin, which receives the drainage of about
- il two thousand square miles of country,
. Kolair Lake. extending from near Condapilly on the
t to the Yerracalwa on the east,  has for many years engaged the attention of
wes

both the Revenue and Public Works Officers of the twe districts, and the general -
oth

infon appears to be that the water level should be kept as low as possible, and
opinic

- :ai jor Hasted
i f the bed should be reclaimed. Major 1 :
that ultimately the greater pert © has, in connection with a visit I paid to

the south-east end of the lake, where

it discharges into the Ooputeru, given me several interesting papers on the sub.]ecit:'
18 ' -

t1 read tﬁe rst eing the Proceedings of the Board of Revenue, No: 4,(_)81, 0

o y fi b N

On the 10th December 1873.

the 2nd July 1864, containing a Memorandum by the then Collector of the Kistna,

Mr. Thornhill, which sums up most

* Proceedings Board of Revenue, No. 4,971, e 410 2049 of the case. Lieutenant-

tXN 4%;})“%;;86;{“31 1866, to Collector, Colonel Chambers,* Colonel Winscom,t
0. &I, ’

Kistna. .. Captain Ryves,} and Captain Beckley§
$ No. 73, 2nd July 1866, to Superintending

ﬂ:\%ch 1868, to Collector, Kistna. what should be done, and in Wh_at man-
§ No. 21, 27th April 1867, to Collector, Kistna. = o
37. It may be noticed that large portions of t}ie deltzlxi ofdth? G;(?av::y
and Kix;tna drain into the lake, and indeed cannot vfrell if at al e drained in any
irecti d that the efficiency of the drainage depends in a great mea-
other direction, tarl level in the lake during ¥tie south-west monsoon and. them’:e
5‘"? ugcc):rtlott::; WaAel‘i these tracts of country are, therefore, greatly interested in
up to .
the Watfrhbegf‘g Tlo:;e&zoi;::; and borders of the lake are conflicting and vari-
:{)l?e ;2 :},;t:nv:nt of the failure of the Sarwa or south-west monsoon crop, all

appear to desire that the water level should be kept up to :‘admit of a Dglwa or

' -f'“

3 o ond Division, and No. 267, 12th have also recorded their opinions as to -
ineer, ’ y ’

; ff freely and without obstruction. The interests _

priom 1~ -4 |

R
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bunding after the subsidence of the freshes would have little or no effect in rais-

cold weather crop being raised, and for this latter it a

nient that, first, the lands should be submerged
sowing

ppears necessary or conve-

I shortly before ploughing and
, and secondly, that the water level during the time that irrigation is needed

should not be very mueh below the level of the lands on to which it has to be
baled. The retention of the water at a level suitable for the Dalwa cultivation
i8 not, however, under present arrangements favourable to the general interests of
the cultivators, because it involves the retention of water at a level which renders

- i . . " .
impracticable the successful cultivation of the more valuable south-west monsoon

“crops on a considerable portion of the lands, on which these would otherwise be
grown. If the lake surface could be kept down to, or allowed to rise above for

a few days only at a time, high water

L level,® then the cultivation on its margin
could be largely increased, and the position of the land-holders greatly improved,

and if, in addition, these marginal lands could be regularly irrigated from the
delta canals, but little would remain to be desired. On the Godavery side the
extension of irrigation has already reached close up to the lake, and will extend
no doubt as far as the circumstances of the latter will permit, but in the Kistna

it will be a long time before the canals will be sufficiently advanced to bring the
marginal lands under regular irrigation.

* Tidal. -

'

38. Hitherto the recognized means of escape for flood waters consisted of
an escape weir 300 feet long with iron posts at 10 feet intervals, the crest being
somewhat above H. W. L., and the water thence passed at once into the Qoputeru.
West of this however, close to the village of Alapad, there is a creek, the deep
part of which is only a few feet wide, communicating between the lake and the

. . ’ .
river, and there were other low places by which water used to escape as shown

on the Atlas sheet to the west of Jungampaud. In 1864 the water in the lake
had become so brackish and impure that the villagers lost large numbers of cattle,
and so, to the west of the calingulah, a breach was cut in the bund, and the pas-
sage close to Alapad was also opened, while at the end of the vear, after the
cyclone, in order to give the lake people an opportunity of raising a Dalwa or
cold weather crop, the stream leading to the large breach was bunded. The
breach channel has become a deep one, and the closing of the passage entails a
considerable outlay. Last year, after much trouble, a bund was established across
it at a cost of R.upees 4,000, and it is stated that the resulting revenue was Rupees
18,000. This year the Collector wished the bund, which had been partially swept
away by the season’s freshes, restored, but the requisition reached the District
Engineer, I understood, after the proper time had gone by, and the Sub-Magis-
trate of Kyeka\lur, who accompanied us during the inspection, said that it would
be useless to raise the water level at so late a date. Indeed it is evident that

ing the water, though it would maintain a’comparatively high level. The remains
of the bund of 'last year had had the effect of keeping the water surface at about
1 foot above high water level. o

39. It seems to be very desirable that it should he determined what is on
the whole the best way of treating this great basin. Were the Irrigation Depart-

ment prepared at once to supply water to the margins and islands, there would .
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probably be no room for any second opinion, but this, as already mentioned, is’
not the ease. 1 take it that the 300 feet calingulah was constructed as a substl-
tute for bundmg, and in ordinary years it appears, owing to the enormous area of
the lake and its consequent effect as a flood moderator,.to have answered its pur-
pose, but when the rain-fall over the drainage basin happens to be heavy, the
water surface becomes so far raised as to swamp the cultivated lands and villages,

and then other means of escape have to be provided. So far as the drainage )

of the country generally is concerned, the best arrangement would be either to
leave the communications between the lake and the Oopiteru entirely free
and open and to enlarge them’ cons1derab]y, which could be effected at a small
expense during the freshes, or to increaso the length of the escape weir to
about 1,000 feet with 1its crest at Ol‘dmary O.W. L, and with numerous self-

acting s'lmces, having their sills 4} or 5 feet below that level inderted in it. 'This
additional length of surplus weir could be provided partly by lengthening the
present calingulah, and partly to the west of the breach. The effect would bo to
reduce considerably the height to which the lake surface would rise during the
rains, and to bring the water down after the freshes to a level 18 inches or 2 feet
lower than would be the case with an open channel. It appears to me probable
that were bunding enhrely given up, and either of the arrangements just described
adopted there would be but little loss of revenue, and an improved class of cultiva-
tion with greater security against the destruction of the south-west monsoon, or
Sarwa, crop by inundation. The Dalwa crop as here grownis not, I am mformed,
one to be encouraged, as the grain affects prejudicially even those who are some-
what accustomed to it, while for others it is particularly unwholesome food. The

.effect on the health of the population, which would result from a general lowering
of the lake surface, can only be surmised ; as, however, the variations in level -

extend, as it is, from some 3} feet®
above H. W. L..to, in a long hot
weather, a dry bed over a great part of the area, it seems improbable that any harm
would result to the local inhabitants, while much good would be derived to
the westward and eastward by the improvement of "the dramao’e in those
directions.

¢ 21 feet on iron posts of calingulah.

40.' To deal with the whole lake comprehensively and thoroughly, and to

arrange for confining the principal rivers within moderate bounds will be a work
: of the future—useful and necessary and probably remunerative also—but it would

be unwise to take it up until the drainage and irrigation of the two deltas are
much more advanced than at present.- What is now required is a clear under-
standing of the objects to be desired, so that we may not attempt to work in the

"~ same or successive years in opposite directicns, and that the population may know

what are to be the intended arrangements of the future. It may be added that in

- the deltas employment is available nearly, if not _quite, throughout the year for

all labour which may possibly find its occupation gone in the imynediate neigh-
bourhood of the lake, though, I believe, that-such occupation will be extended
rather than diminished by the reduction of the water spread' if that course should
be resolved on. - .

r
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41. This canal is a work which will be provided for in the completion
estimates. It has been designed to take
off from the Masulipatam Canal about
three miles from the head of the latter, instead of from Kunkipad as was for-
merly intended, it having been ascertained that it will be cheaper to carry out
the former pla.n than to widen the Makulipatam Canal to the extent which would be
necessary were the off-take placed at the Kunkipad sluices. On ezamining the
designed arrangements considerable modifications were found to be desirable,
While accepting the conclusion that the supply of the Bank Canal proper may
advantageously be carried by a canal having its head where proposed, it appeared
to me to be in-every way'desirable that the Masulipatam Canal should convey as
much water as possible for the Pulleru on the one side, and for the eastern. half of
"the tract of country between the Masulipatam and Bank Canals on the otherside,
in preference to taking this latter supply by a branch from the Bank Canal. This
is desirable, not only as a matter of economy, but because it'is much better to
maintain a moderate surface fall in the Masulipatam Canal' down to Kunkipad.
Again, the Masulipatam Canal and its western side channel are capable even now
of supplying a much larger quantity of water for irrigation than there is a demand
for at present. Nearly all this tract of country is Zemindary, and it appears to be
-very doubtful whether water for even 100 acres per square mile will be taken, so
that it would be far from wise to expend a large sum of money in the construc-
tion of irrigation and drainage works for the benefit of the Zemindary, until at

Baok Canal.

least the capabilities of the existing works shall have been more fully utilized. Were

.the Bank Canal intended only or principally to serve the Zemindary lands, through
which for some 35 miles or so it will run, its construction might be postponed
indefinitely, but its chief use will be the amelioration of the condition of the
island of Divi, which can be improved effectually by no other means, and in
which it is expected that some 45,000 acres will be irrigated. The capacity of
the Bank Canal therefors should be confined to that needed for these 45,000 acres,
and for 100 acres per square mile in the part of the Zemmdary whlch it wil]
directly command, i.e., from the canal eastwards as far. as the first main line of
drainage running in a direction approximately parallel to the canal. The esti-
mates as prepared for the whole section between the Masullpatam Canal and the
Kistna amount to_ 19 lakhs, of which approximately seven L}‘kh,s appertain to the
eastern sub-section under the Masulipatam west side channel, which was intended
to irrigate 28,000 acres, all Zemindary ; while t‘h'e.;'em'ziining 12 lakhs were for the
irrigation and drainage of 15,000 acres of Zemindary and 435,000 acresia Divi.
Uunder the arrangements now contemplated but little of the seven lakhs will be
proposed for expendxture Some, of the 15,000 acres of Zemindary in the western
“sub-section will probahly take water, but even if none be so taken, it is probable
that the eztension of irrigation in Divi will be some 35,000 acres, and the water
rate of Rupees 4 op this would yield a return of over 9 per cent., even should
the estimates when revised amount to as much as 15 lakhs.

42. This canal has been designed with a velocity of 2:15 feet a second or -

. 2,580 yards an hour, but what mnay be termed the ruling velocity ona 2nd class
line of navigation is 2,000 yards an bhour, and this should not be exceeded,
‘ 4
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Experience in the Godavery Delta has indicated that in low lying lands like
:Divi the water required for irrigation is considerably less than two cubic yards
per acre per hour, and it may be assumed therefore that 81,000 cubic yards will
gaffice for the 45,000 acres in this island, which lies between the main river and
.the Puligudda branch. The aqueduct across this branch will unavoidably be a
CoTe costly work, and it may be designed to
- carry a depth of water of 9 feet, running
. with a velocity for this short distance of 3,000 yards an hour. Its width between
.+ the side walls will then be 27 feet, which will do very well* With the canal the
island will be placed in a much more favourable position, as regards communica-
. tions, than it has ever yet been, and it is thought therefore that there is no neces-
sity for making a road bridge in connection with the aqueduct, which should be
; designed with a tow-path on either side having a clear width of & feet, and
_substantial iron railingsin lieu of parapet walls. Of course if the Local Fund
. Board wish for a bridge, and are willing to pay for one, the tow-path on one side
may be widened to 15 or 18 feet, but this additional cost should not be thrown on
. the irrigation works. - '
43; The canal, as designed, starts with a bed level at 36'82, and, with a
fall of 6 inches a mile a depth of 6}
\ feet, and two locks with a drop of 2
feet each, arrives at the 35th mile, which is just above the site -of the aque-
*> duct over the Puligudda branch of the Kistna, with the bed at -15-32. The
'Kistna maximum flood level here is at 19-00; ahd, apart therefore from the
convenience of the navigation already referred to, it is desirable, and indeed

" Aboat three lakhs of Rupees.

Levels of the Bank Canal.

_ necessary, to raise the canal bed at the crossing considerably; for though the

" example of the Naggarum Aqueduct in the Central Delta of the Godavery might
" be cited as an instance of a work which has stood well though it has several times

" been submerged by the river floods, this result of a low level has not been without

“ its inconveniences and attendant expense. It is only proper to notice that the
" levels as designed resulted from thé desire to avoid high embankments in the
approaches to the aqueduct, but it is essential that the canal should be carried well
above river flood level, and so this difficulty cannot advantageously, be avoided.
A reduction of the surface fall of the canal to 43 inches a mile, which would give

- the required velocity of 2,000 yards an hour, would raise the bed level in 35 miles
433 inches, and it is thought that both the proposed locks may with advantage be
omitted, and that the bed level of the canal at the aqueduct, if fixed at about
22:97, will be none too high. Remembering, however, that it has been proposed teo
make thedepth of the water on the aqueduct 9 feet against 6} feet in the canal, it
must be noticed that this would, with the floor of the aqueduct at 2297, virtually
take off 2} feet from the surface fall down to the 35th mile, which would then

: become’ 3-638 inches a mile, and it will be necessary to see therefore whether
' this rednction of fall with the corresponding increase to the dimensions of the
- - canal, and to the height of the embankments ‘gcross 'the low ground near the
* Puligudda branch, would. involve a heavier outlay than maintaining a depth L
: 6} feet'on the aquéduct, and widening: the water-way there from 27 .to 38 feet.
. 1 have roughly estimated that the decrease of surface fall from 4:75 to 3-63 inches

. ? . than a lakh of Rupees; as the widening of the aqueduct would probably cost less

2
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“would add 2,500 R}xpees a mile to the cost of the canal or 87,500 to the 35 miles;
and probably the difference, including the heavy embankments, would be not les;

and v:w.)uld be the preferable arrangement, it will be worth while to examine the
. condicions more thoroughly, and to sce what will be the better |

level of the floor of the aqueduct ‘being
- 42300,

arrangement, the
placed at a not lower level than say

44. it 1
. From thi Bapk Canal above the aqueduct it is proposed to carry a canal,

called the Kistna branch north bank

. channel, for which’a shérter name ma;
with advantage be found, a distance of seven miles toa creek at Chinna Yadara I?
. r

as ?ppearé probable, this c_harznel is for the irrigation of Zemindary lands, the

estimate may be completed, but the work had better be postponed until a gr;ater

demand for water for such lands arises. It should be designed for navigation
o

“ with a view to its ultimate extension on the line of the old Chinnapooram Canal
to Masulipatam. ' - ‘

thnna. ?adara Canal.

45. Soon after passing the Puligudda aqueduct the Bank Canal 'w‘ill' be
~divided into three branches, two of which

o, \ . will run as Bank Canals along the Kistna
and Puligudda branch inargins respectively, and the other across the island of

Div'i. If economically practicable all three should be made navigable, but, if the
additional outlay required be found to be considerable, it will suffice to provide
navigation on the central line. .

Canals in Divi,

Site for Puligudda Aqueduct.—The site selected is near, but a little above, the
village, and the place is suitable, but it is evident that the bed of the river, has
changed since the survey was made two years ago, and the nature and direction of

rt!le'chamges should be recorded. The nose of the island at the bifurcation of the
river has been wearing away by erosion for some time past, and a proper salient
should be established by nanel planting, as also the proper alignment of the branch
from its head to about half a mile below the aqueduct site. Permanent bench-
marks should be placed on both sides of the branch near that site.

46. Divi possesses, at least over a large part of its area, a highly fertile soil,
and it will probably in timne be as rich
R and well cultivated as the similarly
situated island of Nuggarum in the Godavery Delta. At present, as the Govern-
' xilent are aware, it is dependent for its supply of water for irrigation on inunda-
‘tion channels; which are useless until the river rises to a height of many teet
above its ordinary lével, and which then are used for ﬁlling shallow tanks, many
of which are ring bunded or entirely surrounded by bund, in which openings are
“'made when the whole country is submerged ; when filled the vpenings are closed
and the fall in the river freshes enables the water in 'the tanks to be gradually let’
01.1t to irrigate the fields. 1In 1873 the Kistna freshes ihough very guod were not
~high enough to allow the inundation' channels to i]ré.w, and a great deal of land

Condition of Divi.

- was consequently left uncultivated. It was not, however, clear why these rich

*lands should not hive been tultivated with dry crops. Being classed as nunjalh ox

*
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d not be raised -
. s on ments, dry erops could not

| wwet lands probably, under existing arrange a this may be prohibitory, but
LW t of the wet assessment an . be desira-
 without the payment o . ded upon it would seem to be

Lo l ter supply is so little to be depended up lovy assessment acceording

| when the wa f some option to the land-holders, and to levy he season. be found
bletltxo ?lu:::i;tion of crop which it may, with reference to the :

:to the de

If the estimates be sanctioned in time for
it will take four years at least before

would get something out of the land.

-~

‘principal canals and drainages can L
i nt should be made. s u . ine here
a commenceme dameds Channel.—One of the temporary head sh.nce:fw:sl :f;rfs g
3 m ¢ N .
Head o{i)uxztfztxsbuilt it was only a bridge with a centrf;)l Ple:-euull)ate d. and the
'C?“Strucwd’ 't’h revett;d side-slopes. It could not. have eerfl th:ee or four foot,
8 ston.é floor wt more uprights with cross pieces at mterva}s 0 e when
tsertion ?f"tiw:he area into small openings capabl.e of beln'cfl eeaaltzrations,to this
o d“; ethe villagers,.is requirgd, and an estlmszte‘ ;0; lsanction
ne(;e“;"Ya it{xilar sluic:s has subsequently been submitte bO(;‘. oo channel both
and other s . d sluice, but the bed of the
' . —This has a head sluice, . . it 1 dly sur.
. Surnamu’;‘ Ch:}:mesll.uice is a yard higher than its sill, and so it is hardly
above and below the

) 1 s . T t d
pr 1 g -

y od

. . Cunal.—When looking over the project it
47, Head Slu;lcetla ::-1 thL‘;:,; ,;):o;ias’;,:i works were necessary. Stl?ulbdl,e h:;vf}::’::;
seemed doubt_full:v te ;n the head and the aqueduct it w11‘l be advisa ool
no lock be bmlth . w:e unless. there be special reasons forsuch a nll;a;o. rovoide 4
8 heaf'l lo?k o et:W t<; have.an open bead... Surplus works shou be Ee uired
tian, it w1} be bel'ere the canal of water which-may not at tlmgs tmay('l never
-St:‘i'n t?w:;:ntoi:e;:;er that the depth at the upper end of the aqueduc
for irrigation,

1 land- .
f a full supply for the is ligadda
exce(dstba';‘:e :ed of the Kisina, both above and below ;Iu: heia;{lbzfv::ﬁ fou ;;{ploy
48. . lation, and 1t W -
- ch in need of .regula ’ : ing after
bmmh,'ap?e: r:nt:arz ll?a‘:lk of the river from the anicut down{arg: ::; l":;‘:ln; :o o8 *
O e of lunka grass, of which a great deal ough;-t h should bo lsiddown -
tho planting he banks and secure a right al’gqm%nt e S d some levels
to preserve tl ?c.l,l “brobably may with a little qdditlgnal surveying an o which.
on f’!’a;.t‘s " {;e&i[:ffmon the Revenue ‘surve)'s. No part of t}(‘ftf‘,:;: ot o’n of the
De rea 101)-’ within the proper alignment, shonld b.e’,leff exposet gfeéerve what it is
18 upon . ild cane; it 1s easy to | .
river without the protection of gr“::t‘; ‘:; be‘?iiie d up to should be determined,
< m : . iti
ami.‘.";“ to 'reStg;e' e;f};z ?;mg:s is practiéa:ble towards this complete definition
- and then year by ¥y . 11d be done. .
of the bonndaries of .the r;vgr.ghanne}f Zho‘,‘... .ce i; the delta. It and all scrub-
) . i an .
9. “Tho wild croton is becoming & I?:llrslgle and weeds should be cleared

L L i hould
Wild Croton and Underwood. - away, and-the croton especially &he
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reads with marvellous ra
n. B | R
50. It would appear that some tree planting has in recent years

be rooted out directly it appears, for it s pidi.ty, and not
a single plant should be allowed to remai S
been carried
out from Loecal Funds, whereas formerly

- the avenues were planted from canal
A . - 4 -
funds. This latter is the best course, seeing that they must always be under the

control of the canal officers. As a rule there should be no watering of young trees;
which should first be well started in nurseries, transplanted at the Rroper season,
and protected by the cimal establishments, but otherwise left to take their chance
which, if suitable descriptions of trees be selected, ought generally t5 be a good
one. The value of wood cut on canal plantations should be credited either to
Canal Revenue Miscellaneous or to Plantations ; perbaps the latter head will be tle
best, as it is shown in the Government of India forms, and money under that head
. for new plantations or avenues can be provided in the annual Badget. The
widening of the Masulipatain Canal has unfortunately necessitated the removal of

. some miles of remarkably fine avenues, and other trees should be grown further
back in their place. The abolition of cattle grazing on the canal banks and berms
will greatly facilitate the growth of trees, which at present, unless very securely

fenced at much trouble and expense, are pretty sure to be eaten off and stunted if
not destroyed. )

Canal Plantations.

AN

9l. This canal is also called the Nizampatam Canal, and in the carrent

] ) year’s® Budget it is entered as the

Western P elia Yain Canal. Seetanagaram Canal. Down to Duge-

- 1874-35. .- rala it is, and should be called, the Main
Canal, Western Delta. Widening has bee

n in progress for five or six years on an
estimate of Rupees 2,76,400, and this work is approaching completion, but a very

considerable further enlargement will
have to be carried out in due course to
a of irrigation in this delta. The earth-
e, and the slope of the top surface should -
e inner slope may drain on to the berm,

Estimate between five and six lakhs.

carry the full supply for the ultimate are
works are not as regular as they should b
be away from the canal, so that only th
The left bank requires clearing.

Bank Canal ITead Styice—This sluice is in good order.
o shutters need renewal they should be provided with screw gea

Tke Upper and Lower Sluices for the supply of - the Comma
ters of the lock weir, should be regulated by screw gearing

e on iron bearings, and all these works should be th
52.

The first tim.e:the
ring.

shut
.- slid

more Canal, and the
; the shutters should

oroughly repaired.

This canal commences at the Dugerala lock, and since the construction -

of side channels it carries little or no

irrigation water. The side channels are
A mistake which must be guarded against in the future is the

ution channels at points much too low down on the side chan--
uence rough stone dams have to be placed across the latter to
a proper level, and these in a great measure neutralize the

were to be secured by the construction of these channels,

8

7~

Nizawpatam Canal.

really fine canals,"
téking off of distrih
nels. Asg conseq
raise the water to
" advantages which viz.,,



carrying the water at a higher velocity, tn1 so preventing the deposition of much of
the silt. The canal was designed to carry irrigation water, and ‘consequently, since
this water has been otherwise conveyed, the surface levels have been mater{ally
altered, and the navigation has deteriorated. It was proposed in the completion
estimates to insert two additional locks, so as to bring the water to a dead level,
but the necessity for this appeared to need explanation, and it has since been found
that the existinz locks and the embankments can be raised so as to obviate the
necessity for additional locks. - ' )

A couple of miles or so below Dugerala handsome brilges have beenrecently
built over the canal and side chanmels
from Local funds. They do credit to

Near Nundevclagur.

Mr. Nor;is, wha desizned and built them. The left bank of tho canal here will

make an excellent road.

Kuchipudi Lock.—Some of the flooring of the tail bay has given way. Con-
- " siderable repairs, costing about 1,000
Rupees, were executed in 1873, but this-
part of the lock must be entirely reform.

ed. The angle of the gates is much too flat. -

-~y

Water on uppersill .. .. . ¢
lowerdo. ... ... ... 407

Lock Weir. Rough, and not in good order. The bridge has just been repaired.
It is a pity that room was not left for a shutter platform. This may be obtained
by removing the cut-water caps, building up the cut-waters, and laying shutter
bars upon them. -

_Regulating Dam and Bridge over West Side Channel. A carefully built work,
but with wings not adapted to the banks and slopes. A work of the .same design

on the East Side Channel. .
Ia the 25th mile a Neem tree interferes with the towing. If the tow-path is to
- bo placed at the edge of the berm, this alteration should be carried out from chan-

nel clearances.

Jutur Lock, 313 miles. Upper gates leak far too much. The gearing needs

repair and the masonry wanis repointing. The headway of the bridge over the’

tail bay is 141 feet with 6 feet of water on the lower sill.

t.
It will be well to place a sluice or weir in the right bank above 'the lock to

supplement the supply of the side channel when necessary. There is already a
two vent sluice in the left bank which can be so used. "The soil at ~.nd above the
- lock is a clay which could stand a considerable head of water. Canal banks above
she lock are too low. The side chaanels are not yet provided with proper sluices.

ANullavada Leck.—The water above the lock is but littleabove the surface of

the country, and there would be no
difficulty or risk in raising it a couple of

"feet. A masonry surplus weir isabout to be built in the right bank in place of the
rough-stone dam which has hitherto served as an escape. '

Water on upper 8ill ... .. 9’

The Nullavada drainage, which now enters the canal below thislock, is to be
tiken outside the left bank into the Peddapully drain.

- P -

> b,

" this matter is being inquired into.

1

-

[N

The rfeacb of the canul betwéen the Nullavada and tidal locks runs through
tw.o sand ridges, and exceptin the Peddapully sWamb the soil is sand or sandy. Zt
this swamp a breach had to bs made in the left bank of the canal to reduce the level
?f the water outside, and this has been frequen‘tly done before. It involves lower-
ing a great length of the bank to provide soil for closinz the breach, and the
sooner the necessity is obviated by the construction of the tc:lrains the be;ter.

- The banks in places r'equire putting into section ; a great deal of bulrush has
been cleared away, and this work in the 36 to 41 miles will soon be completed

Prickly-pear must not be allowed on the canal banks, or on any irrigation works.
N [}

Tidal lock.—:l‘his is in fair order. The escape in the left bank just above the
lock s.hould be bridged asa foot-path, and to allow of the shutters being worked.
Its wings are too low, and the banks are weak, ”

53. This swamp is bunded on the south side to form a tank, and the out-
fall on the south-west side being * closed
. i by the Nizampatam Canal, it is not sur-
prising that so much country is submerged at times. About 3,000 acres are irri-
gated, and it is intended to bring these under an extension of the East Side Chan-
nel, and then there will be nothing to prevent the draining of the swamp, which
is provided for in the completion estimates, and which will effect a radical ir:lprove-
ment in the condition of all the section of the delta between the Nizampatam and
Bank Canals. As far as could be judged from the levels, this main drain should be
carried between the Komarasole and Edapilly sluices to the southwards, instead of
by a much more circuitous route to the east, and then back to the south-west, and
It is to be hoped that the estimates for the
matured arrangements will soon be ready, for at present this extensive tract of
country is without any adequate means of getting rid of rainfall drainage. All
requisite instructions have been given on areview of the estimate as oi'irrin:lly pre-
pared, which provided for arrangements which were in some essential opartichlars
defective. —

5%, The Nizampatam Canal enters the Toongabudra about three miles above
y its junction with the backwater, and the
‘ distance to the town of Nizampatam is
about five or six miles. Iere and there on the left bank of the lower part-of the
river, for short distances, tracking is practicable, but elsewhere the banks are
covered with dense mangrove jungle, and poling is the only means of progression ;
this in deep water with, as on the occasion of my visit, a head wind is very slow
and laborious work. A tow-path should be cleared all along, and facilities for

Irrigation from the Nullavada Swamp.

Navigation between Tidal Lock and Nizampatam.

‘towing afforded. It isbad policy to construct canals at a great outlay, and then to

reduce their value to a minimum by omitting to carry out such trifling, but essen-
. [ ] - . . . -
tial, works as convenient tow-paths in connection with the navigation. .

$5. It has been thought possible that it would be better to carry the through
' line of navigation by.the East Coast
~ Canal to meet the Nizampatam Canal,
rather than to make the Commamore Canal the main route, and advantage. was
therefore taken of a visit to Baputla to see what the backwater was like. It 1is
not now navigable for more than nine or ten -_miles' west of Nizampatam,

Nizampatam Backwater.

e
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The channel shown on the Atlas sheet north of Perala was éry ; that to the south of
* the village had a little water in it, and occasionally the depth is a foot or perhaps
more. Between this and the backwater an extremely dense prickly-pear jungle .
intervenes. The backwater itself has a wide and tolerably deep chann:l, and but -
for the impossibility of tracking the navigation would be easy. This difficulty
could be overcome by clearing away the mangrove juugle and forming tow-paths,
but it seems very doubtful whether this backwater and the swamps Detween it and
Chinna Ganjamn present any such advantages as would make it worthwlile to
transfer the navigation to this line. .

56. This hasits head on the Main Canal at Dugerala. - The Commamore Lock
has gate valves and one lower side cul-

) vert, the shutter of which is worked bya .
lever ; with a roller to the shutter spear the arrangement would be efficient. 5 feet
of water on the lower sill of the lock. :

¥
-

»
Commamore Canal.

Rolakalur Bridge.—This bridge, which has been so long in progress, has been
completed up to the string course. The work since 1870 is better than that before -
that time. The sand stone is good but dirty looking.

The new cut on which the bridge stands does not fit well into the old channel
at its junctions. L .

Jagerlamudi Escape Sluices.—An old work of seven vents 4 feet wide and 7 feet
10 inches high. The full supply level of the canal is aboat 10 fect on the sill.
The sluices are efficient, but it has been proposed to sabstitute for them an under
tunnel or aqueduct, in order to exclude the drainage which they discharge from the
canal altogether. This drainage coming from the direction of Guntoor enters the
canal a short distance below the sluices, and has to ran up to get to them._

Jagerlamudi Locl:.;e-This is at present'the lowest lock on this canal, and the

fall below being much greater than wil]

W;ter on upper sill ... . 467
lower do. ... ee . 287

pleted¢the depth on the lower sill is
always less than is desirable. o

Crots Drainage.—This canal like the Ellore Canal on the other side of 'thc'a .
delta crosses a great deal of upland drainage, and this was, in the original estimate . .
on which the canal was cut, provided for in an altogether inadequate manner. In

~

the completion estimates for this delta also, the requirements of the case have not .

been fully recognized ; on a rough calculation of the water-way needed, it appears
‘that about 2t lakhs, instead of 1§ lakhs the estimated cost of the'works provided in
+ those estimates, will be necessary to dispose of this drainage, and to avoid the.

-~ »

yisk of frequent damage to the canal, -+ - ¢ : > L
57. Outof a distance of 22 miles, nearly all the country up to Poonnur

‘ nine milesand for five miles beyond that

- is under dry cultivation, and the crops,

especially the cholum, looked very good, Further south the land is for the most*-

'p?rt'qnderirrigation. Up to about four miles from Baputla the road.is a very:

Country between Chebrole and Baputla.

. *
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be the case when the works are com- -
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fa.ir one, bu.t then it runs into heavy sand. Since Ypurpolliem has become a port
with a considerable trade, there is a good deal of traffic, "t}iougﬁ the difficultics of

transport over the sand ridges and sw t of
. . Ig amps near and south-west of Baputl:
be very considerable. ) putla st

'»58. Dumpakodu Calingulah and Kurlapolliem Tank.—The Dum pakodu Calingu-
l%h across the Toongabudra supplied not only the lands-on the left bank of tbhis
. Tiver, which have now been provided for by the Budam project, but also the Kurla-
pnlh.em Tank on the right bank. This tank has this year been i’m perfectly supplied
by one of the channels from the Baputla Tank, which is itself supplieé by the
Commamore Canal. The Tahsildar and the ryots mentiched that the Kurlapolliem
Tan}c'su.ppbf had been inadequate, and that some lands hac been thrown out of
_ ;cultlvatlon." The altered arrangements are confessedly iicémplete, but they would
. probably have sufficed had the season been more favourable. As it ’w'us the absence
of rain made the demand for water for ploughiag, etc., enormous, added to which
there are said to be fifteen sluices, and upwards of 100 palinyra spou'ts, in the
eastern part of the Baputla Tank, and these must lead to’waste. There a[;pears to
be great readiness to take up land for irrigation in'this taluq. Until, howevér
the supply and distribution arrangements are more advanced, it will n:)t.be prac,-

ticable. to afford the water required, and it will be bett'er, therefore, to postpone
extension of irrigation.

89. The quantity qf water carried by the Main Canal appeared to be very
much more than ample, and yet there is

. " difficulty " in getting a proper supply
down to the lower end of even a principal canal like the Commamore. In thé
Present state of the channels there must of necessity be a good deal of waste, and
ft appears .pl"obable that much of this is due to high level lands being cultivated
in positions ,wh'gre they can be commanded only when the channels are carrying
more than a full supply. Kistna water carries so much silt that it is very undec:
sirable that more water than is really required for the cultivation should be
adqlitted to the canals; this subject is engaging the attention of the District
Engineer,- and measures are being taken for ascertaining all over the delta the-
?ctual quanti’ti_es\supplied to various channels; this information will soon lead to
improveinents and to’economy in the use of water, with, as a consequence, exten.
sio;i o'f('1 i'rrigqtion by means of that portion of the supply which is not at present

. utilized. T . c o '

* Quantity of water used for irrigation.

60. _The drainage of the Kistna Delta is a matter of even greater importance :
§ thad in' the Godavery Delta; it is only
) necessary to look at the Atlas.sheet to
see whata great extent of country is occupied by swamps, and though the exclu-
sion of river floods by embankments has much improved the condition of the
delta, adequate means of carrying away rainfall -drainage, both local and wpland,
lx_.ay'e_ st'ill to be provided. = When the estimates’ have been coinpleted and sanc-
”tlo‘ngd;their execution will be the work of many years, but it will not be long
before a great change for tho better will take place, seeing that the first thing to
. be done is to remove obstructions, and the second to secure proper outfalls through
_the ridges w{xibh at present absolutely bar the direct drainage, which has to find a
-’ LT . I 9

Drainage.
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*circnitoys route’ in some other direction; and,‘ where the fall is small, the submer-.

i gence of large tracts of ground for considerable _periods is inevitable. Heavy
losses of revenue occurred in 1872-73 from this cause, and it will certainly be

i a«lvantageous ﬁtiancially to render the drainage efficient, for not only will remis-

«sions be avoided, Lut the extension of cultivation will be rapid. -
t6l. Statements of irrigation and revenue like those made out for the Goda-

-Irrigati d . ) .
'gation and Revenue have not yet been received ; consg-

- «quently né reliable information is at present available. It is hc;weyer believed
‘that the area of irrigatior in 1872-73 was about 196,000 acres, and the District

Engiueer mentions, in a note just received, that the Collector estimates the
“increase of area in 1873-T4 at 11,000 acres, and of revenue at Rupees 1,93,000,

It is very possible that the revenue may be so much greater than that of 1872-73,
“but much of the difference must be due to the absence of remissions, and the
' circumstance appears to indicate that the delta gets on better, owing to defective
*drainage, in seasons of short rainfail, than when the monsoon is a good one,
"There must be a very important difference however in the outturn of the crops

“when, as in 1873-74, no rain falls until some two months after the commence- .

‘ment of the season of irrigation. - . .
62.  Much of the time (nearly four weeks) speut in the delta was devoted to

‘Completion Estimates,

“estimates. These for most of the sub-sections are in an advanced state, and it is

now desirable that- they shiould one by one be completed and submitted for sang- -

"tion as soon as possible, commencing with those which it is intended first to carry
into execution. This course has already been approved by Government in the

~ -order sauctioning the survey establishment for 187475, and it is the only way in

‘which delay in carrying out mauy much needed improvements can be avoided,
as it is impracticable for officers, who have also their current duties to attend  to,
to deal with such a number of heavy estimates at once. :

.

Ath May 1874. - , Chief Engineer for Irrigation.

. Ooracamuxp, \‘U{w W Lieut.-Coloﬁel; R.E,

.~

-

Exd. E. C. Shunker.

s . ' .

very Delta are under preparation, but .

- the consideration of the arrangements
to be provided for in the completion -
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