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MEMORANDUM. : /'

Havixg completed a. tour of inspection in the Kistna Delta I beg to submit,
for the information of Government, the result of my observations and of the discus-
sions which I have had with the Superintending Engineer of the 9nd Division and
the several Range Officers. Colonel Moberly accompanied me throughout my tour,
and I have had the advantage of his intimate knowledge of the delta in consider-
ing what measures are required for its improvement and in ascertaining its present
condition, . ( s . _

2. MainCanal.—The Western Delta was first gone over. The maincanal hasits
head at Sectanagram, and is intended to have a bottom width of 96 feet when com-
pleted to the full width provided for in the estimate, amounting to Rupees 2,76,400,
forming Budget item No. 87 of the current year. This estimate is made up of
the following items, some of which hardly belonged properly to the main canal ; but,
at the time the estimate was prepared, it was probably not considered that funds
would bLe available for completing the whole system of irrigation and navigation
consccutively and as rapidly as the demand for the extension of irrigation and the

labour obtainable would allow :— BS.
Earthworks ... ... ... ..~.. .. .. .. .. 209800
RS. %
_ -1 Alteration of Dugirala Weir ... ... .. 7,870
2. Improving Jagarlamudi Escape ... ... ... 3,60 s

3. Do. Commamur Channel e e 219,590
4. Kolimerla Aqueduct over the Nukkavagu

. .drainage ... .. ... ... .. .. .. 19,300
9. Outfall Channel from do. ... ... 8,430 Ny
Balance of an old estimate ... ... ... .. L1144
Iron Punts ... ... ... ... .. .. .. 6630
66,604
. Total... 2,76,404

ly a part of the

-

Items 2, 3, 4, and 5 do not belong “to the main canal, but are real
Commamur Canal project.

The earthwork estimate was apparently a somewhat rough one : against
1,598,665 cubic yards provided for, 1,652,806 cubic yards have been excavated, and
about 10,000 Rupees worth of work remain to be done ; but the actual rates have
been considerably below those allowed in the estimate, and the balance of the latter
is more than 60,000 Rupees, so that there will be a saving of 50,000 Rupees. On
the other hand, it is almost certain that at some future date this main canal will

Area irrigat - . .
Area irrigated and to be irrigated. mate area has been estimated, by taking

400 acres to the square mile, at 230,000 acres, and a main canal, with a bottom width
of 96 feet, will not suffice to irrigate this extent of land. The present area of irri-

require additional widening, for the ulti- -
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ssion. It seems to me that it is perfectly right to. allon r'yots tod (;1; t:’:e:
:xul::to ‘sAort ;>f crops they ﬁlease; but that, where expenditure 1.1 mc;x:ifiided ther
their wishes and they refuse afterwards to make us.e of the zzli't S nlx)a,nifestl ; does,
T)e«)iv‘h should not suffer, which the general tax-paying 100“1[:1 eciaﬁ advantage it has
if the interest on the outlay be not paid by those f.or w 105; ‘t[;] ralo allowing ryots
been. incurred. I would suggest, thercfore, tha.tt, in hew 10- : Pie be so far modified
to relinquish or to refuse to take water for their lunds., t “? H:va’cer-rate or of cul-
as to allow them the option of taking water al.nd paying the e éess os will
tivating their lands under dry crops and pymms su(:}l af:l aworks constructed to
represent 7} per cent. interest on the outlay incurred for 1(:; of the canals above.
supply water to such lands, added to a.share~ of thev‘cﬁs reliminary investiga-
This interest would, I think, be about fair, as, what with p t about 50 per cent:
tions, supervision, and direction, works may be taker} t(l)dcosa11 s five per cont.
more than the actual outlay upon them, so thc.tt tlfey wou Ilt‘e . JY Pbe necossary to
on the expenditure properly debitable to their \'1113305' b 1}’: s of the vill ages
base the capacity and laying out of canals on the ?xprcssed Wl: e revent even am
interested ; but that would scem to be all that is necesst'«.xry o‘} i:yhich they have

appearance of making them pay for works the construction A

sired. : N d

not d;. The threc regulating weirs® across the Bank Canal have been complete

I with the exception of a little of gxe.supef-

" Vel i al design 18
Vellatur. structure, and their genera g
Penamudi.

suitable ; their shutters should, h;)\::;e:";
be fitted with screw gearinz, Above Kullur the canal has n(?'tll)legn };Z;:v;; ;{u“ur
the full width of 75 feet, but some parts approximate to that wic tll: B ot
the intended width of 60 fect has been finished. 'l‘h’e length of I\’LIust::)h 1
45 miles. A fourth regulating weir will be required ncar Mortol:

regulator ncar Gungadipalem.

o far as

6. N a"’:’]“”’m, West Bank Canal.—T}is canal is at present n:.: ;iffblt?[ ‘:liink ”
Kullur, or for 20 miles from the head and 27 miles fr?m Sceta.naUond ss Took to
will be advisable to include in the completion esvtl.matesaf scc1 e own o
be built at Kullur, which will make the capal nz-wlgable b011; e talook.
Penamudi, which point is only two miles from Repa-lh, the cusﬂa‘s o be taken up-
At some future time, if the area intended to be 1rr1gat(.3d by : oo 2fford means of
it would be proper to provide locks at the lowe.r.welrs s;) i(l;untry - particularl_v
transport for produce, for the southern part of this tract (;) (Z i paobablo that the
unfavourable for wheeled traffic, and, on the other hand, 1 Dt the candl.
greater portion of the irrigation will be under the southernfr?a e ander this

7.. Ultimate arca of irrigation.—The ultimate area of 1ITig
canal i3 entered in the general scheme at 75,000 acres.

% Deinags requirements.—The main df‘ainage Of(I;hto act fairly, and by the
will pass down the Meninghy Drain which is reporte .
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puddra, the Aramanda Channel, and the Jutur and Ponnur road the drainage may
i)erhap;'-be carried into the Toongabuddra; south of this it will have to be taken
partly into the Sandole surplus channel and partly into the river direct.

[

14. When project Should be "completed.—1 think the completion estimates for
this part of the delta should, with the aid of two Surveyors, be finished between

{his and the commencement of the next irrigation season, that is, by the middle
of June.

15. Aramanda UIzm‘mel.—,-I turned off from the Nizampatam Canal at Jutur
and went down the Ponnur road to the Aramanda Channel, along which, however,

* Tupees 46,420. * I could not get owing to breaches.

- "An estimate* for improving this under
the name of the ¢ Budam Project ” has recently been sanctioned,

. : . I have ulready
alluded to the drainage requirements of this part of the country, and certainly
nothing could be more unsatisfactory than its present state in this respect. Both the
Jutur and Ponnur and the Ponnur and Sandole roads have been breachied in man

places, and T was told that this has been going on for years, 1t g a waste of y
to close breaches without 'Providing proper passage for drainae aste o mor.ley
‘should be lost in building masonry wo ] nage, and no time
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stance of 8 miles,
* The canal occupics the bed of the Tooq;;:el)lld.j"3 uf;o;stdlido not think 1t
and, though winding and having a, somewhat rapi¢ © than’a convenient and
will, with some slight improvements, 138 Otherms}: nks should be bridged to
efficient line of navigation. The deep drains On d:le i\t Jagarlamudi there is a
allow of tracking, and a tow-path should b(_:.form? . Theseoworks are bridged.
weir built in 1859, and a lock constructed in 18'38'_ ovetted, but it is a ve.ry
The masonry is all very good : the lock cha.mbe‘r fls ,: The ;veir is fitted with
efficient sort of work altogether ; it hasa drop of 3 fee .'m (hould be given, and,
shutters which do not answer. Shutters with scr.eW geffltli by cast-iron standaras
if necessary, the bays can be divided into comr:emeﬂt ‘;llent res.ults’ at some of the
of the pattern introduced by Mr. Rundall, with ?xce left bank a little above the ,
weirs in the Western Delta of the Godavery. In the Caabuddra, and the means
weir are the surplus sluices into the old bed of tl.m Toin;as six vents, and would
of supplying the irrigation under that river. This worf t too low and the banks
be efficient were it not that the roadway i about ih; esluices are much eroded,
alongside are dangerously low. The banks below
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and should be revetted for 150 feet or §0 00 concave
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Rupees 13,650, was sanctioned as part of the Delta 1mp e e - anfl
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. 14 be visible.
cial ; but it is, if so, somewhat singular that nothing clse shou

ic yard
. ) 6-12-0 per cubic Y2
inquiries about rates, and I cannot anderstand why Rupees

; 5 Rupees
1d make about
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the proper rate. ‘Llie bridge has not been built on the prcscrll(t;tantal estimate will
‘but on what is cotisidered to be an improved line,.and a sutpfho o 4 roquire-
be necessary. - There was a good deal of discussion o anction,z;nd everything
ments of this bridge before the estimate was sub[futmd o sThe pow cut has really
that was nécessary should then have been pfOVlde' fort.) sxccuted from the sanc-
nothing to do with the bridge estimate, and 1% should 'ded for in the completion
thon for the improvement of this canal, snd be provli estimate is quite sufficient
estimate. .The bridgework had been stopped ; but, as the en with and finished, and
for its complction, I pointed out that it should be g‘“}e t(;w new cut to the estimate
sanction must be applied for for the debit of the cost ©

is now the
: 15 item of work, 18 1l
for the canal, which, although it did not provide for this

;s completed
. til the cut 13 €O P
only sanction available, and the bridge will bo uscless untl
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17.  Below Jagarlamuds Lock.—The lock :xltig ;‘i?;ro'} tho canal.  Its lower sill 13
© on

t 4 21:62 and from this point the canal
at 4+ 21°0%,

i this being about the
‘was intended to have a fall of 6 inches per mile throughout, h g

. its right

. tle land on 1ts 11g
average of the old channel. The canal wxl.l wat'er Ve;‘g’tiil;s by the several cross
bank, and the country on the left bank is divided lﬂt;)hi arrangements should be.
drainages, which indicate tolerably clearly Wl“at °

A

Datum High Water, *
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" seficient, line might be taken from e

The Superintending Engineer, findine it .
to. construds dams gy tlie’ ot Zo r:izzestslil;‘yv,v :;(:ezopreslent circumstances,
command the ground to be irrigated, thought that it ]da evel which would
the navigation from the irrigation and to carry the fi ou d bo bete
whole fall lg’éing overcome by drops. The great ob; On.ne
the drainage would be crossed twice g Jectio

.be g nd thO addit' 1 X
eover e , N
’ ) ) the's pa'r‘lte ll[le ()f ll:n’l(ratiOﬂ

howing that by ; ;
S | Y itself it woyl
outlay, and it might be difficult to demonstrate thig It

navigation were in any Way necessary
)

ron a higher level, the
a to this plan js that all

_pay the intcrest on the
If, ndeed, a scparate line of
and, at the same time, an
d - N . u«CkW' te o d
: :I}:;s:g::, vs;l.ucg aﬁe very marked in thig part of the co:n:r along one of the
1 bas & Ton;)1 ;l(je ] ; i;)‘W.evcr, that the fall of t}e canal is now rry , tn C‘"" o
. et e , S ca han 1s con-
st bo disposed ofi; :3::1111:; 1?1 liether navigation be considered fr note I;;Itel ':In-l's .L?fs
adapted for bsth pume "¢ manner, and, if this be done, it willb’ Uy e
" purposes.  Side channe] NG 1k 0 equally well
k?egvsuggets';ed; but the eircumsgt lt"‘lgatlon water have also
nd, or, at least, not i 0 an o i
cide r’abl ; Gl cou’l 2o 1;:216 way adopted on the N'zampatam g:::lomiwtnt of o
. ' al—1st, no con-
onlyasmall fall ig available: 9 y for it has been already not’iccd tll‘at
be expensive to build aqueq l,l . tersected by drainages, and it would
to deal separat ely,’ h proper course appca,rs tometob
considerable drain » With the lands betwe . . )
" g hannel dlons o1 ¢en every pair of
g branches therefropy, generally at right S 00 0 the Canal Bank’
; ght angles to the side channel, and
)

h; then all thag ; :
13 .
The drainage of g, o 1o c, 1OF HO

the chbapest,
Nizam patamn 1)

ndly, the line is;
ts across these,

iently clegr] Il
¥, hope
+« I propose tq make ’tho fuli

e, which will ke

’ ) ¢p the supply at o
. erable draxnage’ the Nucka‘vawy 0'{3
- A4 17 miles, 26 chaing, crossed by the Ko]imorla s

t At 2 35 bu aqueduct, g well

”

)

amudi 4 i .
proper level for irrigati nehes a mil

on. The first consid

erful escapo sluico

. .
oadway Taised 3 feet; tho

er tL scparato ‘
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"~ yards of waterway, will be required. 'The late Colone

N . » . s
i ‘ i dmission of these large drainage

oceur after each considerable fall of rain. The a (rlmif ey cam 88 8 draineac
)

into he c;;mal mu;t ggeatl.); if}fleit - eff;f:r? ;hzzld be preferred ; but it may \?e
expense, be passed under 1t, Liat arrans J ter across the canal in
found necessary to incur the inconvenience of passing the water acr tending Engi-
order to avoid a too great outlay. Ihave, therefore, asked. the Superin ext'lovi fl ne for
neer to prepare alternative estimates for this part of th? line, thedo;li fhé nece:sary
keeping up the canal bed until after crossing the Sakicalwa a: d'?tance above the
aqueducts, the other for dropping the canal by a lo'ck a shor 1; ¢ sluices. The
Nullamada and for controlling the flood-waters by inleg and outle Tl p o;‘e than
Jatter would be much the cheaper plan ; but, if the former does n?lt 2 - :r]lmul d be
from 1,200 to 1,500 Rupees a mile to the cost of the whole 46 miles, ilderable with
adopted in preference, as the expenditure on clearances w:ouldci)e cgnihe irrigation
the other arrangement and the traffic would be inconvenience an ill b d?ﬂicult
be for a time rendered less efficient. It may be noticed also that1t v(;l Oed bove
to make convenient arrangements for the distribution i.f the canal b((ai rogpand heir
these drainages. The chain of tanks south of Bapatla 1s t? be ab.aﬁn 1 orf: to be taken
beds irrigated, and the supply for these and for the sand ridge will hav s water
from the high level and consequently from above the drop, and Soxge 2 age outfalls’l
and probably a great deal of it, will have to be taken a'cross the ?1:1 ";ution can
by aqueducts, while, if the canal be carried over the drainages, the 151 rtl be adopt-
be laid out between the outfalls without difficulty. If inlets al;d. 0;; TI:mada will
ed, the best plan for carrying the water for irrigation across tI ; . I:I that 30 vents
probably be by aqueduct combined with the outfall sluices. 10 will be requir-
of 64 square feet opening cach, or say 210 square yards of watervi’a}’,l d be 6 inches
ed for the Nullamada, and that the side walls of the aqu.e(%uct;] 5 1outhworks o
‘nly above full supply-level, hile the wings, where they join t ® b in extraordinary
be 4 feet higher, so that a yard of water may pass over the \.voc:g :)r say 105 square
floods without turning the wings. For the Sakicalwa, 151 Oﬁizler;:(;:,’s scheme of irri-
. . detailed
gation supposed that 103,000 acres would be irrigated from thlilcar;ile; b:;:?ch s not
examination has resulted in 60,000 acres being found o bef tlhee Worl,is though, as
likely to Le exceeded for several years after the completion Ob irrigabléi the valua-
that extent includes only lands which the villagers z.;,dml:) ;CO a:ea of ground on tho
ble swamp lands when fully drained, as also 2 (_30n51(.ier-a ¢ : rieation. The tract of
sand ridges, will ultimately be cultivated withithe aid 0,1 u‘.: width, so that, at 400
country commanded is 40 miles long and it averages 8 mi els lirrio*ablt’a area; but, as
acres to the square mile, 128,000 acres would be thG. fota be bbetter to take 300
somo of the land near the coast is difficult of accfass’ X ;nazrea to be supplied. In
acres to the square mile, and the 96,000 acres will be the 2
the first instance, however, the canal rsholﬂ(.1 be cf)ns
60,000 acres though it should be arranged 10 dotail, av

educts
define the arrangements, for the larger area. Thfftagufor the lesser area,
- the full mean width of sthe canal, at the several ZIO:; és to be enlarged. Similarly

"the contraction will be moderate when the canal O o tho larger canal.
inlets and outlets should bo aligned as they would ;the o toning of tho cuttings,
banks should bo placed sufficiently far back to allow c‘:- e ith the Jtimate width
and embankments should be constructed, where practicabic, |

R ¢
oted for theirrigation ob .
tr(‘; the plans should exactnly o
should be built with
and then -
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no d;)ubﬁ' receive the attention of the Revenue authorities, with whom the Superin-

between, or where, from the ]
, elength of embank .
ed can ’[ tending Engincer should communicgte with a view to its being ascertained whether ]

the discharge, one embankment should pe placed, s

- ¢
be turned over. - The smaller drainages, when th b0 that only one would nced to L any suitable arrangement can bo come to between the Zemindar anr the ryots
below full canal level, can be admit:ed ,at sim Iefrl o “t¢ not more than one foot ’ which will be acceptable toboth, Unless some assurance that water will be taken \
water will be considerably above the countr f :hl n .et Welrs,; b}’t’ where the canal B be giéen, it will be unwisé to provide at onée for the supply of water to_mot;e' thap .
must be combined with culvert, otherwig y,th ° lnl.et Wel:i’ if one bo necessary, \'Y{ 100 acres per square mile of zemindary tracts, or there will be considerable nsk.of
canal will be blocked, I observed severa] luet e drainage Jf the land above the ' i useless oﬁtllé,'y both on main and branch canals. Something must be done to give
where crops had in consequence bog mjure; an‘(\:;e; 1 which thig hag occurred, and ; the people an opportunity of taking a supply ; but it would not be wise to .ign?re
combined, it will generally be advisable 4, he;ve a selil f et weir and culvert aro N, the difficultics which mﬁy stand in the way of or prevent the extension of irrigation
iy may be used only for passing the balance o utter fur the former, so that it ‘ ~ . Co

to such lands.

2., Main Canal.—This is a short canal of rather less than three-_(,lu_arters of 3-
mile in-length. It then divides into the Masulipatam Canal, Ryves’ Canal, an

~
N

the coasting trade, tide water ang open communication with b Ellore Canal. ~ - ,
18. Below Sakicatig.—ry : | | - - iles in length. It
' ler i 23, ; : Canal is 48 miles in length.
which are fit for persmg € are no masonry works beloy the Sakicalwa S : Masulipatam Canal.—The Masulipatam Ca

occupies for some miles the bed of the old Pulleru; but from ?{unkip ad it take.s

a line of its own, and the Pullera becomes a branch.canal, supph?d by the Masuli-

;‘ ‘patam from two sets of sluices a short distance above the Kunkl}_) ad Lock. T%m

' - left bank of the Pulleru at its head requires revetment, Both slulces want repair.

T - The lower one has been damaged by boats; the shutters of tl‘le‘ upper onc are i ot

'. very manageable. On the right bank of the canal the Kunk_lpad sveir was or.lgtl- '

. nally-built with ten bays of 12 feet each. Two bays will sufﬁc? to pass.watcrlll.l 0 *
‘ the lower reach, and three at the upper end are being converted into tl,;e head-slaico

'} of the western side channel, and wjll be divided into nine vents of 2} feet square.

to be proyig he several nullahg crossing the 3 3

channels wil] 1ded for The fal] ava; ; 2 " o DL 1

) place e bhnksogs;guently be largs The Sullriizz:llg b le IIE;! very small, and the s This work'is not included In any sanctioncd cstimate. © new mason’y has I;Ot \
ju_st cu fﬁcient]y wide Yards apart, fop g . Ing Lingineer proposex. to been very well fitted to the old. There are five locks on this canal, namely,

© drainage of ‘cutting trenches :
o

e this arrangement appears to . -
Circumstancog, Four-fifths of an inch to

- Kunkipad, Verunki, Nidamole, Ankamurru, and the tidal lock at.Masulipataml; Th:
last-named I did not seo ; all the others want more or less repair, as th? lea ago lq
very considorable,owing,in somoe magsure, tothe softness of the stone, which x.‘equltrc:1
wooden sill bars to prevent cutting out at the joints ; these bars should Pe o fe
at all the gates as opportunitics offer, and, as this canal is closed to n:fv.lgatlmsl o

. b4 ’. 1 e
1 somo wecks cach year, there will be no difficulty in {nakfng thts addition. uOi!:d
; of these. locks take g long time to fill. That at Verunki, ffn: instance, (l)lcc prt‘w
| 8 minutes, and side culverts might be added on the l‘lglllt sid&. th h}?)ﬁ ?d rz%leliv-e
. it fliciently rapidly, T} ine of all the valves and culvert gates shou’ N
8ubmig mpleted by July next at 1a¢ i ; b 4 yrapiudly. The gearing of a . f
Slon to tle atest, which will . i attention and be kept always incgood working order ; that of the gate valves 1s o

L e
Sm e e iy b *“‘A‘_\‘-‘—\’ﬂﬁ -

pt at the Ba .

tob c patla pro
" e Worked oyt Wo Survep Ject fo
¢ out-door woy}. yors for

R0.  Time

t overnment of Indis :
January alned jp time fo, tho next workmgl s :aally enough for their one pattern almost e%erywhere and worn parts can casily be re-placed. Grasszi
o1 Busters 1y Son, which begins in ; rushes, ete., should bo entirely r’emoved from tho waterway of the canal; these (sloe ,
- . el — . . 9 . e educ
;. Satedin the D Areairrigatod ang 1 be irrigated —The oy t .. . and spread rapidly if anything short of estermination be allowed. Tho a1 The
Watering of R70,0 °la s 63,998 acres. The generg €aat present irri- ° drainago needs repair. Lo,

by which the eangl crosscs the Rectanagram swamp

X - . Y
ees 1,77,000, f§¢ “improving ,_\,.)’{r;gt.-.,

area Commandeq 1, : 1 hasb i timate, Rup
‘ n ded C canal has been under improvement on an estimate, Ruj ‘o, 82 he
taken, Ty 50 per,a Y assuming ¢4 for 400 acres in cacly . uce('l from the.total - , the Masulipatam scctiorI:” of the Kistna Delta, which farms Item No. 8 21‘ o
fall s, = 13D8 rather g pio) . S1uare milg water will bo " . . Le following works :—
e Zrt vltima ely of 235 000 5 estimate; but the jry wation wi]] probably not ! Budget of this year. The estimate provides for the °
minday ) acres, thoueh a s . ! | . . 3
to take oy I am 1nformeq that in sor,ne c th good deg] will depend upon tho i ’ « . L.—Widening the canal for the first four miles. on ‘
 the aqgpy °r and pay ¢y, Water-rato; pog :lscz he TYOts have expressod a rcadiness ® o P sy o __ Do from this point to Kunkipad Lock, 4} miles. ;
T al assessment which the Zcmln&:rthylflagn()t’ > are unwilling o, pay o 3.—Imp 'ho. the Puleru from Kunkipad to Murryvada. g
. T u emand, Thcse . ‘ i < o rovihe the Pulderu ' S % e
) - matters will ] 5 Y S i
o - 4 BRS04
R * T ‘ - ’ J L -
- M N i { 4
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- 4.—A weir on the Pullery at Weyur,
Y.——Improving the Pullery to Pamurry,
'.\ R } .-‘A regulating weir at Pamurry,
""‘""“."‘ .

. - \Z,—Improving Lower Puller_u to Cowtaram.
N bridge for the
.;\ .

Hyderabaq road at Pamyrpy, .

Ttéms 1,2 8,5 and 7 are all in

- 1 _ ) ¢ work ig likely to bo finished
within the estimate, Very little work has been dong this year, and the Exccutive

t be able to spend more than 15,000 Rupees this
year below Murryvada, , .

Ttem 83 of thjg year’s Budget ig 30 estimate, Rupees 49, 860 for a western
side channel. The work has been completed ag foy 54 the estix,nate’ provided. It
] included only earthwork.s and Something for sluices, ‘and 11,4 ndcessury masonry
works have yet t.o be Sanctioned. Thg gt 1 SXeept for the brancles are nearly
‘ready, and their submission has beep delayed because ,
. | Irigation at 49 (g( acres illag ‘
12,990 with a possile addition of 4,0(,)0, or alto:getgfe: ‘112‘88(;‘ z(c:?::ts;filoi:z;f;:‘]c};
will- command al] th land 1ying between itgels and thé’Bimanud;Ii which latter
will form' the gencral draii'lage of all the land west of the Masulipata’m Canal, and
't this and that under the Proposed Bank

s600 acres. Aj the land iy zomjn-
e safe to calculate of

inder irrigation, ¢,
vatqred from the canal,

astern Delta Com
above Kunkipad

pletion Project’is the
on the Masulipatam
16 embankment, It

000 acres, All to the
i GOVOancnt land, The area

- hardly’ ; tent
Ists at Present, ] would allow, o yany “PPrecialle exten

the necessary investi-

One Surveyor will be required
Ysand levelg connected with t},e Crossing of the Divi branch

‘__ —th

e ey

O

—2atg {]

'wi&h Perhaps some stop

- ¢ Surveyor will
of the Kistna and for two months for the Divi island le;'els:ral?edeosrtlimates oy;ght o
also be nccessary for the upper part of the Dank Canal. large but shallow tanks,
be ready by September next. In Divi there are numerous oY T

re , : ilable. The beds can
‘which will no Jdonger be required when Kistna water is availa

ek i iderable, should be cre-
then be disposed of, and tle value of theland, which is considerable,
dited to the cstimates,

- Ita will certainly

25.  Drainage.~—~Tle drainage of this part of.the Eas‘ttcri:: (Ii)i;icul t to say what

require improvcmcnt; but, as it is ncarly all zemindary, ;ds from Masulipatam to

will be feasible, The part of the country bctw?en t.hc . vements to its drainage.
Pamurru and that to Cowtaram requires only minor impro

N he -
. . 0.,No 2,937, of t
26.  Profection of Divi Division from high freshes.—In G. O., ,

1 1 ding
| ication with the Superinten
Srd ultimo, T'was directed to report, after communication w1

sction of the -
. . for the protection
Engineer, what measures it will be feasible to carry out

n ive Engineer and recom-
island of Divi, Tpe measures suggested by the Executive Lng
mended for cxecution by the Collector are— o peo 1 nd ab the
(1.) The use of rough-store at the heads ofl'] the r1lverc
head of all tankg to enable the villagers to regulate tbe supply.
(2) The thorough repair of the river bunds. iposed parts of the river banks
(3.) The planting of Lunka grass to protect exposed p :
C groynes. o on the island
() The sopamtebbugxding of villageson the lunk:s and thos
ot be brought within the general embankimen : 'them desirable, if money
Al these measures gre perfectly feasible, and somelo rweable to Works or
can be made available. No. 4 is not, I think, _p.ropc; Y t(i;(; ﬂooods, and generally
Repairs, Agl‘icultural, as irrigation is not rcsporfmble of],ich it s proposod fo pro-
i no eouns whatover from the isolated nl'laé;?sn“Revenue in estimating the
. o '
tect. Agricultyrg] repairs are deducted from Irrlgi; ,lt they should not be debited
results of €xpenditure, and it is clear, therefore, tha

. s. The
with miscellaneous lmProvimel:ts can be
! nkme
Embankments, . repair of the present emba

rant is at present
undertaken jf money can be given for the purpose; :;::;s:iewﬁrks in an ef{icwnt
altogether inadequato to maintain the delta and.other irr ?on with the completion of
state. Thig work would be'beneficial if done in c"f]fl T“ to be of much advantage
the banks; py, the outlay required would not be hl‘les)stthe practice ofcutting them
unless, first, they be made completc, and, sccon.dly, unle aliar : the ryots want mode-
be given 2P- The circumstances of the cultivation are.pecl traps which are left open
oods al] gyep their lands, and their tanks are sml'p “;d then bunded across the
to admit ¢}, Wwater when standing all over the CO“T}FIH :f theriver. Theryots are
OPen part to provent the water running out on the {1 se bunds; what they want I:s
by no meang Particularly anxious for the repair of ‘tllie admitted through the banks
moderate fl‘eslles, and theso do poharm. They mus‘l s rise unusua“y high, theso
frecly by large Openings, and, of course, if the fres 1Iet: appears to me, howeVEI:, to
ATge openings ¢annot be closed, and loss results. ltivation is dependent on river
be quito °Pen to question whether, so long as the cu

: ‘hile left
ks repaired than w
inundation, the losg would not be greater were the banks rej

-ery large part of
: island, or a very larg
as they are. 1y, cannot provide for submerging the 1siand,
it, and for keepi

iver rise alittle too
i ithi Louhdys should theriver rise
ng the inundation within

A
[ 4]
v e

- . : M . -, ' e S o ekt ——y =
T I v - s - —= d .
NEAN v . . D - M S v
e e s e
> A . ——— - ] -’“.-_ﬂ,,_—a
e )
LN
27
/#




=, To maingaj, wa
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bigh. The best approx
miles of embankment
the north and east,

imate estimate which
ust be maintained ont
Of the former 10 mileg

I'was able to obtain indicates that 15
he west of the island, and 15 miles on
are part]yembankcd, and of the latter
. eeded. Aboyt 28,000 Rupees would be
sting banks ang 38,610 for the new banks, or
together Rupees 66,610. Dotk would L

d as new works, as, to
reatly enlarged apg r
Rupees yearly would be the tota]

grant gvailable for irrigation works jn Divi,

i uide to the g
U prevent largo quantitics
¢ of these there are 147 A rough
nts of 3 or 4 feet i_fl width n‘;ul about
L by fvaling picces and
HET) shoul( have g rough'

be revetted, It g calculated

each head, &nd that the rough-

the islang bet i
’ slan Cine gt resent g particu-
The palmy ¢ . I

otment,

* 0st 5 Rupecs g ¢
. larly inagpessiblo place,

channel, or the out]

to alou?'50 Rupees for cach’
ay at each heaq will be, on th or pec ;
3,600 for the whole, I have n, informatlo,n as t(])etavcmoo' 200 R"I’CCS, or Rupcees
which would haye to i

he humber of 1solated villages

¢ work cannot,

therefore, be given,
Lunka Gragg,—

The plantiy
and regulation of

g of Lunkg grass,
he margin of

the river, shoylq
be overlooked that

83 & simplq means of protection
be caref,

. v
ully and annually carried

Opt‘l‘{l%mns reqlﬁr(} to e pl.mncd
enue Sypyd

- oY Maps will afford o great

Divi gt very Cconsiderah)q
SCommend )44 untj]
the Kis i ich g

he Kistna Anjeyt » Which gl

out im)x‘O\'élncnts to the
cost six{(k can provide the
the work ging Divi under
stat the b_(‘ginuing of 1872,
at the heydy of the chan-
ents, without raising them
Y5 and to planting Lunka grass. Thd
i 3 but for the first the
t Minor New Works,
Masulipatam, Canal i? the

M:xauliputmn Canal
ary somewhat, either
1ere is a new bridgo of
to turn on a hori-
y and g the arrangement
. Tho olg pprr 83 of this ki, q should, when
Pretty good, py¢ the currey »

Moved,

. Y

three branches~(1), the mogt g, rong, At (,o.wtaram the

(100 x 15) at its hey d and 3, ntoomilly Channel,

ter for él'rirratim "% aud which has a branch
©

. level, howevor, seve

8 for brin

above their sencral level o4 ma
last twq items cap be carrie

Tho navigation is
canal djvides into
which has a 1"C.k
to the salt-pans.
ral loose stonc-

~

+

aised, and about 3,000

s L Lo Y

S

e
s

I'd 1"
. _ ' [
. /]

.

»

o
: i have
;e navigation almc{s;t impracticable, ha
@, which injure the Cha(r;;el l:ril: mn:g:ivantez below the head of .thte si.‘l7 ;il:if-n;}ill,l
. constructed. ASCC‘:{‘ u:cthe line to the O puteru, a lock fmﬂ?e Godavery.
ditis i"teﬂd.ed " cm"tllln Nursapore and the Western Df;(;?t-:nal land will be
omect M{lsuhpflmm % ensive, and a good dezfl of 2 | l'ces near Kuldindy
Lo extension Wl} : b'e s The iower Pulleru, which termina icated, as the
‘ought under .ix-ngatxon. (Q,i‘)h Polerazkodu, a canal which can b(’a na.‘l’e: bu,t il
d is.not nz}VIga‘ble.. (3)’ bozt took us down it for a good manl) In:ilinl’; 1 b
Jpermtenfh"g h“gmee‘: S‘taincd as a line of navigatiol.': thoug l’ake it ;uﬂicicntly
'nOt ?Ollsldered - ’(’i"“" a head lock is alone required to 1]3 be removed from
fCOnSl.dCI'lIMO.USC, anb’ asiwcn Bushes and prickly-pear sho.Ul ill spread rapidly
m‘l,)emlfnt’ tThlli;zalZ nstgmud; of the latter at present, but 1t W
16 banks, 1 ‘ . .
ner exmrminated.l i timates for this part of the delta present no difficulties.
i 28, The completion estim !

ds
i t, whether as regar

{ good deal has been cither done or provided for, and the rest,

ig

lly and
The Buntoomi
istribution or drainage, can easily b.e W(;‘rkegi«roql:ti:)n

;OIiuteru Canal should be a second class line of navigs

t different times
9. Drainage outfull near ﬁ[asulipa{am.—Tl}C.l‘O l;??ofl(f?)eamade for the out-
) . ich provision
ome discussion as to the funds from whmlg})l ol 1 from the Shef'agungf;
/‘l Sluice. I think the better drmnagde o
ion of cultivation, and, as
: lead to an extension o "
ang swamp will be sure to 11 the lands shoa
:1(3 S(lze'f’unlg:::r;l)een l)ulil t, it is a pity that for want of an f?.utidlihel N
il bo v ined. I would suggest, therefore, a graut . lond before the setting
till be undrained. l:o made after the 1st April and be g
'Agricultural, so that a cut may rie.al .
a of tl outh-west monsoon. ] ) rampad. in
}“0 . ; Canal.—~The head of this canal is now near Rama tmfﬁm’l "
' nak— 1 0TS
{ '3(; ]‘:;/wsof the Ellore Canal; but a new head' 1s under {;:n A
o o mile ] ain canal in order that it may obtain
he ower end of the m ly finished, and it will be a handsome work, the
r -sluice i8 near shed, . . '
,tlpp_ly. rh'o hcad' sLuw-e v ood:y Its site is not a convenient one as there wag
ey faehg being ‘ZPYI gII "derabad road has to make two or three awkward
e llttlalm'om, ;mtttrl: 5b{)u1d be modified 50 as to work the shutters by
. The sluice shutters s ) " |
f::ijs Angle iron bearings are the best, and save work in dressing the face of the
rooves. These works are being carried out on th mat
»rming Item No. 88 of this year’s Budget. This canal tails into the Pulleru g¢
(urry:ada; but, some 8 miles above this point, or at the same distance from the
d head, it throws off the branch called “ Ryves® Branch Channel.” T lower
-

g

‘ * Estimate, Rupecs 21,360.

is part from the Pullery or from the
nsideration and discussion, come t

o th
1gineer is right in wishin

the branch channcl on the
‘ 4

e estimate, Rupees 4,08,090"
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. Egntl)g, two of which supply the brang.
* the brarich 4 . '
- nd the cang, nnel requires g scparate sluice. The

nch is g rough woik ; it wants a water
+ The bankg below are much croded by the
Bridges aro much wanted acrost

lincs should have a suflicient nn(.l,-
ision in thiy respect, as the mud 9
00t i gy oy e Neither Ryven! Canal nor?;:
€ hecessary ¢, go to t]m » 8t any rato unti] 1e traflic has grea 1
' 0ne side thepy :. 1 o115 of the twe locks which woul
i and therg jo . e 1s the Ellore C'ana], on the other the Masuli-
. air between them, which was
Practical] “onally yueq by boats 3 Lut i is snid to bo £

Y of no yyo at present,

. l'mbal;ly in working out the
$ for navie ~

Ellore ¢ 33tion may y, sceured.  There is comv
e
anal by a lock near Cnsarupi“y.

ny levels have Leen taken
o Pulloru ; but nothing has
g for the irrization and drain™
ween the Boodemair and fho
& apilly in an casterly directio?
takcr(; g;;:und *2Uth of this mugt 1o jrrizated DY

Ng, or negr. ¢ . idge.
. . A%, the summit of the rids
i inoal. i 1
nto the Jingaly Nullah; that to ¢ ' Tidgo i) have 4, be carricd by 8 drain

tri : . . . . 1§
'butlo.n channglg direet]y ; t Wil b tarnie along the side of the 19
20 efficient drgjy, Ther T This lagter river is notat I,rcscllt

. ‘ eisa g :
‘tmn'd{annels are takep . these lm neTous it a Mupurry
the Irmgation nd (1. o

1ead of the bra

prov
Cqucntly 5,04 conye

be required, On 1]
batam Cayq)

] Dislri'butz'on
1n the part of ),
actually beep g,

and ‘Drain‘age
18 deltg b

stly, t1 1
There ig 4 ridge’ ‘Cre."" ot
Pedda Jingula, and ),
om tlxcl‘]'llor:

near]y- doWn to
a branch fr

. rlertie..

el y and from 1t many Wie'
Bogda. o Canals, gyq the dap, ¥ 8 Ilnust all e Superseded by branches from
p Q'Gmal,r'h% "0 Properly defy, d od be femoved, 7y, lower part of the
}?Y Numergyg iu;deﬁned Cllanne]:i OtUtIet; but itg Waterg ultimately ﬁmll their way
e free gl;tfall has yet ¢, be dscertainer(ll 0 the Colaiy Lake, he Lest \\iy of insuring

o0 Lstallishmeyy . )

evels, and gt required fo, ompleting i s
Mates comp]ey Lecling "nestigations, 1, |, urveys,
of two Draughts{nen or tll)lre:d, ho SCrVices of four Su”e)'o‘rs ;PO et th? snonths’
eeded, gpq theip . ths, ang of an Eur orabout six 1 o
lxl‘rvey o8, at 75 Pees RS.
‘a.ughtsmeﬁ, at 50 e .
btll’natpr, at 60 3y ... . . “" I e 1"800
LasCars, at § Moo L " ses L, .;28
7} . .. . LR e -~
and, gg o - : 4 T el 70
Dtioneq .- —
neeJ Previoygly
® Suryey IVl exten
. LﬂScars ) ic.r for five monthg g;.r
Cong . o e 150
ltlngoncms, Bay 5 . v 525
T 535
Total ., 4,000 '

- "’{
P
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ghelevel cliannel betwees:
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L, et

1
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e
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¢ -roads should be metalled or gravelled.

-

.

1
v i 1
- 1 ' 10
. i ey stimates, cte., for {
Thi hould suffico for completing all the surveys and e imates,
118 sum sh > ‘
e e of Tl —I havealreadv mentioned that ample provision
! Hagers. iave already
. 82, Convenicence of TVilluz

A anals and channcdls, ard onc
or brideres over all non-navization canads d plough-
thould bo mado for brids le wile enouzh for the people snd ploug
made wrle cnouz: i abile
N < y Ch(lnntl F‘ll()ul(l bc , » c l v lx{} 13884 [}
}.mﬂl\ of C\CZ{ the fields. Thie gountry, fur the most part, 18as near ) \ I | at all
cattle to get to the ficlds. YO w villares can be approeachicd at al
a3 can be imagined.  Even in Decerabior bat fow “L‘i\:'\[s cc there 1ulm bridgeg over
$ \ - - e b *
O, v water. er
. : hree feetrof mud and ' . .
{recht thronggh o fo :l W to conncet these with the villages, and conse
hannels there 13 often no road to Pl . . | icnced,
the dmnm.ls t ths inltlo year gret incontenience must be experienc ;
> ny months 3 Rl .
uently for many Cvillasers focd the diseomfurt very keenly, though
I do not mean to say that the wvillagers t {! ir unfortunate position, for they have
: . - did point out thir unforty '
v b stances they did point © . ' . "
oo oF Lwo Instance it \HPI wish to do is to notiee thut a prreat deal 1}\.:}-110
long been aceustomed to it. J o when cnmplctihg the jrrigation
i Sl . scation ¢asy wiic ’ .
dono towards rendering intercommurnicat | : Jd not, be done from Agricultural
) R ¢ - >t . .
and drainage works, and all that (J.:.no’.,lur 51‘01“‘ Lo Gradually alsothe district
. adilv Aaded for from Locul Funds, ‘ 14
Funds can readily be provided fo Al ert everywhare throughout the delia
- s - . . 4 e 3 N
isnot oven the saud which in Tanjore and ddse
there is nothing but elay ;) there isnot ¢ ¥ Ling clay roads fairly passable.
. . a4 1M Tooravel Mo moaing ciay ' -
where 18 80 uscful as a sabstitute for ¢ 1acvs near the canals clsewhere, there
At the heud of cach delta, and in onc or two piades 1. fore, Lo taken by Loats to
-material can, therefore, sty
i he necessary materia ; ) s, down 1]
are stone quarries, and the ) o ome cases, down tho
:\m ) e :: points to the roads on the navization cunals, or, in s ’
10 neares : 2
canch channels. . v o . by havine the
buh;}:‘ channel ement of the material mizht be taken once for all v " g .y
e measure . ’ ‘1 measureme
} \ tone éarried on the boats in compartuients of kno;\ t once or leac’ml mn
ten stone ¢ ’ ither cad at ouc -
- \C": b1 1d bo laid down on the roads and cithex sprlunt lﬂ_ On 1ih atoaunt
on it shou . o oo o traflic,
thml ngdal heaps at the roadside, quite clear of t lf to the grreab obstrue.
rosmar by i f eravel heaps all over the road surface, to 1 ;b .
. ho scattering of gre =y . Ang, thourh it 18 no excuse
bl.mum{.tt flic of all lzinds, be permitted, ths excuse being, 30 g
tion of tra ¢ - ar¢ spread,
11, that the heaps wuust be measured before any ar P | want putting o riehts -
at all, the Niore Cunal.—The inlcts and outlets of this canal want | e 1 hl ;
. © Ellore Cunali— e . cords wlie ’ Ve
‘ 33'} {ting is 6 feet in depth, or, in other words, where the full lsupp y cl \
. e oeutiing i - . : , 3
\.»hero the WAl \D-urf‘lc«‘ of the country, the crests of the inlets should bLe at tha
i3 flush with the s t;'d is less the erest may be lowered to correspond, and posts
. cutting 1s les SR :
lovel : whero the o inare o : 0 as e
" ,hutteri should be given, unless the drainage can bo embanked, 50 as to pre
and s TS :

»

4
a

spread of water over the fields. In some cases the outlets require proper
vent the Splml‘o The sluice at the present head of Ryee Cunal, ubout 7 milcs
i Outf&u)Cl,laj]n(;,b.lxas thr;c vents of 6 fuct spun. It is a substantinl work of good
| f{‘ojl‘l:’“;i:;:t ,ma}" be retained when the new head s opencd, as i.t ey be
CRIZ, times to send part of the supply into the canal from this point.
ment;;cmjfoodmmir Agueduct has ten vents of 10 feet span cach. Al the g,

¥

conve-

clies
der water, The left lower wing rctarn Lias separated from the wing; 7 fect
* wcere unaer walcer.,

. 2inches of water in the canal at thi? point.  The 1’001‘ at'thc “_’1““1“"" sliould ‘{’3
 ted end tho flooring, cte., examined, an.(l all neeessary repairs cxecuted, a.nd it
may bo’noticcd that works of this kimlo r;:q‘uxrc' annually t‘? bie carcfully C‘-f'”*““m’d»
or, at least, in thoso years in which rainfall has been conxiderable, and this eaunot

e done properly unless the water be baled out at the commencemen
- geason.
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tof the dry
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Lock into DBoodemair—¢ feet 111

on lower sill, This loc

k, which is near Cusarapilly.,

nches on upper sill, and only 1 foot 10 inches

Al
i3 very scldom used. The

S Was rusty and not in an eflicient stato,

hould Le required to look g

fter such matters,

e banks are gt 4
rapilly, at a crossing, the right bank

proper level.

At one place, just above Casa-

.
. ———
e S et e ke o
~ -

T s i vy e s
e -

c e L A L~
e a e e e e ¢ -
o A .

\; : 7 & traveller in search

were just about to o inserted in the face walls, and I]was ;::]':vou]d llerin searc}
o 8 .
of information, so that I could only say what Idt)::(t)lomom o houl el
sures, an )

The difficulty cannot be met Ly half mea ures, e wil oot s b, ozt
in drranging for the ereation of a head of wafer w xl‘c.]t o vather Shoke
i nselve hould they have any tendency to silt up e onds of the i
e ! ixing of the upper side wall G feet, of the en T4
, 7 the raising o
sand.  Probably the raixing

. Il
vel will snffice, thoug
y : ; above the latter leve
l few inc] I the loft bank one ? °3S feet, and of the embankmentsto 1 foot a
was only a few ine 18, and the left Iy; 4 '
. oy oq4 . . *
foot, above water. Such g thing should be an lmpossxlnluy with establishments d

ils, or determino
indi these details,
Athout surveys and levels I cunnot exactly mdtc:fto +works will, o7 ill not. be
hell ‘t ining 1 n]s to the river or other subsidiary w
whether raining bank

» ‘ " gt t}lo
,. l T n i h .

ekl

rks belonging to them, and who
L emergent work,

is much out of repair. The pl

ir disposal to carry out forﬂxwitl
The surplus weir Lelor locl:

P

Te-construction ; the heamsg in
down: the piers between the s

front of the shuter gro
luico and centro bays a

ove should e securely bolted

atform bridge requires

A,

lasted for many years, they w

ill do very wel if Lep
In the 32nd mile t},

ere 1s one of Captain Ryve
. All the shutters of the outlet were in Proper line, byt

_have not turned back into their intepded position,
.modification to ensure the

ask Captain Ryves, on Lj

s’ ge

t in repair,

lf-acting inlets and outlets.
one or two of t)0 inlet shutters
These works want somo littlo
'upcrintendin«' Engincer may

» £0 see whethop such improvement as
,may be required cannot }e effected withoyg g;

re very thin, but, a3 they Lave -

.
Y e T

. ttom, with a bed
. -ards wide at bo ) .
above the aqueduct, and an outfall Chanm]}, 10 }Sto or as far below, the junction
‘ : san s ]
_ o aut through the t fresh occurs
s 2 feet amile should bo ¢n > . . "hen the next fr
blfmo (l)f ~ fltft;)wd of the river as may be requisite. ;\]leclb . Toosening tho sand,
" o
vith the o o be assistel in widening the outfa d} the aqueduct. Tho
stream mna R . wards tosvards
.t]m-btl- : tly lower end and working ‘!p;‘.uda o for carrying out these
beginning at the . hould take immediate steps for °
X ‘intendine Encincer shoul
»Supenntcuamgj [y

: e breaches,
re will be no mor
 alterati ind I believe, when they are completed, there
- alterations, ¢ ’

rater The
Yy i the flood-waters.
1 lifficulty whatever in providing for the passage of
and no difli

judicious ; but [ do
. , t very judicious ;. .
. i t of the canal were no t expenso. in
original arrangements at this par 7 serious difliculty, or any great exy ’
ty, Work f this kind can : notc apl)rehcn:i that there will be any serious di Ys
. orks of this kind e '
hardly be expected to be fully efficiont at their firsg introd, !
should have the opportu

. Either both the inlet an

Uﬂdcr-tunncl, 36tk Mile.~TFivo vents of 10 f,
illing in at t]e wings wag indifferent

should bo attended to, About 2}
which on a firgt class line of navigation ig not gg

- Timalaiy Agueduct.-—Th'
raing; but the drainage

ct;

spandrils, The water runs o
Way provided, or, I should

The banks there
bly give Way with g v

» OF perhaps Puddle was
fect of )¢ and 2 fo

are at present o

tetion, and the designer
13 28 eXperience may suggoest.
them, shoylq iy, futurc always

& very suitalle design.  The
quired, the leakazgo
et of water og aqueduct,

it should e,

2ed by the lato heavy
y Went over it, and also
The water at the timo of

aqueduct consisted of
lower side walls and
if there were no water-

1 ections of ¢ outfall and of
the aquedyct should 1 taken, that ;¢ may Lo scen
done to put matters to rights, Also ¢

s of the canal, where
d as to render another
Omposed of loose sandy
Al pressure, Fivo years
tand t)e river abovo it up to

1 ing of the
] sie I understand that the ﬁ)undatl?ns and 1‘.100r:5n{i_)fothere

- making them eflicient. : aqueduct are quite cocure; but, l
| be any doubt on this po'mt on fu;ttlhe;
inquiry and upon examination o ’
plan of the work, a rough-stone apron

S ring.
- should be placed immediately below the masonry flooring

* 7 yards wide.
1 3'ard deep at aquednct.
PR

at outer cdgze.
LR ] "

. r ine of the

let, Old Timalair.—The inlet 1s some little way flr Omni;eolf the river

Inle‘t and outle L shutters do not right themsclves, and the ¢ ;antters act pretly

canal. Theo sclf-actlnt,l, :s read of the canal water. The o-ut].et shu L b;y

-~ is bunded to provent the t? deal of leakage, which, however, is, in this caxiie’be taken to

well ; .but. thero 1z a ]gri:;vin:v its head in the wing wall. Care s}}m-l ei‘rs each

an irrigation cha.rlme ’ ay froom the neighbourhood of these self-acting wq n (tOO

clear mu,(.l and si t] ?'“in-}g were built originally at the outlet ; but tl:lc spzzln.then o
year. . Dlers form{;' n:nr(’lllifrht intermediate picrs should be 1nsert0. , an

“great for cconomy, and lig :

tow-path may be carried across.

~ .

' : f water-level was
. feet. The difference o .
-.—This hasa lift wall of 8 . k1 xcellent picee
Lilore Lock. T htlssl ;nd empticd in 8 mmute?. The l(;lek f“a?:: ?: lencrth,pand
12 foct, mlled'm fzrntunat ly only 15 feet wide though o P sl ang
’ v t-18 unfor v ’
of masonry. ,

1 ]'
: its upper sill was built on too low a leve

!

¢
-

ablishmenls requir r P ma — ve 1 "raphs
3 Establis] 1 stimates—] have in parag

: . "7212,' ed fo completion t’ . e o |
e "8(;. ht l;nwllxa't,cqtablishments are rcqulred for the surveys and Ievels for

- 14 and 19 indicatec S

; The western section
m . scetion of the delta.
. © only-efficicnt remedy was tho " the completion cstimates of tho-“-?t;rir; e o divisions by fhe Toongabud@m,
teight enf uPper side waqg of the aqueduct anq of the left bayk of the ianal toa s na turally and conveniently divide ’ ‘
81t sufficient to make the watep g2 under t}o former
arches to g choked anq

y instead of allowing tho
At that time tho sluices
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2 Surveyors for six the. at 7 RS, RS,
10 Lascars ot G P months, at 75 Rupces 900
e o 360
— 1,260

. Western Sub-Dirision. :
2 Surveyors for 8 months, at 75 Rupees o 450 o
10 Lascars, at 6 Rupees

| 180 e
. [ 3 . 3
Contmgelfcms, including variation of salaries at .
the d.lSCI'CthII of the Superintending Engineer
Coolics, ete. o , 310
. , 2,200
The (%etm].s for the castern part of the delta aro ’
given n paragraph 31 zhove, and the total s, 4,000
I 6,200
O\ild al'so a].low < Draughtsmen for three months ’ .
t;) expedite the preparation of the designs of '
e several works, and g salary of Rupecs 50
will probally suffico . 300
+ Total... 6,500

T find that Ry
ing Engineer durine
provided in 187 1~72?
sion for temporary esta
sum above mentioned
the Surveyors requiré
been fully discussed
surveys and levels,

35,  Anicut and Heud-wor}:
from the rough-stone dam on it
in tlfe river was abundant, gand
Passing over the latter g(’mer
alt(':red very much this year
which was 16 to 13 feet abo;'
that level, and no part of it w
al')ove the quarry hill, ang 4
diately to the right of’tho un
shortly be Prepared, and thi

The undey.

pees 3,100 are available
4 and .. L
the current y at tho disposal of the Supormt(,nd

Colonel Mobeef]r, f‘? that Rupccs.3,4()0 .will require to l).c
blishments for t{ “ undt-zr ﬂ}e impression that the provi:
and, now that | cz{c Investizations was much less than the
d, and that the ‘10 J‘:ows that he has funds suflicient for all
and scttled e to-bg done has in its general outline

» 1o tune will be lost in getting on with the

:.;;Tslt}et :mbwu't appeared, so fur as it could be scen
& gap liad te ll)n igoo(-l order.  The supply of watcr
ally. The 1? do oft In ufe dam to prevent the watcer
The Kroat: 10{, the river above the anicut has
o the crest ofa:i an}{‘o‘- .Shoal, the hig]mst l)art of
as visiblo, T 'G anicut, is now only 2 feet above
lot of sand hasc{,c o8 dcel’. chauncl on the lcft bank
der-sluices, T} Clcn deposited on the apron jmme
s will show 1o ¢ chart of the river for the scason will
sluice shutter : e Clcarly the alterations.
$ arcin bad order, I think thoy may bo mado far

* 4 inches
. Mor . v,
Ieciou\ ¢nient and manageable by giving
ang : .
fe:;:]e iron bcarmgs at the sides and b
engths (height) and about 3} inches

ina . 1
iy of the vent, the overlap corresponding
16 shutters would 1)q

by two levers, ono ¢ng

l:)avin'g the shutters magde of planks in 3
n 1 :
o t?d(; side longer thap the clear oy,
*0 the depth of the angle iron insido1 "

Winch, ang they-
, hey would be deprlessed
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tad in the masonry, and which wouldact on two

hooked into a ring staple inser
2 r the ends: the lever would have

upright movable bars pliced upon cach shutter nea ' : '
a slot through which the uprizht bar would pass, and in the latter 1r0}1 pius wou .
bo placed at about six inch intervals. This arrangement wou}d be.m}nple, and, |
think, as effective as circumstances will allow, for, without a bridge, 1613 not practi-

cable to mako uso of fixed gearing.

A fish ladder was constructed before the freshes of the past scason. 'The up;zsr
part has been washed away, and the lower part has been morc or Jess damaged. ‘
The side walls of the ladder should be either flush with the apron, or,at most, one rf?lot
above it, and tho surface should in the latter case, glope parallel to the apron. The
whole work throughout should be constructed with massive cut stone, very care
fully bodded on concrete.  The fish ladder, as itis, is a source of dangcr.to the amm,lt,
Lflmlvthis Jhould be remedied before the next freshes. It must be noticed that the
hich 1 lly placed on the crest of the anicut should, when
Wiy which is 2t an left in it at the head of the ladder;
ﬂle_ ladder is jfi wolking order, have 8 g]dl uire any such assistance, they will
othegwise, at tKe only time when the fish ¢l
bd"dnable to make use of it. N
. ors running on rollers has been
king them. The v.vre.tchcd
t of place, and it 18 not
the masonry, cost
o thing as a good,

coad line of shutt
appliances for wor
n use i3 altogether ou
h the additions madfz to
ant of such a simpl

M"lrl-slm'cr,', Dezoarah.—3\ &€
Pl‘ovidc(], but there are no propvr.
opology for a winch which I saw 1}
& 8ool plan to Jeave shutters which, wit

' i less for W : ¢ laid
a.]‘"ge sum, to remain almost uscless f tram wheds, and a tram sl;ould b ‘ "n
wineh, The wineh should be mounted 02t 2 b placed 50 88 to keep the caain

cction to this form
for lowering the .
ron €ross bars.

1
inch can tne
r, aud thus

< ave an ¢
:‘f POwer will Lo removed. It shoutd al*? ]}n hould
Shutt . . patscd, S
uth_zs, "y“l ”l') l;‘”‘.r’ \\'!l(‘:‘ fn”.\ ra1sldy

3'11:0 man-holes aro unnecessarily 1re® :‘m.l J.L s;'urt
‘ Ty one sidn . . "- e enduld ‘S:)ﬂc

m‘(‘(‘xsn,y t::]"""f the fram, Jeaving €! !l-‘ug"’ T pro
ﬂlc Shu“ oo The fron
Ty ¢ “)u}(l he
T a']d the 5!

the only obj
ficient brake ;
e held by 1

thrown across to

o co down when
o

Je attached to

er Jhackles be o

I ghutters s 100

¢ line of ul
worked by 8CTER

yutters, like those |

fro e
romend ¢o end of the'sluice, Tue ™

ar or fix chaing, (18,1
{ : crssary.
n Py this will but selJom bonceto™ i,
! . ok
or Hhv]u U!m:] nngle 5ru:)r~‘, HEE [t §

Lo valve oy
1C npe) 1 h,
8ol these valvesean then 12

way vit
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~ " present stepped ghaut, for a length of 150 fect, and the rest of the wharf should

e the average level of the water from June to~

- when the canal hag been enlar

< Head Lock, Scelana_qram.~Masonry in good order. A great deal of lcakage
through the gate valves, although the head of water was small; this should be
rly.

Workshops.—Very little work
deal to be done in preparing sl

“remedied. The gearing acts fai

going on, Lut there wil] in the future be a great
uice fittings and other gearing, which is much
needed. The patterns of the cast-iron uprights or standards for weirs, mck»"‘nd
pinion frames, sluice screw gearing, etc., used in the Godavery, should be obtained
from that district. .

36.  Muin Cunal Wharf~—There has been some discussion® as to the proper
* Pide 6.0, No. 2,362, dated 30t Septem. 51 £or tho wharf wall, with rde?

ber 1870, ' L " ence to the description of boats which

and merchandize, I have waited until I L

nion on this point.+ In the Kistn:f the
r which a wall, having its top consider-

o
, 18 decidedly the most convenient: a good many boats

. - . « . r
which were built for Carrying passengers now convey grain and cotton, and f‘)d
them steps are the more convenicnt arrangement, They are, however, not a goo

pattern of cargo boat, and, if they are to be permanently used for this purpose, thezl'
would be much more cfficient were the sides built up and were hatchways openc
in the roof of the cabins, I do not think it is Decessary to provide for the excep-

description of boat, and all that i requisite is to give

honies and barges. 1

would, thercfore, constiuct the wharf with a wall 4 feet high, in continuation of tho

have its coping at 1 foot aboy

January, all depths above 81 feet being taken as that in strikin
ged
that depth of water. The lower st

the line of the new wall.

g the average as,
y it will not be necessary to admit more than

eps of the present ghaut may be removed up to

37.  Labour.—The subject of the
been discussed with the Superintending
plentiful from J anuary for several mon
irrigation scason, during which, howe
work must be done if the completion o

make fair progress. Ilitherto no oy
obtaining labour from

provision of labour for the delta works has
Engineer. Labour appears to be tolerably

ver, for some years to come g great dcal of
f the canals and their subsidiary works is to

the year and what labour of different kinds is
necessary, and if then labour be sought for in the south-western parts of the old
Guntoor District, in the north of N
Officers should exert themselves to overcome difficulties, whether of this or of other
kinds, and it can hardly pbe expected that sufficient labour will be obtainable on
the spot in a well-cultivgted country for extensive works, or that sucli as may be
available elsewhere will fing itg Way to the Kistna unless the terms on which,

PP SR

are used for the conveyance of pwducl‘l’ ’
ad gone through the Godavery as we

ths; but it is extremely scarce during the

ganized system has been mado uge of for

ellore, and in the north-cast of Kurnool.
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