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. Proceedings of the Madras Government, Public Works Department,

.o , 24th August 1864. :

MWW’M‘
) No. 506. -~ Read the following letter from the Consulting Engineer; Irrigation and Canal -
’ Company ;— ..

Repo:-th on the Sunkaeala Anicat and Head Works, and on the . .
inspected + ([Jere enter 2nd July 1864; No. 40.)

1st £o 8th' Sections of the Main Cansl, &e., &c,
between the 80th May and 3tith June 1364,

o+

- »

" No. 507. - OrpER THEREON, 2}1th August 1864, No. 2,438. B

1. The Governor in Council has perused the foregoing report on the state of the Irrigatio
_and Canal Company’s works with much intere-t. It ise clear and abla document, aand will be
: "communicated to the Company’s Agent, with a request that the suggestions made by Captain

‘Maullins may be adopted. , - : _

" 2 The Agents attention will be specially drawn to the suggestions in paragraphs 4, 5, 7, 9,
10, 13, 15, 26, 27 (revetments to interior slope of canal and on exterior of bank), 35 (Kadrabagh
aqueduct), 51 (Ullar aqueduct), 63, 63, 68, 78, 84,90 (revetments), 91, 100, 101, 104,103 (irriga-
tion sluices, ferries and width of channel), 106,-119, 125, and 148 to 153 ; and to the omission in
many instances to provide rear aprons to calingulahs. Supplemental Estimates should be

.~ gubmitted, if necessary, to supply this omission. . : <

* '8, The Agent will also be requested to cause the investigation proposed in paragroph 90

in connection wiLh' the discharge of irrigation waler into the Caulee, to be made, reportiﬁgdthe
result to Goverument through the Consulting Engineer. -

* 4, The réport shows that the number of crossings to be provided for the accommodation

of the villagers will not be sufficient, and concurring in the views on this subject expressed by

. the Consulting Engineer in pa'ragraphs 148 and 149, the Governor in Council directs the adop-

-« tion of the suggestion that:the Range Officers of- the Department Public Works should, in

¢ommuni
adapting the arra
further provision will be necessary.” . .

5. The Superinténdin;g Engineers of
cdpies of the foreguing report, in view to” the\ir issuing the requisite orders to the Ran

ngemeuts to tlle masonry works in progress; or about to be built, and settling what

the 2ad aﬁfl 3rd Divisions will be furnished with
ge Officers

» LRI . .
3 . N

concerned.. ) o ) : ) :
8. - The report will also be communicated, through the Revenue Department, to the Coilectors

of Karnool, Cuddapah and Nellore.

. " (True E.xtrflci.) ‘
© (Signed) J.H.M.SHAW STEWART, Major, R. E,
‘ : - « Deputy Secretary to Governmént,

- <., . - e

. 6 9 . | 2 :
- “ - . .
. - ‘. . . O
. 12 - “ »
7" To the Consulting Engineer, Irrigation and Canal Company.
’ , . Agentfor do. » = szdo,
,, Superintending Engineer, 2nd ]?ivisio;n; ' o
“ _ Do, . 8rd Division. -
",y Revenue Department. o : .
» ‘ . B :
. . .-

cation with - Divisional Officers of the Cowpany, prepare a scheme of village roads, -
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Read the following letter from Captain J. MULLINS, R. E., Consulting Engineer
for Irrigation and Canal Company, to Colonel C. A, ORR, R. E,, Secretary to Governs
v ment, Department of Public Works, dated Madras, 20d July 1864, No. 40:—,

Sir, .o
L -In their Order as

No. .

1,540, dated 27th May 1864, paragraph 6. ‘ ; )
: ‘ permitted, and also that the provisioneof crogs-

carried out, in order that the inhabitants of the villages near the Canal

ings should be properly
ch their fields without difficulty, I therefore proceeded to Kurnool,

" might be enabled to rea
which I reached on the 2

inspection, which wi
’ N"‘s - ’6 . 1v - ani Proceed . the works, since my predecessor’s last general
# yide lotter No. 83 of the 6th July 1863; and Lrocee ingsof o . .
Gosernmenty No» 2,055, 25th July 1863, 859 ingpection,* and also regarding their present
state and prospects. o

9, The special points referred to in _tli% orders above quoted, will be reported onin.theit
proper place, and I will now begin with the Anicutand head worksat Stnkésala. ’

Shokésala Anicub, ’ 3. Both branches have been completed -
to their full height, no gaps remain, and
that which formerly existed at the north end of the north branch has been closed by altering
{he line of the extreme end of the Anicut, in the direction of a more favourable Xed.ge of
and raising across the deep channela wing-wall of rubble masonry, which is connected with
ock on the river bank, whichrock forms a favourable termination, and wilt effectually
prevent damage by the river turning the end of the work, should the northern embankment

at any time give way. The wing is founded on a mass of rough stone. »

.4, Regarding the Anicut itself and the way in which it has been built, much need not be
gaid here. General Ludlow, in paragraph 4 of his letter, alluded to the way in which the crown
" had been finished, and it has already Been found necessary to repair parts, and it is clear that
1 irregular rubble stone is ill-fitted forsuch & position. All the rubble
. - ) stone work of the Anicut must be pronounced
§ According to the Supplemental Eatimate the average cost inferior, and its. cost has been very high.{

is Rupees 4-3-0 per cubic yard,or deducting the excess of N ' ’
?,oﬂopcnbic yardsin the quontity therein shows, Rupees & This part of the subject will be reported on

per cabic yard: - fully when the Chief Engineer’s report and
the Supplemental Estimate, referred to in the
Order as"per margin,} are received and re-sub-
per cubic yard, not been exceeded, a very
) superior class of work should bave been
§ See the cost of the very superior work noticed -in Parai  ohtained,§ and it cannot, in my opinion, be
“groph 85, vis, Rupees 2. deemed at all a substantial or satisfactory weir
for the supply of the large and importént Canal, at the head of which it stands. Some pa-rts
have already shown signs of weakness. In the north branclf, .at places, the rocky bed on which
the Anicu$ was built, appears to be less hard than.was anticipated, and at one place a gort of
rubble retaining wall 6 feet from the rear of
_the Anicut at foot, and filled in with concrete .
had been commenced recently, with a view to
keep the over-fall clear of the foot of the wall
and cover the damaged rock ; but the fresh had
stopped this work, and I think its continuance
would have been a waste of money ; for in the
first place its section was so slight, that there
was little chance of its standing, and in the

pext place the formation of the rocks admits of

rock,
amassofr

a crown composed of smal

mitted, but even had the original rate, Rupees 3

U Y I

per’ margin, Government desired that the banks in the first section -
. ) 7o . of the Canal, should be ascertained to be ina -
No. 2,668, dated 15th Septembor 1863, reported in Noi  gafp state before the admission of water was . -

9th May, and I have "taken advautage of the opportunity to makea °
complete inspection of the Company’s works, and I have the honor to report the result of my
1 afford Government.information regarding the progress made upon |
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6. Except under the new wing at the north end of the north branch, I observed no con-

siderable leakage. That wing i3 built on-rough stone, and a large mass of similar material is
being thrawn into the deep hollow in the rocks, immediately in rear of it. Itis not unlikely

that, as the bed of the river above the wall silts up, this leakage will be almost, if not entirely,”
vent in the wing near its southern end for the purpose of preventing -

<stopped. Thereisa small ven
stagnation in the water below, there being a village on the north bank of the river, which _might'
otherwise suffer from the absence of fresh water, - - S e e
R - " N ‘e .
o - %: Itis estimated that the extraordinary

Wing-walls of Anicut and their lovel,

F s
the crest of the Anicut, and, according fo present orders, their height is to be 9 feet above crest.;
This margin appears to me to be very much too small for safety, and it would be'so even could it
be considered certain that no higher fresh could oceur, for the waves would wash overTthe walls
and endanger the embankments at their junction with them. It will be advisable to construct
upon the tops of these walls at least an additional wall 2 feet hiéh, and of the same width. The
cost will be very small, and I have asked the Executive Eagineer to make an Estimate for it,

and the additional security afforded by the small increase of masonry will be great, ,
4 : e

c .rfresh of 1851-52 would reach to 8 feet above

. 8. These, as originally constructed, went
’ westwards from the north wing, and crossed

. :
" Referced to in piragraph 6 of General Ludlow’s Report. a drainage channel, which would have required
a culvert ; an opening has been left to enable this drainage to reach the river. 1t is now intended
northwards in a direct line to the high ground about 300 yards distant.

to carry the embankment
In order fo do so, a small strip of land will have to be purchased, but from the present. boundary

of the Company’s land to the opposite side of the cultivated land, is but a few feet, and beyond
that there is waste stony land, so that the cost both of bank and land will be very small indeed
The proprietor asked a rent of Rupees 60 for a year’s occupation, which at one time the Com-
pany’s Officers thought of giving, in order to save time, pending the regular transfer of the
ground but, as only in extreme freshes, will the river rise and flow over the land, and as no
injury to the works would be likely to occur, fjhat idea has been given up, and the land will be

This modified line of bank will be a great improvement upon

applied for in the regular manner,
the line originally selected, it avoids the difficulty of the drainage; it will be far less liable to

injury from freshes, and igs construction will be far less expensive than the completion of the

existing embankment.
. . 9. In paragréph 7 of his letter Generai

the two branches of the Anicut, »

Embankments, north end. ’

‘Emba.nkment between
Jifications have been made. The level of this cross

but since last year considerable mo

bank has been for the most part raised to 15 foet above crest of Anicut, and the greater }3&1-: of

the earth-work of this addition has been thrown up- ?he up-strgam s]o?e was pamally. p:tcl}ed\

with rubble stone last year, but the greater part of it will x.‘equxre re-packu?g_, and, at the junction

of the bank with the north wing of the south _branch, either much additional stone must :;:
or the wing return must be continued some distance further slong the face of the emb;nh-

As there is a rock foundation, perhaps the !atter arrangement would be the better of the

. pleted,

given,

-ment.

two, . ' _
. . '10. These with the exceptio® of the-

icut Under-sluices. .
Aniest TRt coping and roadwa _
At the time of my inspection nine out of the twelve
n of the Anicut. They are fitted

d in guarding against the evils

¢ will suffice to finish those works.
e e op water being 3 or 4 inches above the crow
and considerable skill has been evince

discharge ; but a good

few
X yvents were open, the

with revolving shutters,
attendans upon this me .
e dered really efficient.

before they can be consi
is a great point. They are not, however, at present cap

y havgbeen completed, and a.

thod of regulating the deal remains to be done |
' i They are free from vibration when open, and this .
able of being opened and closed with less

]

Ludlow speaks of the earth-work as being com- "~ -

LI S



- erbaps, would re wi
o perbaps, render a shutter ugelegs, D » Without oceasionin

.o be taken asan approximation to actual cogt, i

L ents, under the management of the Executive

—

* ~ f 4
a ’

-

_ than about 20 men, 10 to each
. operation is not altogether freq from dange;

than is convenient, and while the w0r1:nger. 1

for the pressure of the capstan :laarzﬂin

capstan b h ‘ h
Pstan bar, amrlreven then the difficulty is considerabl
2: c;pstaxf heads are somewhat les: ine'dand -
P of them is good, the mode of constru

" lower plates, and these b s received
) olt i on th i
% which are Square, become displaceea b::?: :}0";‘““"{; o up
’ vstroy the bars, It wil) ¢

. . probably be found the best
A Plan to pla
‘the bars by its means, whe Pace a small crabw;
N : » When tw ; lach sout .

- Mo fear of the men falline over ?nxtnen wﬂ} be able to open and Shvu:ht;f t‘he. sluices, and to whrk
s 0 0 the river, anq being carried thyo eh Slllmces' o there will be
° ugh the sluiceg hy ¢ S
¥ the break-

ing of a bar (as happened wh
. and a snatch block with aw s e 1. the lang bar) ron ‘eyes
V ‘ . eyes fixed in the mag
g the power of the wi °m'.Y
e winch,

. mway be conceded that

_ : vaca olving s :

) - ME’F . Yol ;a;llt;;lz,to Anicut under-sluices s in a faip

riginal hatimate shows shutter, o o D call

- Rairi .g gear . ; . - : - imo en ot
| ™ ( o but looking to the prime cost, * I S

of pole shutters, to the iy

cuting repairs, anq to

lity of Providing

iamater
ction {s
per and,

ved;
ree times that
greater difficulty of exe.
the, perhaps impossibi.
any alternatjye arrangement

L PN —

Burplemental Estimates give; S - :
. toeee o 10’304

Y12 ventsat 5q.
n th? cost of pole shatterg 3‘%212 ©

o first is too little, and
f;’l..lﬁupeeu, would have bee v
iron work completed,

due to a great head, must be likely to ¢

11.  From the Supplementa] Estimate which seeing that th
’ g that the i '

e

cost about Rupees 10-9-0 per cubic yard
but the ra{;g is at least three times ag high as it

has cost on the average Rupees 44 per :ubic yar
Resident. Engineer, Mr. Harley, i costing R“}I,)Zr

® Probably of 5 Parahs though stated to be 15"

iy

d.  That i
es 26 per cnu?{'él;?ng f)One, Taminformed by the -
o Td, but I was unable to ]
13} .
up this rate from the data; The chunam cﬁcfskte
S,

o T . . 2}-Rupe
Auvhas a parah, a very cheap rate, The stone, g la,mIinateL:l ;ismze:t candy® of 19 parahs or thyee
one, com )

the north side of the river, and distant 12 miles, Th :
-quarries is one Rupee for each st ; ¢ carriage togethe
P ch stone, and the average size of 195 stoner -
pose when I was thgre, wag 1 cubic feet. One mason is paid ;“es:
setting two stones, The cost of the stone and jis carriage, therefore aAn
Rupees 15—6'-10, the dressing and setting Rupees 8-13-8, or together ’R:
s+  chunam agfl sundry labour, so that 203 Rupees would apﬁfgar to be th._:,pc‘.ee:f %9’.4'6
above data. This, however, would be much too high for the distance hnjy o lu;ldj
’ y 3 13 mile

even allowing four ¢y
b loads to ¢ .
]

. , T, and three Anpgg
the ordinary rates, would amount to 9 Rupees a cubic v; per load ber mj
) uble yard, Ty mile, or oy,
* L1018 quarryipg, ; uble

hear the surface, would perhaps be under § A i

;,3 I?ny e e petapo " WhiChnnas, a3 laminated
» l'q;.es per cubic yard at the work, woulg se
- alerial could not be obtajped on contract at th

Price, witl the

t Equivalent t0 73 Annas per ton per mile, % th‘e Carn'ag €,

would make
is in my oni: " and I‘think that, if th

£ » 10 my opinion, outside Tate, special gy ;

C of an Executive Epo; ngm'eer, were called for, It jg one of g
-~ dlany of his magerjyg . ive Lingineer to ascertain what the cost of ‘his work sy, the very

not be obtained on contract, at a moderate increase op th i be and

€ price which

- the current yate5 f

: or the labour of i

- 5uCh marens able-bodied men, £ s, & . .

. suek ma.grxals ought to be procureq by other » or carts, &cv show to be fai; and sufficient,

important dytjeq

means,
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The cut Stone work s'ix'ni'!"arly' ‘
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k scarping the bank at a slope of two to one, should be carried out in an efficient manner,

: ' R Main Canal 16. In the first mile the work remaining

T . to be done consists of a moderate amount of

;‘ roci{ clearing from.the bed of the channel, and the levelling of the embankment at parts. Tfhe

berm between the embankment and the Canal is generally too narrow, .and in the abser;lce o-da

! " counterslope to keep the drainage of the bank and berm from running into the Canal,ht g si Ie

| : . il will be into the Canal.

t ‘ slopes of the latter will be guttered, and & good deal of soil wa,l‘)e washed dome in od‘ I::vm

:“. 17. In the second mile the temporary bridge fox: Contalpaud h.a.s been con}n{encgf t b S,

like all the small bridges, for'the immediate convenience of the villagers, consist ol two ¥ -

: ° ? - - g

o olf 12 feet each, the piers being about 4} feet high, witha platform roadway 10 feevt 4 md{."'s be‘twe:n

\'# ) th ;and rails ’ For the first section of 17} miles the superstructures are in a.n advanced .sta e,

b o:ne of them.beinv under preparatién at Kurnool, and the remainder at the sites of the bridges.
* s - -

‘; . In this mile the e;caVation of the Caual is complete, with the exception of a small amount of :

; rock cutting. ‘ .

..

}

K .

‘ | -

b

g g AR

-
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" 12. This work has beea completed with
the exception of the screw gearing for working
10 out of the 18 vents. The large centre vent, however, which was to have had a sort of folding '
shutter, has been closed, and as it will certainly not be wanted for a Jong time to come, there will
be ample opportunity for considering how it is to be regulated. The masonry work of the sluice
. appears to be good. The ordinary or rubble stone work has, according to the SuppleAmental
' ~ Estimate, cost on the average Rupees 4-11-0 per cubic yard ; but as the original estimate showed

400 cubic yards as the quantity, and the Supplemental Estimate gives 2,790 cabic yards, it will
be necessary to wait for the explanations which were applied for by the late Consulting Engi.
peer, before offcring any opinion on the subject of this discrepancy, or speculating on the differ-
) ) . o« -ence between the cost®’ of the rubble stone
Per Cubic Yard, . .
work here and at the under-sluices, Mr. Wilks, .

RS. A. P,
w 10-9 0 . ¢
14 14 o.., the officer deputed to measure the works and

"!.examine the accounts, has completed his
that ere long the Chief

Main Canal Head Sluice.

® Undor Sluices +n  « -
Head Sluice wr em

investfgation, so far as the Anicut and head” works are concerned, so
. Engineer's report may be expected. oo T

13.- :Thesé have been fitted in their places,

, and their workmanship is, so far as I could judge,

excellent ; as however the bearings on either side are cut-stone, it may be doubted whether the

screws will be capable of lifting and lowering them, and probably it will be found necessary to

g "introduce three runners, or small iron wheels, at the back on each side, and perhaps also to insert

an iron tram for the wheels to run upon. The cost of this alteration would not be great. One

~ ghutter was raised and lowered about half an inch or so,"when I was there, but as its iron work

was not completely fixed, and as moreover it would have been very inconvenient had the shutier

been lifted, and had its lowering* proved impracticable, no furthgr experimental working was

- The Head Bluice Shuttérn.

-

attemmpted. N R
T 14. This, last year, consisted of packed

. rubble of no great size, and only about a foot

in éepth. It was almost entirely destroyed, and since then it has been re-placed by a masonry
+ gpron of rubble stone in chunam one yard thick. "I‘he presence of V\Zater and x.nud upon it pre-
. vented my seeing it, and these particalars were obtained from the Resident Engineer. |

Rear Apron of Head Sluice.

S

15. These, last year, consisted of a véry
light rough stone pitcht a steep slope, and

Revetments to Chaanel bauke immediately in rear of the

* Head ‘Sluige. :
: they were of course was§gy] down. In such a

sitaation either & massive revetment or a rubble masonry wall is indispens¥dle for a distance of
at least 40 or 50 yards.” There is any quantity of suitable stone within a few hundred yards, so
that it is advisable that the re-construction, for which preparations have already been made, by

.

"
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» arranged, is sufficient, and if the work be careful

e )
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-
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18. In the 8rd mi '
n the Srd mile the temporary bridge for Dudigéla is nearly finished

Just bel idg i
ust below the bridge a considerab e quantity of hard rock has to be cleareq out.

The banks in this m; .
. mlle re ulre M H
calingulah and culvert, q Talsing in several places, and reveiting at the inlet

19, 44,5 ;
bank a"an"em:ntc:):;lu(:ih mIz:e.s.;In the 4th mile the first of the tanks resulting from th; single
and is abonat 2 yard above; | lls ut a small one, the revetment of the slope hag been commencfd
16 level of the sole of tho Canal, A revetment is in progress also all'

Yoddardr Taok breach, along UP to the first calingulah in the Gth mile.
In this mile is the Yeddartr Tank, which
een completed to the full original section, and
ment ; the base of the embankment, as now

i l leted .
behind the i J completed, the carth-wo

revetment, and the water admitted gradually, s0 as to season lI:: ::xl]lkco::::;dﬁleld

’ fill,

I think, be noTisk i v ys w w
t s be ?nsk: c:f anolhel'laccu]ent.l A few days will suflice to comp'letc the earth .work and
reve m. ent to 5 feet abovesols o anal, he Overseer’s attzntion to the necess; y of pushi
f b’ ( fC A T 2 th f pushing
on this part of the work was parucularly called by the Executive Engineer, and wl:;:: that is doh:le
o ) '

the bank will be safe from dancer fros .
ma : .
fall of rain. 4 : ny waﬁer likely to come into the basin from any ordinary

tho widening is in progress with interior revet

. The Yeddarde temporary bridge is £0 be commenced iu.nn-ediat
calingnlsh.  Another temporary bridge, which has n
1immediately to the esst of the third irrigating sluico

ely at the cast end of the first
ot as yet been commenced, is to be Placed

20. Tth, 8th, and 9tk miles.—A great deal of revetment
., R . ’
sxtng e ba{uk mlthe 9fth mile. The embankmenra‘also have been much strengthened, and, except
at some few places for short lengths, the additional work of thi8 description remaining to be done
o

is inconsiderable. The rear stone apron of Calinaul. .
been complcicd. . p o Cnhnouldh NO. 2, mn the eighth mlle, has not yet

has been done up to the end of the

The Singidram temporary bridge in the Oth mile has not yet been commenced. There is

at present a pavement across the channel, In the Sth and 9¢h miles the sub-soil is by no means

bad,’. bat the bank is not so good as should, under such circumstances, b b the case. The
caoAles’.very .naturally take the light clay or silt surface soil, bl;t tho 'r»a[:ve .dce;& ho oo ; eubic
yard, is quite sufficient to pay for the best soil, and at any rate all (li’a;' , 24 Annis s b
should have been constructed with it. The soil of the cutting below th } l:] erf the. Singdram
temporary bridge, and up to the culvert in this mile, is very baad indeed °Hee ;

The culvert is one of those which failed, and is that referred to as No. 10, in paragraph 18
of the late Consuiting Engineer's report. A rubble asonry revetment is under construction on
the north side of the canal above and below the culvert, and a stone pavement has been lajd
down on eitlfer side of the crown. The double bank terminates a few yards below this work.
The embankments up to this point require but little additional earth-work. i

21. 10th, 11th, 12th and 13tk miles.—Calingulah No. 3, in the 10th mile is 01;1 rock, and

is complete. The masonry work of Calingulah No. 4 in the 11th mile is complete, About

one-third only of the width of the rubble apron in rear has been laid.

Up to this the embankment is nearly complete, and the revetment in progress, and thence,
4

up to Calingulah No. 5, in the same mile, the earth-works are nearly finished, but the revetment
has not been commenced. The masonry work of Calingulah No. 5 is complete, algo the slope
'.‘be”° apron, but the horizontal apron has not Leen‘commenced. ™

wh'-A‘t the upper end of this calingulah is the site solected for a temporary biidge for Nidajid
and..tr:éui)e'c,m] spreads out into a tank tothe east of the above calingulah, both the earth.work

em.mem are making good progress. A sccond temporary bridge for Nidajid is to be
west end of Calinguluh No. 6.

"

-

C g

‘ Canal is in cutting.

Sammary of Ist Section, Hindry Division, 0 to 17 Miles, )

-
J
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The embankments in the 12th and 13th miles are approaching completion, and, at the great
bank in the 13th mile, a good deal of the revetment has been completed ; the revetment is also

in progress immediately east of the Calingulah No. 7, in the same mile.

22. The calingulahs of this part of the Canal have been arranged with their crests on the
level of the surface of the Canal water wheu full (8 feet deep), but as, at any rate for the
current year, it would be unsafe to allow ‘the Canal to fil to this extent, the Executive Engineer
has given orders for the crests of two of the calingulahs to be lowered. ' This will not be
necessary between the 13th mile and the Hindry Aqueduct, because, in addition to several small
sluices, Calingulah No. 9 has a set "of powerful under-sluices, which will discharge the land

drainage without allowing too much water in the Canal,
> . N .

23. ;l4th n;ilg.-;Calingulah No. 8 in this mile is just opposite the village of _Mungalpaud, :
built. A mass of stone opposite this calin-

h

for which a temporary bridge near that work is to be

gulah is being got out. - ’
Between this calingulah and the Mémdia\pauq tank below it, the soil of the embankment

is good, and I do not think a revetment is necessary. Nos. 15 and 16 irrigating sluices in this

mile require some rubble revetment in rear, to protect the foot of rear slope of embankment.

. 24, 15th milé—The earth-work of the Mémdialpaud tank is nearly finished, and the
revetment is 3 feet above Canal bed, and if the backing were well tamped, it.would be-,
very substantial. The crossing for the village of Mdmndialpaud is to be a platform bridge, which

+

has not yet been commenced. )
25, 16tk mile.—A ferry boat has to be provided for the village of Méssamas{d in this mile.

Down to the Calingulah No. 9, the revetment of the slope has been completed for the most part

to 5 feet above Canal. - - . ) '
17th mile.—Calingulah No. 9, 300 yards’in length with its under-sluices, has been

completed. The shutters are also in the vents, but they are not quite complete, and- I .
observed that many of the nuts, &e.; had been stolen, so thaf, in future, yrivets will have to be
substituted or the threads of the screws destroyed.” From this work to the end of the mile, the

-
>

. 96. 18tk mile.—The bridge that was commenced for the Bellary road stands, with its piers,
abutments and wings, completed to the level of the springing. The road is now carried by a
diversion under the first arch of the Hindry Aqueduct, and the arrangement appears fully to
answer the purpose, so that the bridge will not be required. It mayas well, however, stand as it
is, at all ‘events for the present, as it is just possible some use for it may be found, and it would
be a pity to sperid more money ia pulling down what has cost a good deal. The embankments
above the aqueduct are nearly complete, but not quite so. They are heavy and the soil is bad.
Since General Ludlow (paragraph 28) inspected this part, much has been done. First the inner
slopes were revetted with dry stone, but this being thought insecure, & rubble masonry re\"et-
ment is being built outside, and over, the old revetment, and this probably will, and certainly
would, be sufficient, supposing the earth-work in rear to be settled, but- whethgr this is the case
is doubtful, and should it alter materially these expensive stone works will be liable to damage.

27. Patches of rock remain to be removed

First.—Escavation and embankments. at many places along the live. The quantity is

¥

110? la.rge. but the rock is hard, ‘Except below the site of the teniporary bridge in the 3rd mile,

the rocks occupy but a p‘grtion of the width of the Canal, and will not interfere with the supply

of such quantities of water as will be required for some time to come, but there the bed gene- -
rally is obstructed for some distance, and the effect is that of a low dam. THere and there smiaIL

moynds of earth have been left uncleared; a few days would suffice for their removal. .
At the Yedardr tank the entire completion of the e‘a,rth-work of the emffa.nkment w;!l

o-ccupy probably the better part of two months, Elsewhex:e no large amount of‘ additional earth. is

required, but much remains to be done in the way of dressing the slopes, levelling the top, makmg

ot
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Ctmentﬂ to int 1

o in the calingulahs, and will answer very well.
ew places, but generally |

. i k
flooring of this wor
28, No part of the floor thirds of
A : Sty el i but otherwise two-
commenced ; elsewhere the stone facines are ' Hindry Aqueduct. : 18 quite {}i)mst::déorthem or upper one, un;llelr
H 4 T . e arch, H (]
i - le length, and ou . apets or side w

. parts they are 5 feet above that level, It is the width are completed, for the Wh:s'eis ﬁiisl;ed to the full width, The parap
early as possible to the latter height all along, and then to proceed bich the diverted B ellary road runs,
and this is the best arrangement that could whi

i he last
ings. The heavy rais of ¢
. length at the wings. . laces
be made. The revet- f the Canal are completed only for & short le ~gday or two* have leaked in many P
section, and the material is very well adapted to the purpose, In ot s - ‘
the way of carrying out this wo

. b Junes ' - 2 through the arches, and particularly at e
tk, is very defective. All along the line, . * otk .

hs alone excepted, there is very good soil obtainable at a moderate depth, ’
and this should have been used

| 1 i informed me that he
' ‘ i1t. .The Executive Engineer 10 b
irds 1 ich they were built. 4 Lo et
' ~ [ ke e watl;l ﬂZorinrr of the Aqueduct over the Bellary o amanzes
23 a,backing to the revetment 3 .and in the osed recommending that the os e thia appears fo be 8 very sy g
dated earth, a very serious error,. r;galted, at an estimated cost t;if ?:pi:: o ;;hrough ey the 1ea,lka,ge, g:mewmt e
; | | bogr - ess,
ment, heeatsh Of‘:l““{ﬂ‘:‘;‘e great enough to render }tlhel ro]:d almtc:‘i: ;S:m e prave.
. e o i top the leakage,
of water 0 12 eting the Hooring, tostop

good settlements; &o.

' ' ' The jrrigating sluices have all been ¢
A large amount of work ”
hasbeen done. Ataf

at least 3 feet above the Canal bed, and in many
Intended to complete them as

‘with another yard and so on,
ments are generally of good
two respects, how ever,
two or three short lengt
if not on the surfacé,

reapt

bave been packed on unggnsoli
likely to increase gre ! ]

l junctions o
Had the earth

and one

revetment, then well consolidated, and the
stones packed against it, th

4 1d probably .
be done, in compl ! the whole interior of thf duct wou reat
P, 8 i Ereaments b p ’ ﬁf::: P:m at best be b‘;t Ear:?stnt'll‘oc:ii‘;zlziy whether it would be :d';l:ﬁb;:et; :;_c::eofater,
Xira expense would have been but ver smali, and the failure o and at p o l O o

any part of the work would have been out of the question, while for n{any Years no expenditure ’ oost Rupess 122033’1 be easy, howerver, to iy V(;hat ?ne tllf:liaeiult must depend the settlement of .
on repain:s would have been needed. I pointed out to the Executive Engineer the great import- " . &n exp-ense- fter the left parapet is raised, and up
ance of taking these precautions to ensyre ‘stability, and he has given orders ;ccordingly, so that ' - s admitel 8
it maybe hoped that the remainder of the work
manuner, ’ Lo

v . tial one, and it is
the question. The sgonildwashed out.  The work is a handsome :ngtsub;f:l;ake " ;bsolute] ¥ ‘
be gradually to make it water-tight. . half
the mortar to \ . ere not taken | ) but as ordinary
to be regretted that precauftl;nsfe:: of water might have been qlﬁicﬂltt»l eall{ling the percolation
so under the Pressare od to hold two or three feet of water withou ’
an be made ‘
brick masonry can

¢ r - ‘
at ]

that sufficient’care was not taken.

Third.~—Revetment on exterior of bank, .°

A small quantity of this revetment had
) o8 - .Just been done at the upper part of the Canal -
to protect the earth-work from the river eurrent. in high freshes, It hasbeen very badly done,
and ought to be done over again, and moreovep instead of following the irregularities of the
earth-work, which is simply in the .

e H
rough state in which it was thrown over, the latter ought to

be-dressed and put into line before the Stone work is added.

. ‘Fourth.—Bates for Rovotments,

) These are at present far from satis-
i factory. Sufficient care. has not been taken
tes would be, and ¢ good deal of money has in consequence already -
been spent Unnecessarily, For instance, 14 Annas per cubic yard, were being allowed the cona
tractor for the very indifferent. exterior revetment noticed just above, and, even supposing it to
be of any use, it could be done for 4 or 5 Annas, At other places some of the work was being
done for 14 Annas and some for iO'Auna,s, and in all cases this is very much above a fair average,
though of course less'so in the tanks, where the revetment will be of considerable height. The
stone is very abundant, is generally {vithi‘n two or three hundred yards of the embankment, ang
_ isvery easily packed.. The rates appear to° ha\;e -been fixed by a predecessor of the presont
Executive Engineer, thar ”

- R T T e
p

' mile.— the " Aqueduct
al below Hindry Aqueducts | 2. 18'tb ’mle.d B:::::: stone n?asonry
S MainZS(;nS&:otign. 18 to 82 miles. and tl;‘e Kull{u.' l'(:an ) advanced state, and it 19
ts, these are 1n . be
: for dry stone revetmentis, these are I earth in rear, care
.substxtnteieted b;ythe end of June. If, in ﬁ}hng me thl:te e hich at the time
. expected they will b?t“:}:,foughly this part of the Canal, :,he m.iecfl.lrl; e ek of damage, and .
lidate 1 ’ A ticed, will be quite . Canal to
taken to cOnsO v i as specially no h hing on the Ca
of General Ludlow ; t}nsii?:l:a}: - :; not roonr w1th01111t gr;atlj’h e::::::ﬂﬂ? costly, will have
‘ i i H t 0u° . d
the soil is very bad, I think those walls, - erior slopes will be revette
::-form the slopes at a stable ang:: From the Kallar road the mtertlz‘o': :Pof <t remains to be
met the difficulty in t.h ¢ beslt; ll?:: been commenced in some parts, 2:nkmen ts are in a forward
with dry stonc. The w::trions are neatly °°mP]°t9d’ and the e:
s+» hand, The excav .
put1n

to ascertain what the fairra

walls have been

P e

and that Officer admjyg that they are far too high, and he has ordered thei,
reduction. Probably 6 or 7 Annas + r

Would bo 5 fair average rate for the whole section,
* Vide pruagmphs 38 and 39 balos, '

- A — =
U

- oyt £
. . e ile.~This bridge is one o
: state. Le o e T g0, 10tk mz(l)efeet span. It is built of
. -2 . I ) Gooty road bridge. three arches of 3
. “obtained* practical evidence- of the correctness 1
" .+ of this opinion, In the second section of this

t and the
" .. division. .o

The work is very good. The gast parape
Fifth.—Masonry Worke,

i . ings.
Jate rubble, with cut limestone dressxix;gc v aplete ‘ .
sla . the west parapet are alone +'a cubic yard. .
coping of the s cut ;tone work has cost 14 Rupee
T The cut ¢

O

All the Calingulahs, culvelrts, and irri.
.. goting sluices have been com

masonry work is concerned. The rear aprons of some of the calingulahs are

pleted, so far ag the

pts 9 2 ” g urably with those® _
. ' : incomplete, and ¢ : T N slmt superintendence, but they contrast very favoura®ly * .
is doubtful whether the rubble aprons will, where the height of the over-fall is great, be found : These rates are exclusive of petty sup . . a. litle below the {
sufficiently substantial. The self-acting shutters of.those culverts which are on a low level were ¢ Stinkésala. , The double bank ends . ve bridge are
noticed by General Ludlow as not efficient. The one I examined particularly wag pot well i = Main Canal. .bridge. The excavatlo?s ihis mile are for the
arranged, and I think it will prove useless to exclude river water. The shutter when closed X ' tches of rock® The embankmefxts in ' -
hangs perpendicularly, and it is intended to attach g counterpoise to eheck: vibration, S%ch .’ lete With the exception of two pa (fl js generally very goods .«
sluices are not at all difficult works to plan, and it is to be regretted that a more eflicient , comp eart in a forward state, and the soi - :
arrangemequ was not adopted, : : most part I
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« Mr. Smith has given orders for t '

the rey

. lingulah N
distance, alingulah No. 10
not ogee. Between Calingulahs N

10t required, the soil bej 0s. 10 ang 11, ther

nearly completed,

the revetment

C‘ub)c
mntents 1, 01 0 udle y & h
b1 00 cubi ard 31. QOtb' m

Sindet . 'mileigac .
c yards, o TouEh a xilg wting

average of five
yard
Rupee for three cubj

cutting no rey Presume that he think
etment is r ‘ > thinks he can work at g . ndas bk
neer that the addiso eql.nred above the irrigating sluice profit at this rate. Beloy th:

I have
Zorapore -should be built at thep;::;:::l;;r;',‘; Chief Bngi.
o

thi i as i
s selection, and as it is the most economic

noecting road whi -
ich will thus
eer’s concurrence, : run along th

';I}‘lhe Cf»llector approves of
' e bridge and als0 the co
_ou“bt of the Chief Engin
. > i

Probable date of co

p\oint,_ . wpletion of emb:nkments up to 'u;;, A

the cutting in the 20th mile

will be full ;
® Intbe 20th mile, Wiy -completed, the u

-

sl 8 - 1
lould be ﬁﬂ]sheq to ouSt. The cut[ing.

. ! time a . hear] .
. Main Canal, - . ,:33(1'(1 that wil] suffice’ fyof-l:lfew’.dth by that
S : . sent ’
has been finished, and the revetment at 20‘5,7(?1t ; mile, P o the - wants, .
e greater e under-:uhl{ei

under-tunnel the C ew plaste .
The revetment of banal embankment ¢ros ring over crowy ill{ % 190 feet, | he mile
3 the deepest 8e8 a vglle Mproy tis saig

revetment is finished, The }; par.t of the bank ha by Where g 1o ) € this, st bel fo
cutting through a narfow e ank.ls Of full hejyy 8 been ¢ need Tate tap) " clow the

34 stony ridge Temamsz i) but Some strep 1  *0d fr 0 " formeg,

« 22nd mile—~U 0 be completa Sthenipg -~1,100
. ~—Up to th : Pleted, g 13 1100 th
three or four small ridges remain :o(ialxygulah No. 19 emh ted, ang th
-~ € cut : . ankmmt
Complete

throy gh,

The calingulah is op rocky groung
Is, und, ¢

across the wing, which j ’ l‘aining wall’
wc.:uld ;@; carried away, Id 1‘19_“.’.{10, and ¢
elow the ¢a];r: . . iy
. ! o .
lingulah 4 880d some o ), f diagonany

etment jg uch additign . *
ontis ncomplegg, ¢ dditionyg €artheworg ;4
s TR S requi

le.—The chief feature in this
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" . interjor slope is revetted not very strongly,
" that it has had some seasoning.

soil of rock comes to withi

_ the water level, and its

" \hink it will probably be water-tight.
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ile there will be a tank of considerable depth (20 feet at the deeper part). The

In thism
and at too steep a slope. It was done last year, 50

35. 23rd mile.~This mile commences with a wall instead of an embankment, as the sub-
n a few inches of the surface, and earth was not, therefore, procurable
in sufficient quantities. The wall is of rubble stone in chunam, 4 feet thick at the top, or rather
average thickness is about one-third its height. The length is 600 yards.
path is 2 feet above water level, and under it there are openings for surplus water,
The workmanship is very good, and the cost was 2} Rupees a cubic yard. This is a solid wall,
and from an inspection of the section at the unfinished part at the end of the under-sluices, I
The sluices are eight vents of 4 feet.

Originally designed with three arches
of 9 feet each, and piers 5 feet high, in fact
as a culvert to carry banks over it. Then it was proposed to raise the piers to 15 feet, and
go convert it into an aqueduct. Lastly,” upon observations of a flood at the one arch

bridge over the GardidimadGgd road, a little_south of the Canal, three arches of 25 feet were
od, and the wing-walls are in progress. I was informed

given. The arches have been complet
that the eastern pier was founded at 10, l}, 12 and even 14 feet, the soil being found to be
s of the Western pier are 2} feet deep only, the soil being

extremely bad, and that the foundation
gaid to be similar. . The western arch is to be a roadway, and its flooring is 2 fzet higher than
‘that of the other arches, and it would seem that 4} feet, the intended depth of the west pier

foundations, were taken from this elevated, instead of from the lower floor. However, before the
superstructure is built, and further expense i'ncurred, it should be ascertained whether the found- :
ations are as stated, and if so, whether the soil is hard and firm. If not safe, under-pinning or
or some equivalent arrangement must be resorted to. The work is estimated to cost 30,000
d this would be a large sum to pay for an aqueduct unequal to its position. This
estimate, however, I learn, does not include the whole expense, for in the estimate submitted
by the Executive Engiacer, an item Rupees 7,282-8-0, the value of 2,913 cubic yards of masonry
rendered useless by the change in design was incladed, but this was struck oat, probably owing
to some misapprehension, by the Chief Engineer. Ths centre arch is somewhat out of shape,
apparently from an imperfect centring, or from the distonion of the centring fro:n) unequal

puilding on the two sides. .

The towing

_ Eadrabagh Aqueduct..

piling
Rupees, an

this aqueduct will be Qery high, and they are not as yet nearly

The embankments above
dly commenced.

fnished. The revetments are har

Main Canal. 36. 23rd mile.—In the portion of this

" mile to the east of the aqueduct the south bank

d the north bank is about two-thirds done. I_{evetmeqt pot commenced.

37. 24th mile,—Up to the first spur, where the south embankment terminates, the bank
works have made similar progress to those in the latter part of the preceding miles The south
bank is terminated by a wall in lieu of earth-work. " It now averages the level of the bed of the

Canal, and is at this level 7} feet thick exclusive of the buttresses. It has to be raised 9 feet
of to one foot above W _The wall was not absolutely necessary, as soil was

ater surface level. ,
urable for the completion of the em

v
is nearly finished, an

bankment.
mile the north embankment (single) is about half done. The inner
bic yard. Thence for 600 feet in length

* ++ to be shingled, and the rate'his‘ 4 Annas a cu .
slope 12 0 eep ’ 1, in place of an embankment, is being built. In the stream or
Canal wall 6} feet’

a deep gully, a double wal ;
:::l;’:; this w:\,llg wi{l be 37 feet high ; where 30 feet high its dimensions are Lar

at base, 2; at top, out side batter 1in 12. At 95. feet from the ba.ck_ of this wa]l'ls the outer war‘l, :
4 feet at base, 1} at top, There are t0 be three intermediate horizontal connecting walls, each
feet thick.- The rear wall is furnished with weep holes, and the spaces between the walls are p
being filled in with dry rubble and sand.. It will be seen that a leak through the front or Ca:ual'

-

proc
" Trom this up to the

. -
.
-
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wall iuvolv'es a leak through the whole work, The cost of chy
' - " Vide coat of that in the 26th mile,

to have built a solid wa]|
ing sluice in the deep channel
Present 25 feet below ;
embankment at this point,
thirds of the earth-work done. Thence the bank is up to itg fy]) beight, and pitchin
slope with lumps of lime kunk

s for some distance
abave water level, Up to next small valley, bank fall height,
No. 13 Calingulah the earth-work is three-fourihs done,

No, 13 Calingulah,

is to be put in. The Piers to carry the towing

small part of thig ca'ingulah js in the 24thm
450 feet. i ’

Up to the end of the half mile two.
g the inner

but not ful} section. Thence to
and the fevetment near) ¥ half done,

B3p Where a slyjce
at lower end; only a
ial rear apron, length

path have been commenced
ile.  Ttwill require g Substant

38, 25th mile.~Earth-work
yards of the mile somewhat behin

very nearly finished, and the revetment also! The last 200
good all along.

d-hand ; rate for Tevetment 6 and 8 Aqnngg a cubic yard, soj]
<ty

. 89, 26k, mile.~Up to the first ravin mbankment ig behind-hand, buy
.- the revetment ia well advanced. This latter is ona steep slope, is . well Packed, and its cost is4
Annas a cubic yard., The wall across the ravine is to ba 409 feet long, and on the same Section
@8 that in the 24h mile, Cost of the wall about Rupees 2-2-0 per cubic yard. Iy is well built
and is at present 8 feet below level bed of of Canal, The rubble ang sand filling .

mistake, Iconsider, for the chunam costs only Rupees 1.1-0 per Candy of 5 Parahs, ang
cost of constructing a solid wall would therefore be ver

¥ small, especially gg much
would be used and that materia] hasto be brought a long way,

is here a
the extra
less sand

Afew yards further on there is another wall, which is at Preseat 4 feet below fyl]
height,. This, t00, has a thin core of rubble an
to build it solid, Thence acrosg ridge the embankment j
necessary; but the interjor slop

“is estimated to cost 21
N the soil of the first em

Placed in position at 6
cubic yarg,

+000 Rupees less th,
bankment down to ¢
yards the Rupee, th

1 the ~walls,
he ravine, and it §

ough the comparative estimate-

d hill, ang the
3 Up to the end of thig
i generally tog stony to

‘of revetment wasg being

_ 330t rate, and it hag been stopped,
amile length, - _iso where a wojll takes its place, This wall is altogether

base to 18 feet height) are

finished to 3 feet -
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not been commenced.

- . - ; the } Mile, where it
d, is to be continned to s N
U N Il, not yet commenced, ingulah, 450 feet long.
42. 20tkmile. Tlhe :Zatl;rough a low saddle up to No, 14 Cal.mgu aa. t» tho Calingulah
will end. Thence Canal cu ins to be done in that part, There is a.g g ssary. From
p-work ‘em:)msbuilt. A rubble stone rear apron will be nece ’
e

mpleted. No revetment
he mile the earth-work has been nearly comp "

ood deal of eart
ibere under-sluices are ;0
Calingulah up to the end of ¢ . N
: i . From pol
done ile.—Most of the earth-work of the first *.olf t!l:e llgml-eadf(t):ren 000 Rupees had -
43. 80th mile.— low level with very high banks; is being made in
s ken on a very low d the Canal is being m
e was originally ta lope of the spur was chosen, an . bble back-
line higher up the slop Il or masonry revetment with ru
been expended a kment is formed by a8 wa . nt, and moreover,
i bile the embankm . is is a very expensive arrangement, g
cutting, while ing in rear. This i . for a deep cutting
ing and the soil from the o the tng which it i proposed fo ahandon u ﬁiatfgis;art appeared to
tho work 19 O“da' Porthli(::;‘ow“ld shorten tho [ine & milesix ghl: Z:ista:t i‘,noineer says that the
idge, W ing mile, but the Sub- 5 ile is
through the ridge, level of the preceding mile, tting for 2rds of a mi
h above the leve timated cost of the cutting 3 The
be very muc dly checked. The es gether 53,000 Rupees.
: been repeatedly 18,000 Rupees, or altoge ’ lope of
Jevels bave he wall revetment 18, ks: The transverse slop
3.000, and for the we o f the embankment works: 4 s heioht is
Rupees 33,000, is in the position o f the cutting that its heig
.+ o\ mistake made is i far from the edge o ° d have
incipal mista 11 is placed so e . ds in depth woul
b g b g v 1 e s v
:.1ly increased. ° t placed close to the S
materially incre h soil for an embavkment p

P w v \( 0
between , 20 and 25,00

rovided about ero® being done, the whole cost ould have been
work is pow 4 s

rate the wor

Rupees. ‘
81st mile.—Commences

the lin

- . ine mi th ve
hich wall, where a more economical cu;tmf?;elglgell :m.
ith a hig ’ end o
a b:tltef li“e'b Begond the wall up fo tt}l‘:asl (::):rbeen commenced, but
been made close by :nd 0]: is very nearly finished. The ;?vetm(elnwmre 5 or 6 Anoas would have
’ -wor -2.-0 per cubic yard, 1 Rupee
tank, the earth-w t at Rupees 1-2 per ; en executed at
?aud been given out on co.ntrac lentiful, that pitching mlg'ht h.avebb: been done on the inner
i bas sufficient, and stone l; v ptind of this mile a little shingling ba
been At the lower
bic yards. .
Per Geu

s]ope. .

1 i i .Ie.
oning of this mi
s sooiion slaice has been constructed ab the begt
ile.—An irrigsti

d it will
been commenced, an
leted throughout. No revetment has
1y comp
k very nearly
Earth-wor

al
be bettrer .

3 e
necessary, had been laid. lTh.e emb;m‘::::::,t ;:n
ile 1s muc
1ly not good though the latter part of the m
il i rally n ,
i The soil is gene
very high. .
that found hlg}.xer up. .
Cut stone work hag been do

. he contractor, 2
is did not pay ! is division.
that th:;ed;econd section of th'ls divisi
}letes

Rapees 7-8-0 per cubic yard, but

. is mile com-
e here at be a fairer rate. This mile ¢

and that 10 Rupees would _
n alternative
45. Levels vf'erelt;kiennt?: Qgth mile, and
) in 29tb mile. . m the Calingulah 1o 1d have
ae below Calingolah :l?:eﬁn?iddle of the 32nd mﬂe’bael:?e:vi(:\uthe first
ted abou hought, however, .
iles. Itwasth "traighter cut for execution
1to the extent of nearly t'W(c)u!; and to leave the strmal;l:;t duly estimateds
: the supposed cheap.e : c‘}:owevel' of the line.Chosenhwe: been at all adequate,
;I'he real difficulties o for the shorter line to "f;ave been expended by
mate, one lac °f-Rupce:t;d for less money than W1
exe

ould bave been

Alternative i
4 one adop
line would have struck the
this line
ghortened the sz“t
jnstance to carty ©
at some future time. .
1 i
end supposing the eft )
it is nowW clear that 1t

it is considered



the t- ' .

fuller considerat; w

eratio i 3

: ‘ 1 Was not given in the Bist :

alternative routes. ISt 1nstance to the difficult;
te i

Summgry of the 2nq Bection, Hindry Divigion,
2 o

Tegretted therefors thag
es and advantages of the

undoubtedly is 5 very difficult ope

slip of comparatively leye] ground near the Toombudd
oombu Ia,

throwout on this sig
. . @ a great nup} W 5D
while the soil is either r of low spurs iy
. scanty or p Purs divided by ravipes of i
considerable depth
pto,

By the atran ot well suited f

and the mﬁs::xe:lrte adopteg. the Canal jg carried rouz?c; :}:bankmem, in
. crossed either b, » ¢ 8purs anq

of this part of the line hag necesy very heavy embankmentg or by tmh::

straighter, Sarily been gregt )k

and to carr atnhd safer plan woulq have beep tg c:t.tand ! th].nk 1t isp

¥ the spail by tramg to form the embankme:ta considerable g
S BCross the rav;

of cutting woulq have b
. Deen madg ¢
cuttings fo the wantg of the emban;mde:td ey -~
the data for a comparison do not exist bl.lt when th
» ev

is looked to, there a
PDear to be wej
more economical, melghty reasons for co

tended to relain water.
re s but little cutfing,

robable that 5 cheaper,
epth through the spurs
nes.  Every cubje yard

ery heaVy cost of the

nsidering that cutti
[~

lst.—Excavation 80d Embankmept,

June 1864,

maxj
Tb:?::-: SZPPIY of 4,00,000 cubic yards.
making good Progress, and the work is

St two yardg above the level of the

Can in ti irrigati
al bed in time for the Irmigation of next season 3 but it will ta) tl
{e the

Year to finish them entirely, The rates are in many parts of hi

urse a t re 1re st t
r rate Ork,

6 Annss a cubije ard is likel w o
y to suffice for the work remaini T, e at
y aining to be done he E, " © of
. Xec

Recessary.
J first 8upposed to * pe

The ITindry A :
queduct
be complotetor .muchc will Probably not

though . . -~
gh there wouldbenodﬁcultyxn finishing it in eight or nipe " Within two years,
, monthg

y 1f Necessary, A

this month, A ;
second bridge for Zorapore, in the 20th mile, remaing tobe b _IPe“ed or trafic
. ’ e built.

utive Engi_ ’
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The walls in place of embankments are many of them still much below the level of
the bed of the channel, and the quantity of work to be done is very large. They will withina
year be completed to 5 or 6 feet above bed, but a much longer time will be’ necessary to finish

them. .
The Executive Engineer thinks that it will take fully two years to complete the work

48. 33rd mile.—The banks have just been
raised !th above the 14 feet above bed before

allowed. This additional height was not necessary, and it would appear that the Chief Engineer
did not intend it to be done. At the beginning of this mile the bank takes a curve to double a
stony spur, end a small tank willbe formed. Revetment at Rupees 1-2-0 per cubic yard has
been commenced, the material being obtainable at 250 to-800 yards distance, and the work
being by no means good, it will be improved, but the contractor will probably insist upon con-
tinuing the work at this rate, Up to the culvert near Sultunpore the earth-work is finished,
except dressing the slopes, and the revetment is well advanced. The culvert 13 feet span and 12}
head way is intended to provide s passage for the villagers, All except south wings and em-
bankments to connect them with high ground finished. No flooring has been provided for ; but

one is necessary, and will be given. The masonry of the arch-work is not sufficientlywell fitted to
rown with concrete. Thence to Calingulah No.

Main Canal, 3rd Sectcion, 83 to 44 Miles,

prevent leakage. It is proposed fo cover the ¢

16 (15) the earth-work nearly complete..
Calingulah complete, except a gap where no irrigation sluice is to be put in. The

rear apron not commenced ; a very substantial one will be required as the drop is 7 to 8 feet ; no

allowance for this apron inthe Estimate. Earth-work nearly completed up to end of mile.

Revetment of this part not commenced. ' _
49, Nearlyallthe way along thelast two miles the embankment has been placed too far

north on ground far too low. The result is embankments 14 to 25 feet high, where 12 feet to
15 feet might have been arranged. At the close of the 83rd and beginning of 84th mile there is
ground with a moderate transverse slope, and yet the bank is placed on ground 7 or 8 feet below

the bed of the Canal. The intention was to obtain the full section of water-way without cutting,
' and also a certain breadth* of water, baving a

ini f 60 feet.
A Minimum of 60 tee minimum depth of 8 feet,but the plan is open to

biection as regards both economy and safety. The revetments alone are a very heavy item in such
ecti . ..

. f}ank and the excavation for the banks answers but one purpose, whereas in cutting it dces
a H .

dou})é;dugyiﬂ.mile.—ImmEdiately in rear of the embankment in the first 1 of this mile, there are
very de;p pits, some of them as much as 5 yards deep, and had the alternative arrangement

forred to in the preceding paragraph been adopted not one yard need have been taken from the
:)ztesli'de of the bank. The work is costing 3 Anoas 2% Pice per cubic yard, which is cheap for the

lead and height, Up to Calingulah No. 17 (16) earth-work nearly finished. The masonry work
ead a ghts No rear apron allowed, but one is certainly necessary, there being an

derately hard soil. Here the Canal enters a short cutting,
and diverges from the line partially worked out
originally, in order to avoid submerging® the

of calingulah complete.
over-fall of several feet on to very mo

Vide Order of Govt, No, 893, dated 26k May 1864.
large exte.nt of land below Ullér. There is an awkward bend at the lower end of the cutting,
> " R

‘hich will have to be altered. - .
e . ‘;;zh mile.—This is nearly 3 miles in length, as the new line is just 2 miles longer than the
te of the Ullar Aqueduct a commencement has been made nearly all along.

and except there the banks will require

oid. Up to the si ;
At only a few places does bad \black cotton) soil oceur,

ation for this work hasbeen done, and one pier has been
founded, the expenditure being about 1,100 Rs.
The plan provides four arches of 25 feet, the

shingling only. . :
51. A large portion of the excav.

Tlldr Aqueduct,
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been formed ;,8'900' as the rates are low.
» and the site of t’hq. oreach in 1ho rocky
e work 8Queduct j 2y
€ the b;’;cti:le u;:l-stream (nullab)s;i::tl::r:
» 8NA conseqy
W square yards of rocky :r:::c{ o:xh:h iy
e two

to be connected wi
th the hio
s.pread of lhg canal woylg b::::hgr
: mrdes of the nullah itself. )

tound on either side o
out only frop, the fe

© & preferable 4

rrang
» and double that inbzn
level woulg be very i

dvisa urplus chan
ble to prevent yh, Cana! wa':el from
y ot enter

this effectually ; ;
: ually; it would
Chief Engineer on the sub?:c‘;;e poen ¢

52.

ent,
ality.

Thisg
One

»
the tank ran

ing this, and
qually necessary

and the bridge will be ver

through a corner of the viljl7
a bank at a cost of 3 few
with the aqueduct,

age, it will be 5
; Rupees wiy do
have addressed the

thickness is great, and lookine
embankment averages 14 feet?n height,. -
ght.

54. 37th mile.— 4
. -—Commences w; .
. w i
imfged’ except a little clearing and . th a cutting averagiy
acxing to top of revetment. ) evellmg,
to 5 Annag Per square yard,

55. 38tk mile.—Up
completed up to water leye], °
feet ; length about 420 ar.d
3,150 Rupees, beside i
obtainable,
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57. 40th mile—Commences with a continuation of the wall, which altogether is 1,100 feet
long. Reyond this a narrow deep valley is crossed by a high bank, then, over alow rocky ridge
there will be a wall, and thence to within a few yards of the village of Malayala thereis a high
embankment. All these works are behind-hand, though a large extent of work has been done, but
the error of avoiding cutting and placing wall and embankment far below the level of the bed of
as been repeated. A little revetment commenced, rate for bottom yard 6 Annas, which
think, The village will be passed on the west side by a cutting through the
twelve feet will be the greatest depth, but the cut is a very-
short one. From the end of cutting, for a fow yards to the end of the gravelly soil, the embank-
ment will Jequire a core of clay with a base of ejght, and a height of .three yards, to prevent.
leakage into the village. Below this there is an émbankment seventeen to twenty feet bigh, of
which three-fourths of the earth-work have been done, and the revetment has made great progress.
It is most excellent work, but it is, on the average, four feet thick, and fourteen yards measured
on the slope; rate 2 Annas for bottom yard, 6 Annas for the next yard, and 1 Rupee and
3 Annas for the top yard, which gives an average of eleven and three-quarter Aunas, and a
cost per yard run of ten and a quarter Rupees, It seems hard to condemn such excellent and
beautiful work, 'which is extremely cheap indeed, compared with work else‘where, but as

s will in any cise be a heavy burden to the undertaking, and as an excellent revetment
it is necessary to point out the mistake.

canal h
is much too high, I
ridge on which the houses are built ;

revetment
of half the thickness could be dune for balf the price,

A scouring sluice of very elaborate design, and with its sill twenty feet below water surface level,
has been _coxpmenc.ed near the ead of this mile, stone and work good, but [ anticipate no advantage
from such a work, and it will always be a causé of weakness. Th® sooner the tanks below the
first twenty miles silt up to level of bed of canal the better, The sluice may be the indirect
cause of a breach, but its effect on the silt generally will be nothing, and the area of ‘its action

w:ll probably not exceed two or three hundred square yards.

evetment is the same as that noticed in the last mile,
Soil generally bad, and the embankments are
The heavy part of

58. Alst mile.—Therate and styleof r

is obtainable from the embankment pits.

the stone
rage than those at the end of the 40ih Mile.

considerably higher on the ave
the earih-work has been completed.

59, +42nd mile.—At the end of the precedirg mile, and for some little distance in this mile,

diverted in order to make use of the bundof the Madigtitla ruined
d on a similar level to’

*s intended to buill a sluice on the same plan an

part of paragraph 56 above. The arrangement was, I believe,

dit is referred to in the last sentence of the 48th paragraph of his
Report as per margin,® but the capacity of the
sluices designed is small, and the risk appears

* tome to more than counterbalance the possible

breach in the old bund. The earth-work has

the general line has been
tank. At the deep part it
that referred to in the latter
approved by General Ludlow, an

' ® Xo. 33, 6th July 1868.
Proceedings of Governmeut, No. 2,055, 25th July 18{33.

advantages. The site is a few yards below the
been nearly completed. The revetment isjust commence

ghiule is abundant close to the embankment.

No. 20 (19) 4~'?;0 foet long; which is complete, including a

The mile ends with Caliggulah

on of carefully packed dry rubble.

rear apr
s very well done. .

I think, doubtful, but it . _
’ 60. In the paragraph of General Ludlow’s

mbaskmouts in the 41sta0d 4208 Report just alluded to, this observation is
made :—* The course of the canal near the
I did not notice this rematk untl1 looked

is,

Remarks on the line of e
wiles,

. .~ Y 3 £t

village of Malay ala appeirs very objectionable. tice t!

¢ the seouring’ sluice, but I entirely agree wilh him,

and what was the alterna

ankmert is carried down cn to groun

for his opinion abou

lain what has been doue,
the emb

d it is carried neatly

exp
" the cutting at Malayéla, d 5 to 7 feet below the

Jevel of the canal bed, an

d, and it should be very cheap, as slate

Whether this latter will be found sufficiently strong.

and it may be well to
sive arrangement. Immediately on leaving -

Jdue east to a short distance west of Madigitla. At
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ey

-

.+ bably have takeq 10

. ) _ »
the lower ené,v at the cal

N gulah above Noticed, it crosses the next ridge by & mederate cutting :
e -

tween these two points distant slong the Present bank Iipe
ridges spread oyt east and west at 5 gentle slope, wh
extending nearly up to the village of Nundikotkoor
the nature of the soil,
the great extent of revetment requireq i 3 i
breadth of lang submerged wil %e sm’a;lv?ry e middly g 224 N
out for about 1} mileg, By Carrying the |;
the banks might have been :
the sectional area 1

‘ » Tather morg than 2 miles, the
ile between them there is

bank on the higher legel 1d
. J Square yardg, In the low partin the midq) ° el wou
Increased considerably, goq perhaps the savin«rp b t;er: vtlgxsl :‘nould howeter, have been
feet. On the whole, therefore, the double.bapk 8 ald not ha

to 20 per cent

ground would pre.
€ ' * More earth, gnd there wo P
culvert of considerable dimensions, :

he hecessity for g
. On the other han

much curtailed, The
the revetment might ha
valuable land woy]
been far safer,

iw(:h;ocal'mgul?b might have been disi)ensed with, or jts dimensjong
Quring glujceg would not haye been ,
o bl needed for

roul #ny purpose, and
bt only lesy ip, height, byt of & Much lighter descripliorf). Much
¢ been saved from Submergence, ang this part of the Canal woglq have
The extra length of line ywo
The advantages, ag regards
nominal, and the extra cost, ifany, of o re
is much to be regretted, tha

: b the origing] arran
" any thing more thap make the pregent embank

» are here almost
ave been’so small, that, I think, it

The earth-work of

of mile decompoged slate, and at the lowey P
at the Nagatore tan

probable, and this i

» slopes sufficient i 80il at upper part
clay. The mile a ]

nd the division enq
as to render a breach into the Canal
s &C., Temain unclosed, .

2. With the ¢
Summary of the 3rd Section, xce

Hindry Division, or 3rd Section
ain Canal, 83 to 43 miles, .

Ption of (he embank.
lat.—Embankments and Excavation. ’

ments in the 35¢h mile, on the new line near
Ullér, nearly all the earth-works are in an
advanced state, and the (jp

completion will not be long, €re is nothing

Near Ullfr also ¢
within six months, .

to prevent the;; being finisheq

20d.—Revetments to interior slopes;

remains to be done in the 33rd

» 3+4th, and 351} (3 miles) miles
43rd miles,

L J
The revetments executed are in all Tespects very satisfactory, except in the matter of cost,
egards this, too, iy ;g only right tq repeat that all the work Tecently commenced, or con.

P for the quantity ang style of the work, The error, where there has been
any, is in the Provision

tracted for, is chea

Canal, ¢}, k of an unnecessarily substantial protection. In other scetions of the
» e work done hag often b i iz |
Food g e 1 een paid for at far too high arate, here the contractors have done

Y> and [ haye dwelt
€N 80 progt)
hould ,

when estimateg have be

somewhat part
Practical, ¢conomy 4

Y exceeded i 3] directions
¢ exercised.

icularly upon the point, because,
» it is absolutely necessary that all

It is too late now to do )

e required for their.
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so within
the est

The calingulahs, the rear aprons excepte;.
are generally either completed or h.];e]dy {tor i:_
1ae (&)
h Itis necessary that the rear aprons, where not already prov
a few months. i

3rd —Masonry works,

. i t at an early date.
be included in supplemental estimates, and carried ou
. clu
imates, should be in

eat were
ks would bie a great misfortune, and the loss would be very gr '
The failure of these wor

the supply to be stopped pending restorations.

-
»

] i ‘ p h f r ard
w 1 Of e“lbankm i d‘ d d 1 4 ]. - w

icable.
their construction as far as may be practicab

ilt at an
o e e sON. i .. . were not built a
next irrigatiog sea luices are much behind-hand, and it is a pity that they
Y ierieati uice
The irrigation s

either

Weak Point&

In the cas

i t. - I ho : ts, where this
iced in a former part of this report. - £ the backing of the revetments, w
already noticed in a ill be taken to select soil for the g
e, and that care wi

the futur

se.
n be done without much extra expen:
ca

Probable dat

the 43rd mile inclusive

' - the
63. I have not seen one rammerx onher
* works, from one end of the division tohano;eex;
’ . i as has .
ing i f much importance,
issi tamping is one o \ .
e ;ithis point will receive due attentio

Tamping.

o of the revetments the om

-

6% The works of the first and. lt]l:;rc:
lo of the worki up 0 goctions may very well be compl.eted thﬁniSh

T year, and two years will be required to

N H

| ble to carry at .
but by the 1st May 1863, the Canal throughout ought to be able |
. .
the second section, bu M

least 5 feet of water.

65. 44th.mile.—The bank along and -

tank, should
. to 60 : low the Nagatore t:

re Division Main Capal, or 4th Soction, 44 0 60 £ e gdiately be S

Nagato

Miles

present .sf
been very

~ The doub

h) is complete, ; :
o fe?'ai:;y )above and below bridge are incomp
immed1

Two

8 feet span

der-tunnel of :

i&tnisu :n too low a level for a crossing. .

Just below this the embankments are ver'y
us

perly consolidated. .

67.
ment

have been completed in th

The maso

workmanship not a.s good as
gluice of five vents in the cen e
under-tunnel of one_y'flrfi SPa;x "
to this point is very incompiets,

completed,
Revetment not ; he beginning of this mile, a culvert of 3 feet span bas been

- ile.—At the beg

€6. 45th mile.

oy s in its
be completed at once, as it is I;)Ot' Eafenltﬂh‘asr
¢ mbankme
. irriéatioﬂ sluice has been left here. Thencte uhe :) o of the
ate. A gap for an cluding the extra 1th allowed for settlemen ;. pthe most, part.
nearly completed, d s:il not very good, a'decomposed slate for
ommenced,

: is point. .
le banked Canal commences JflSt abovg this P;‘l;’e masonry work of the bridge of three

Nagatore Bridge,

-

. . completed. . -
irrigation sluices Lave beenhas been finished.

A ( ro-
ft, and it will be some time before they become p
’ ’ .

hond, s ight embank-
he most part behind-hand, and the right emba

sneris fort irrigation sluices
45th and 47th miles.~Cutting is fo Two irrig

. Tes.
he soil improves in these mil

aris Ilaldl, commence 3 is i e 4;1;“ mile-.
113 p ] \ i -v- ion s 1n ‘h

4
i - is 6 feet. Stone good
e 46th mile. though the ovér-fall is

. ron g

there is no rear &p

ivisi There is an under,
. . in the IHindry Division. s on macer
he .sml‘l?:gz;);}]:s mAbout 600 yards below the calingulah,
tre of this call .

The excavation up,
o not commenced. .
ide walls finished, arch onder-tunnel is much out of line,

k is finished :
nry wor on t

ts s

The left bank below the

o
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_partof the kei‘bing, which

'® under-tunnel Just
il be formed ; the
T any considerable

A small tank v
but I doun whethe

L e
this point the double bml;:sor? feet have been completed ; no
: “Comuence, For the firs

; . : t half

st ¢ .
b mile excavationon;memed 3 for the next half mile
8 for a culvory of 8 feet span have

the drainage

build semi-cireylay rubble ma,greaH‘Of the embankments by 27 to the lauds by the

.e?’th-WOrks &ré more than h,)¢ donry wall roung the entrance, S 1t will be expedient 1o

' 69. 504 mz’le-—Up {0 the 3
vations ready for culvert s .
ton)., Then f .

ence, up to the I8 part iy very bad (b! oo
orks are More thap half'(ﬁ:icsll\)g;t:
*

alley ang up to

en doue, rate g
X . .
tone, s A smalj Piece of slata

70. 51 mile,— :
_called sluics —The sng

Das,

le bank ; .
\ Consisting of pue all ¥ eontinued, ang ; £ bt
$ 10 feet 4 JUst below the dra;
PATt at bottom, ba "#inage nullah 4 go-

between thege walls §
318 to be filled ip w:
ey * 31 In with ey i
y have been built ig ¢o enable the tank tort:;i:)nd o dor
: a.rc? ia the earth-work, and ey fonhed
e ' Netlon of earyy and m;
: greatdeal more earth iy requirad, b
soil Supersedes the black cotton et e

7. 52pq Mile,—A small Jeyy-

- 1are nundep .
foer and . construe:
, arearapron is reqy;

. uired
width, 1

ion. i o of 5 vents ang
3 up to the epd of,' 3 COm.pIetv + The over-fall will pe about :
. ¢ mile the caiting s nealy finished 1o pu1¢

; ) 0 lla

72, 53rdmile——(7 ine d:
—Cutt inisheq ©
Banks s ot Ing diminigh

the deeper cutting, The

' rtof G feey §pan
» @ Single ba'nk PArt of which is on

vet ]
t{venl:~ 13 just commenced ; soi]

double bapk, ter.ninate ;

; . “F.ninate just below tha vi o i
will o2 e desnn 1¢ village of Pugeydial; angq there a eyly,
the b_und of an old tank has be
bad; embankmeyt will avera

Nev
been cun, '1;1‘ ent of the gapme dimensiong
. . mence i :
Up to the sluic "3 aVerage height of bank in thig mil. o o8 now 14 foey bigh; tho
e and 3¢ $ mile 20 feet ; 3rds of earth-work g
) - » done

~

. Revetmen not commenced,

. bankment i behing.
tein the latter ha's of the mile ;

o - oy

e

-~

earth-work nearly finished. Revetment not commerced ; only the first few yards of the 56th mi!e
will require revstting, The earth-woik of this mile in an advanced state ; calingulah No. 3 is -
200 yardsia length, and on the same plan 23 Nus.. land 2. The body will be: -about 7 feet in
height above ground, and a substantial rear apron will be requiretll,’ it is now a little sho'rt.of-the
full height and the superstructure remains to be built ; under-sluices not commenced ; an irriga- )
tion sluice is to be built at the end of this mile. In the 59th mile the earth-work has been about

$rds done in the rough. - .
75. 58tk mz'l;;. In the first half of tiis mile the earth-work is all but finished. A small
piece of revetment has been commenced with brown slate quarried close by ; but it has turned

out indifferently, and it has broken up on exposire; so that a better material will be sought for
for the rest of this work., There are a few gaps in the embankment ; but most of the earth-work
to end of mile is well advanced. A sluice or wall-vent has been ordered near the lower end of

the mile ; it is not yet commenced.

%6. 59th mile.~For the first 32 chains the embankment is almost finished ; at 3fth clfain
the double embankments re-commence, and a culvert of 8 feet spanjis to be built ; the exca.vatlons
for which are ready but the construction not commenced, Below the culvert up to calingulah
No. 4 the excavation and banks have not been commenced. Below the calingulah the earth-
work is about }th done. The calingulah excavations have been made ; the masonry work has not

been commenced. | A . -

%7. GOth mile.—~TUp to the site of the Jupad Bridgs about %th of the earth-work done.
Materials for the bridge under preparation. Construction not commenced. A short distance-
below bridge site a 6 feet culvert is to be built. It is not yet commenced. Earth-work at ﬂlis
part only just commenced, and for some distance groundhas not been broken.

78. The earth-works present no difficulties ; and the time of their completion is dependent ;
' -upon the labor obtainable, They are in very

Summary of Iﬂle Vagatore Division, being the 4th Section of many miles in 2 backward state; and much work

in Canal, . i f
htMmel;"ations and embankments, remains to be done before any water can be
passed down the canal. Tt is of importance

that the ve}y heavy embankmentg in the 50th to 59th mile should be completed as soon as pos-
siblé. The tanks are all open at present; as gaps filled in after the banks have been c.o'mpleted
and settled are less stable than would be the case were the earth-work completed continuously;
care will have to be taken to prevent accidents. Out of the 17 milesin this Division about one-
half the canal is double banked. The canal has bzen ivell laid out in the double barzked parts,
ITad a Jine for the single banked portion been laid out somewhat higher up the sloping ground
about half the water spread would have been got rid of, and the leagth of the bank from 523
to 50} would not have been increased by more tfwan about 5 of the present length. There would
have been. one rather deep cutting but great saving in embankments and revetment, A

o ) ‘ ' The amount of work done, compared with

2ud Revetments to interior slopes, ) |
that to be done, is sb small that these must be

considered as only just commenced, They will require to be Pus?.ed on very Yigorously if it
be desired that any thing like a fair supply should be sent down the canal ‘next’ year. In the
tanks on average about two yards in height have to be buill': to reach lcvql of canal bed, e}nd
two yards above ihat to admit of one and half yards of water b-elng pu.ssed.down; and tlfere bel.ng
" some eioht miles of tank or single embankment the work up to that height alone “f‘n require
over 50?000 cubic yards of stune; while, a8 the level of the water in the tanks is lnalfle to be
jncreased by land drainage,’ it would require an addition. of 10 or 12,000 C.U:b’c. yards
to make these banks quite safe. - The rates of the portions of work donz are not very high and
care should be taken that they be not allowed to become excessive; and also that where the wa,.ter
spread is not large aed regular stone is not to be had close athand the less perfect protection

of shingling be given on a somewhat flatter slope.
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Tlmp;ng “'ib"mrk‘

qually necessary ; is divis; carth-work immed stely in req v
3 ary in this division, arth-work im edi 1y in rear of revetmentsis
e Y nisi

i Non
should be put up without first ramming l:ch:::} beex :seg at present,
. acking of ¢!

Eme-k
me:-kunkur, gravel, or red goil
co e e o
tton, or otherwiso inferiop and easily go) bl
- u e.

3rd Masnry worls,

excepted ;and the other opposite Jupad, the cop

\ 4 llccd ¢ . .
- . H 4 . A! } [ v b 'Y

The number of culv 1 :
ertswill boten i and takingz the sizes of those complcted into consider.

ation not mare than Jth of thauader desing..
fr 1k I'a is Poase der desinagn his been completad, The rate Rupces 2.8-0,
“Ftae walgisreasonible, and the work is sufficient! i ' s
. _ . : sulliciently good.  None of the culverts in this part
of the canal wi'l make ¢ i P
he canal milmake cronsings which van be ccmsidered as providing for the wauts of the
viiagers  The tuanclaare d c o7 : '
L '“‘ Threr 0f 3 fen? ?t wk and w., 8 luw level, and some, as No. 2 for instance ; will always
‘c et Tass ; 3 lear .:,u': ard not intsndel to bo used. Inibo ILindry Division,” where
tholover enlofthe flooring is generally on g lovel with the ground, the case was different.  Of
the tea Ierisation aluiers provided for, five Lave been complcted and the o.hers have been com-
m-need, The numbzr allowed appears to bs less than is desirable.
Lere arnta be three wall aluicesin Tank banks, these are all behind-hand, and T think ft

weoall be as well tadupenve with them, o o
Cepth ol warersad fll.  + The full depth «f water in this dl\mOfl‘
will Le 9 fuet, and the fall of the bed of cana

will average 4 inches per mile. —
78, Olst mile.~The earth-works in t i3

mile are bcl:ind-bmd_; the ground in many

An 8 feet culvertis under construction, aud will bo'ﬁniahed
and should only be considered a

Brwazany Diviaica, 1t Setisn 61 ta 720d mile.

jlaces bae not been brolen,
this month (June). Tt will make a very indifirent cros.ing,

subsidiary oue. Soil Lad. |
= C2edmile.—Two 8 feet culierts have been inished, anlan irrigation tluice just below,

’.. . N
No 3 calvert has boen completed also. Earth-work neaily completed, where 1here is a litile cut-

ting ; elsewhrrs } 1o } doae. Suil, browa cstion,
8. Gird mide.~Upts site of Teragopila aqueduct one bank, the Ieft cne, is about 2rds

done, the other no: yet commenced. Aqueduct three arches of 25 fect not commeunced. Below the
nullsh the left embankment is nearly finished, the right not commenced. Revetment not yet
starte]. Stone to bo had close by, Soil for greater part of this mileis bad. )

81. GKA mTe—Leflt bank nearly finizhed ; right bank just commenced up to the beginning
of the former deuble banks and end of former tank. Soil in this mile good gencn“}'. An 8
fee; culvert is under cocstruction at the I mile ; rate for' rubble masonry, Rupees 2.8.0, which is
about 10 Anras tco low ; that for arch work Rupces 8 is, Jooking to the material, rubble, and to
the style of work, at loast double what is right,  The stone is very unsuited to such work, Up

to the enlof tha mile the earth-work is about 2ths done. )

.82 €3tA mile.~In this milo a calingulah was partly built in ¢ nhection with the Tera-
fi}:::"‘ll.u::; .which has now been supersed=d by a double “bank and an aqueduct. There is here
Do 0;6 ';:::: ‘w"l;-; c?;;a{);ctcd wil.l b::O foc't deep. The c'alinguhh body has an under-
§ulsh; but one will be ;:d..;{ror :”lg::tt.on. 1.\0 rear apron will be necessary for the calin-
Yrdn About balf g, e or;l e sluices .wuh revetment fur. the out-full chiannel for afow
cftbe nile t}¢ can.l ig o ion bas Leen finished above the calinzuluh, and below it to the end

Y near’y eleared out.

; o and‘lno more revetment
 shoutg ‘ est sotl obtainat)
€ given Where the g0;) of the embankm:nt:,i:ulf!}:l:’:

There wi'lbe two bridges for this division ;
one gt Nazatore whichis fin ;
*Vagatore w ichis finished, the aApproaches |
Of e fons extingabin S 1 struction of which has not yet been commenced,
y . r - discompleted, except a rea Y i ith 1
exception of the under-sluices and rea i e dome s et ihed, with the
Fapron; No. 3 is about trds done ; and the construction of
0

—— .

ey At —
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83. G6th mile—The upper part completed to.full depth, and only a little clearing to be
done. There are some queer bends on the right margin of the canal—the result apparently of
very precise calculations of the sectional area required and the ground being slightly undulating.
The line consequently is thus ——~——"~———"""""and the corners will require cutting
off. Irrigation Sluice No. 2isin this mile and has been completed. Culvert No. 5 of 8 feet
span_has been completed. The arch stone of this tunnel is of the same description as that of

No. 4 culvert, About one-half of the earth-work of this mile has been completed. -
© 84, 67th mile.—An additional culvert at 66th mile and 30th chain is required, as thereis a
considerable drainge to be provided for. Upto this earth-work 3ths done. The cross section of

-

the cabal here is somewhat singular, and is of this form,

‘ Fught
e Water swrfaot . . . ... bemv ) Boridc.
mey/l proper m

The position of the banksis such that the sectional area above grouﬁd-level added to that

of the canal in cutting gives the required water-way. The cutting is placed near the left bank. -

for convenience of towing ; and to obtain sufficient soil for the right bank pits are dug in the
broad berm between it and the canal. It would have been an improved arrangement had the
banks been placed rather closer together, and the cutting of the canal proper increased suffici-
ently to provide the soil required ; as thus the navigation would have been improved, and the
excavations would have answered the double purpose., It is of small consequence where the
cutting i3 shallow, but elsewhere when the water islow the width for navigation will be more
restricted than waa necessary. Earth-work of latler part of miles Zths done, The excavation for
an 8§ feet culvert has just been commenced. )
85. 68th mile.—lrrigation Sluice No. 3 is at the Jth mile, rubble masonry rough; a crack
of no great impertance in the face wall. The excavation and banks of the latter part of the mile
require a good deal of levelling and §ectioning; and at some places ground has not yet been
broken. There is some laterite boulder of a hard description to be got out towards end of mile.
8G. 69th mile.—Up to the 3 feet culvert in the middle of the mile the éarthﬁ-work s i'ncom-
plete all along ; but the greater part of the workisdone. The cqlvert was built two years ago, and
looks sound, and is said to be water-tight ; but as the banks have not been connected with it a
full trial has not been made. Thence up to Sluice No. 4 (a small one) the greater part of the
k has been done, but no part is finished.” Most of this work was done nearly two years
on which (below the canal) Pamélpaud is

earth-wor : .
ago. Justbelow sluice, the cutting through the ridge,

situated, commences. - The greater part done. o o
; the greatest depth of the cutting is

- ' f the village ;
* %0th mile. —The canal runs south o g .
9 fee§7 A;)out the half mile, a set of scouring sluices, 6vents of 3 feet, is £rds completed. Stone

1| wo k [¢] p er3 {; i '8-0. " he Win ]"llh [.e in
an ¥ f i T 'y OOd. The l'hte fol' cu.l stOﬂe 18 Rupees : X I' gs are r(mo'h b

‘ ) i 2_8_" N() rear al)l on allo‘ved ‘)”1; one w lll be absolutely ||e(:essary‘ . At
[ 1unam, late I{upees . /

end of this mile a small irrigation sluice completed and earth-work finished. o
gs. 71st mile.—Upto culvert, excavation and earth-work nearly finished. In parts the same
cross s;ction of the canal as that mentioned in the 67th mile has been adopted. The culvert

. inging; work stopped by water for the present. Up to the,
side walls are up to the level of WM & b, and the earth-work is finished, all but a little

end of the mile the canal is in cutting all throug
: o

clearing and widening. . . A ' -
Metacondal cut may be considered to commence in the previous

" ile.—The
89. ¥and mil The greater p;u't of the work has been completed

mile, and it is continued throughout this mile.

e
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btedly a work of sonse diﬂiculty. At the deepest

ich has been finigheg and is 0pon for traffe, The

Ut stone, ag g)4q the arch facing ; the rest of the work is the

£33 feet Span, w},

« At the bridge and g few feet
leared out, gnq the cyt is some, feet

he mile, the calingulal to
O i t, and below thi, int the
width of the cang] ;4 reduced from 70 ¢, 40 feet, ' : pe l

Works for dischargin about 3 00,000 cabis
into the Caudes, © ' :

¥ards por hour 90. From the calingulah just referteq to,
and the workipe Plan of which Las not yet

(-]
8nd intended to run 2 feet

been'drawn 0ut, & channel g}y, 13 miles iq Jeneut, 500 feet wige,

) Fises to % feet; that com

Munication across it is then
%5 and that the lands on the left ban

k are flooded for g consider-

to nearly 8,00,000 cubie yards per h

off again ; but it i clear that such inund
extent of land will pe almost congtan
Again the villagers of Banakacherly are,
hours preventeq from crossing the river; but when the surplus water js ¢
that for dayg together the Caulee will not be fordable, y

-embanking the river ; nor hag any land on the Jef; bank b
gation should pe made ;

ations will lust f,p & much longer

period, and that some
tly submerged when the irrigatio

as yet been made for
€en applied for and I think gp investj.

1

the present dischargs of the Caulee, ang the effeet

0,000 or even* 4,00,000

will have iy raising 1he
level of the flood waters,

wil] extend near Banakacher]a, and what works

3rd. To show at what point down the river the Water-way beeomes suflicient to remove
all fear of Injurioys inundation and,

' Ny, besides Banakacherla, will be more liable than
2 isolated from the fields belongl'ng to

AR AP < BER A

Tagp vt oA ¢

.y -

b e e

25
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. al alone, without the
. for several days, the Can ..

tmini antity of water ions of navigation,

discharge an almost undlmméisheiogs hours, and therefore, apart Erom “‘-’"ifif:;on to do away
tanks, holding enough ;°bs“ succ(; a proceeding, it is clear that no su;ﬁcxent regulau ,

: stopped by . e ercised. _

Whl{ih :o‘ﬂfesbs:ty fif the works I have indicated, couldA be ;x beginning of this section, the

with then . " t the beginni round in

Summary of 2nd Section, Bo;;ana&sz Division, or 5th Section earth-works are behlﬂdi’hand,b :)}]1; ng In the

i 61 to 72 miles. en br .

latf.f_tlil:;ﬁig:::;'.nd e:cuvmgns some places had xfofl;) t; e Teft bank is nearly

. here the banks near Terogopila will . be very h]i ;donment of the single

63cd and 64th md'esh:V v:xl;ich has’only become necessary smced ?}lﬁ a iv fy arranged portion the

g ne
finished, and the rig » is only just commenced ; beyond this o all alone. and
' b with a tank, is only j : t progress has been made a g

banked arrangemen he rest of the section great prog s & considerable

earth-work is 3 he miles only needs finis ing, ! ) be double.banked.
the greater part ois?m:iﬁfiicomplete. Thbe whole of this sectlzn w1l¥t ?;;Vrov:s creatly.

- ) i
ortion of the work is s tion is much of it bad ; lower down i rov e
gbe soil in the first half of the sectio No work of this descrlptlon has .beenfd:his
2nd.—Revetments, and the double banks render protection o

i vet the high
: it will be found advisable to re .

. Terogopila however i 9 i bad. and nof
gort generally unnecessary ; ne:::duct, ind for-short lengths, elsewher'e, thef f}?; ey b’ut  very
banks above and below :h:; aqcompal‘ed however with the upper sections o ‘

. d unpl‘ObeC ed. L oe. )
likely fo stan . i uired. f the
s‘malfoutlﬁy on this account will be req The greater part of the masonry o The
| Srd—Maaonry work : calingulah in the 65th mile has been done,

‘ ‘ i surplus work, but itg
ing been abandoned, it will 9% how ?e reql;::yd vavz:l; of I:he kind.
‘ . 8 > i as
Tef°g°pll?- tankﬂlll:?:\:e useful for irrigation..- It is thle ot:1 ytm e o, o Bl
under-sluices W, .. have: been completed, two oo the
f diforent #1208 d An additional culvert is i
- TFour culverts o tion has been made, . i rert s required at i
finished, and for 0% fhe 'excav;‘l:: one set of scouring sluices in the :Oct o rearsof o
30th chain of the 67[1? mﬂef: rear apron and some revetment to prote
s ire the addition of a
will require t

banks.

Tom i this secti 5 feet span, has not
There is one bridge l1111 this iZ(:l:lc‘ in the 63rd mile of three arches of 25 feet span,
’ leted. The aq '
been fully comp

; nd this has
' ‘tl t across the Canal at the Metacondal ecut, a
on, tha
; ; ts, as also the
and revetments, )
- N - The earth-wo'rks done to the minor
¢ letion of the works of the section. lietlo thet romaing fo be
i { completio ‘
Probable.time 0

i t after
SR o . and if no time be los
; ily be completed within six mom,hfl,e \anthis the largest masonry
. : ’
masonry works can, I thmk’de?.mgof the aqueduct in the 63rd mile, m ‘
* : foundatio
ins, in laying the
the rains, In

. ithin the year. . ) ks
f the section, may be finished within £ These, including such supplementary wo
work 0

i ce-to
‘ found necessary, with rfaferen \
e e leted within the year. .
e . -
o e :  water through the
rd mile.—The w :
Divon, o €2 o d713 cut and up to the head works. in
i 1vi , . ' i
L secmnamn.wy e depth will be 5 feet. - A scouring
M?}:‘e Caunal, 73rd to 9lst A |, heece e .

m i he
fe nd to discharge t

i1l have a maximum depth of 10 the navigation channel clear, a

wi

ept . ing to the Caulee.
. in keeping hannel leading
luice is under construction, to a;id navigation into the surplus ¢ pleted. The faces of the
sluice ired for irrigation which are com .
ot require le magonry,

. done-
: bb tk is about half .
luices have the wing-walls °ig:ixe and this part of the wourface. No rear wings
ese 810 s will be of cut . me depth below the s  at least, if
ck. but the rock is at so nd that a substantial revetmen
’ a

. ! . ry high
k an apron 18 necessﬂg}’: ater will leave the sluice at a very hig
for the w )

A bove,
. . ra raph 89 a
the remarks contained in parag Section of

this mile,

water 0

Th ‘
gbutments and the ;();e:n "
The sluice is founde

. : but I thin .
o pr(t):xl‘d:;nf;: l,)e built, should be given,
no wa
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» the rest of 1he work, [
Prons or water wings,

" protection,
J stand withoyt o much better

intendeq.

- The rock here is 3 feet be
‘ he regulating Jock ;o withj
as was Practicable, in }e abs

fad
-]
-
o
=
L ond
I
o g

I Ith as been completed as far
BAW a tracing of the valve, but it

. o the Execut; i

ime ive Engincer

bt 2 spindle, and :}:;Z;?:’ ;m °2 its probuble efciency.

o . ; Binog : .

o ou‘:n:. across the culvert, the .83 810 brought intg 5 line :illx ::et |llgl.l by.3 feet wide

= 0Openings, each 18 fuey wide f Orivj opening in a wall to

In cut stone, thege openings have |, T sinnlly there were 1o be ¢

ment wil] work ver g ve been reduce] to 11 I, Losave laboup and expe

y well, if g |; 01l of double the width, p ' pense ’

8 + Probably this arrange-

‘ ’ ” ex ept be ]ln- e “‘ale' tOO ‘nst &t ﬁrs'. All
0 oy » Ih ] 3(0118 184 ¢ llte w ”C]l

rated
Plastered, so that the greater part of 4 J upon. by water ang 8ir to stand wi} i
regards appearance and weay N 1 Work will be coated. This without being
linings 15 R » 48€ quoin giopeq have cost 50 R ls. unfortunate both as
88 10 Kupees. rupees a cyulie yard, and the vent

€oce of the y,

T By e e =g

-

&3 of the vents leading to ¢
rom the Motaconda] cutting
3.

The tarlh-l'o‘lks near thcse h W
' ead 'Otks } C
tbe cnd of the mile }ms for the 108t rt yet ':"e:d!‘(:lyebccn commenccd, and the anal down to

Tihe Canal as fargs 704 milo will have 5 fall of 4 inches per mile, and & width at water

surface of €O feet,

92 T4tk to ISth wiles—The ground has been broken in some few places, but generally
ro earfhewerk has yet been commenced. [In tho THh mile a culvert of 10 feet bas been com-
pleted, and there is a similar one in the 75th mile. Ta both cases the headway under these cul-
verts is toa small ta allow of their being used as crossings, In the latter mile, also, a bridge of
Darckes of 25 fect span is uader construction, near the village of Metacondal, and the arches ,

bave Leen complezed. The rubble stene is similar to that vsed in the bead works.  The country *f
ja those mites is [avourable, the gencral dircetion of the (:‘nnnl is westerly, the line makes Emg )
oo eopten, and it has been carclully selected and laid out, At the lower end of the F8th {
AR mile all the irrigation water will be taken off
Lrr.v.a Clazact atore 3 desp bk Ly a channel, which is to diverge from the righg >
roaching completion. I locked ]

irrigati ks are app
ee for the irngation wor . .
is termed the ridge channe!, they appeared to have

channel however will run at a very heavy incline
etted at a heavy cost, of
taining which
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7 lock a considerable nullah crosses the line, and thi; will be spanned by a double 10 feet culvert

in connection with the lock This under bridge will form a tolerably good crossing at most times,
but the waterway struck me as rather small, as the foundations however will be on rock, this

does not so much matter. The foundations of the lock have been laid at 12 feet below floor,

nothing was allowed for foundations in the estimate. The rates for rubble and cut stone could

not be ascertained, as the work is being done by the Company’s own agents, For a short dis«
tance below the lock the ground has not been broken, thence to the end of the mile the Canal

is finished ; soil black cotton. )
9%. 80tk mile.—For the first half of the mile, Canal completed, except a little clearing ; in

the latter half, bed of Canal is above ground level, the banks are $rds finished ; soil bad, black

IS

cotton, and some pitching will be needed. . .
95. 8lst mile.—At the 5 th chain the double lock, No. 4, with a drop of 21} feet, will be

built ; the excavation for the upper chamber is down to "level, and at the 620d chain there will
be a similar lock with however a culvert or under bridge. Not much of the Canal work in this

mile has been done. ‘
9G. 82nd and 83rd miles.—At the 11th chain, a considerable drainage crosses, for which a

double culvert of 8 feet span is required, Lock No, 6 of 11} feet drop will be at the junction
of the miles, and the excavation is ready ; and at the 65th chain of the 83rd mile the double fock
No. 7 of 20 feet drop with an under bridge, is in progress, the upper chamber being about 4 feet
above flaor level, and the bridge abutments complete. The stone is very good, and the work also.
No foundations were allowed forin the Estimate, they are between 5 and G fcet. The rate )
21 Rupees for the rubble masonry is expected to suffice. In the 82nd mile, about half the
earth-works have been finished ; below Lock No. 6 the Canal is complete for a few chains, and .
thence to Lock No. 7 very little has been done, after which greater ivrogress has been made.

97.- 811k mile.~—At about the half mile, the excavation for a culvert of two vents of 10 feet

bas been partly made. The greater part of both banking and cutting completed. Near the
kunkur, and here the cutting is rather behind

station of Valapaniir the Canal runs through hard

hand ; the berms are very narrow.
The roofing of the permanent station building is being put up. The walls are of excellent

stone, the roof will be thatched.

. 98. 85th mile,—~Up to the culvert at the 25th chain, excavations nearly completed, banks
require sectioning and levelling ; culvert side walls and half the arch completed, masonry and
stone good. Thence to end of the mile Canal completed, and banks rough sectioned, berms
narrow and much guttered. A good deal of siltin the Canal. The culvert will make a tolerably

good crossing. ‘ . B
09. 8Gth mile.—In the first half mile’a great deal of water found its way into the Canal

through the gaps left in the embankments, and brought much silt. Ilere a culvert of 8 feet span
is uncfer construction, and is likely to prove too small for the drainage; the side walls and a part
of the arch have been built. The out fall channel must be cut out to level. The culvert will

Near the

make a passable crossing. The excavations in this mile are very nearly complete.
nd of this mile a quarry of good blue limestone has been opened in the bed of the Canal

lower ¢ ; % . .
and it is intended to lay a tramway down to the Caulee to furnish stone and lime for all the
masonry works. A lime kiln has been built, and a charcoal oven is under construction, though
whether it is economical to bring wood from a considerable distance to be made into a charcoal

is rather doubtful.
100 | 87th mile.—To within 300 yards of lower end, excavations complete, and banks full
. fe at their present section, and it will be

llel"ht bu ,ll ks p t 8a

is very bad, black cotton. Rest of mile ground not broken,

. , .
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. culvert, is to be built at the gy

done. Preparations are being made for the other locks, but it ig probable that N
be somewhat modified, and I think a change is desirable

e

bridges attached, which will serve both for drainage ar
section will be 194} feet.

~the heddway been sufficient, but, ag constructed,

b

The other works

101. 88¢x mile.—~At the
with an under-bridge or culvert ;

commenced, Belgy this lock the J;
siderable drainage ;

these, I think, wiy] feet span only are ailowed, and

. - 8, but without a
th chaj . L)
section. * It would por . 2'M and not the end of the mile, ag shownin (he longitudinal

drop, in connection with Lock No 8, for th::iﬁozzi;::tl:;:ld .it, OF &t any rato one-half of ()
Dow rendered necegsary » Suited

No. 8 being double,
bave been g gafer arrangement

, 102 904 mile. -A: considerable
t -
drop, will be at about the 1 mile; part of the earth work done,

. s0il bad all along <y
very high, and require myuch ca.re., Hones and bankments
104, 91 mile.~The Canal joj

Lock No. 11, a double
Dear the locks wil be

» & single drop of

he earth-work hag been done.

It would be far better to

erable dificulty in getting
[ ]

curve it round, for with ap i H
into and out of the Canal,

Summary of the 6th Section, miles 73 to 91, ’ 105. In Some of the
1st.—Excavations and embankmentg, the earth-work has been

the formation of the Canal
for nearly half ¢he length of the section.

No work of this deécription has been done.
It is intended to revet the banks above the head

acondal cut, any quantity of which is available,

miles a large part of
done, but generally
than commenced, ang the ground js unbroken has been little more

2nd.—Revetments,

works in the 73rd mile with stone from the Met
There are many parts of the banks in the section,
or later, and this is the caso especially in the last six mj]

There is only one bridge allowed for this
.section, It isin the 75tk mile, and wil] very

+ 1, 3,20d 7 are actually under construction; the first is completed as far
s the other two are about one-fourth

0s.8 and 9 will

with a view to reduce the height of the
mbankments, the soi] being very bad, Locks Nos. 3, 5, 7, and 8 will have culverts or under.

'd for crossings. The totallockage of the

Culverts. Two have been completed in the 7{th and “5th
miles, they would have served ag crossings had

they are useless for this purpose; there is a
the latter mile: Another culvert has been partially built in the 85th mile,
of this description includeq in the estimate have not been commenced. Two

ridge however in

oF three adlitigng) culverts wilj Probably be found Decessary.
_ Works of this sort wil] only be needed up
) Irtigation Slajees, to the 78th mile, below which the Canal wiil
) not carry irrigation water,
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i it is of consequence that the sluices
There is a considerable area of land avallable,. and it ;183 oirr; s aes ol
should be;planned andd 00"51‘:’;‘:;‘11 v::t:: X;Zcoa;:e:) :Svs:;;:;e,ll‘ am affaid the fneafls of distri:n;te-
?mc'h bfhmd'ha‘“d.' ? n(::le a much later date than is advisable, added to wh1c!3 du: mtus;:nr‘;oeach
RN Wﬂ““flﬁ uenv. will even ask for a supply, until the chafmels are lai .ou y and each
expected that the vi a?:%l what point he will obtain the water for his fields. Itis ng. pem
cxtemion of fm'm o 'nyan irrigated country. The people know little about the subjec ‘:isﬂe
e et °‘:u‘“g"‘t‘°nd' bt the advantages of irrigation, and. therefore every careis reqin e
o, uthel: d'sl:‘i’::;;O n:t‘;ce, and to shaow them that the distribution arrangements w
to give them

®
ready. . .

i ; the head
ion is about half finished ; the
i ice at the upper end of the section is a .
. sf’:;:";n li:ilu::c:mzleted aspt?ar as the estimate allows, but both these works require
ice near it ha 4
81:;'::1%3 in the way of water wings and rear aprons, . t
- e " It will probably take the greater par
. of two years of hard work to comple}:e this
d the masonry works are very heavy,
i t ear to be very abundant, an . "
Tt La'bou'l;; do’ii !il: mapipinion, be the better plan to devote nfuch of the avaxla.bfle ::Y :he
added o “N?mh'l :;!l' t’he 40y000 cubic yards of irrigaticn water wlfrch‘ wﬂ% be c:rrle
bt ut"llzatéo:;le Canal b’y getting the irrigation channels and sluices carried out. .
et e - 7 - Several ferries are to be provided fo-r
this 'section, and as the width of the Ce;nal L:s
: i to place the embank-
de recesges for the boats, and
it will be necessary to provi
but 60 feet, it wi

ases extra work will be

the approaches. Insome ¢ k 'b

ments back, so as to allow proper slopes for I ! ! ;

ents :: ? t'onI to take thig into consideration, when laying out the lines for excavation
. omisgsi

<caused by th

Probable time of completion,

Ferries,

-

and embankment,

wi 0O hﬂﬂne .
Pl'esent

a narrow allowance for a first class navigati;n,
3 kments further
to have placed the emban '
it en better throughout en zents furher
and I think it w;:l]({l ha::tal;;ed no extra expense, and, wherg thc; far;al 1s;11f:£1£:;g.b i
is wou. & bave in the first instance, and to have le >
il e ke the narrow &3, i in the first instance,
: e i i been built short in the
still bave been easy Iverts might either have be - ¢ rh nstenes
faure enla-rgementl; So@:i:i:lv c:r they might have been built longer originally. It is not
eq . _
ngthened when r

. . he miles.
;Otbi letake this into consideration in some of ¢
ate to

106. 921nd mile.~The still water navi-

i i ill terminate at the right bank of
2nd to 114th mile, being the 31 oy tiny Canal will eI !
S o the Bowaaas the Caulee, and this sectio e o
1 ter turned i
000 cubic yards of the wa .
iver, tako off 109, i ater surface width
Anicut to be thrown a;rois ::1::;; o,f the '72nd mile, Thef(i;a?a.lhwﬂlpl::w;:iz;ew e surfaco widh
b the fo fall of 6 inches . .
the surplus work.s & er of 6 feet,and a fa : 1+ head alutee s
of 70 fect, & maxiAny dle - Ofﬁv::: the Jootoor Anicut across the Caulee ; secon
be built, are, ,
commenced, or to

1 k. N

A ith a regulating loc ‘ L :

third, a navigation head wit a. gt has been completed to full height ; the left wing is in progress ,
Anicut ha

ins, it will be 10 feet high above
il after the rains, it will hore
| bo commencel ikl » i i 6 feet. In the origimal ,
-the body of tha da(;l;rzlll\lxit:: :n(ci its length between t]::; v:vmgs ::11]1.:;3 :;’4by et; s O
the Sot of e B , ided, but this addition W

. i ick
was provl . . n is shown as 18 inches thick,
design no apron w:at?tvt‘iazg thepestimates for sanction. This apro

. submi N
Engineer before

ill, with this protection,
hether the rock there will, otior

: . s cleared, I catuct say.w i hich the head sluice is
T be(:s;:tcule 'o‘verfall; but Judglng from thar on v'.;he under-sluices will be
be strong enougt.l to rd to think a stronger work will be _mecessary. ot it thst wine by o
founded, L am dxsgoseof :he Anicut, and the head sluice is to be connec .
close to the left wing

ivisioD.
seSection of the Bowanaisy Divisio

13

The right wing of the
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wall 120 feet in length, The g

sluices, and, with hi, counside
enced from siltin~
a.

oor of the head sluico is on the same lewe] as

rablo s
pace between them, inconvenicnce is rlhn of the under-
i

kely to be experi-

J ) .

this nsu:t::::::ga:;;‘}:w ;ﬂ'zho Aaic

¢a

very wiading, it wouly o:)x}gl:uf,”‘: lower part of it is very unvaitabte 1 thias iroposed to usa
sad underlaices, ang it would 10 20ats to approach to within an uns ; u;- 1at purpose ; as it is
and thers isno alvantage, even certainly silt up. A hoad much h;nha ¢ cistance of the Anicut
embankments are required on th“il"gard, tconomy, in bringing thcob C‘fdvp would be preferalle,
o left bank of the Caulee, I roqucstodc:bcdl‘;:cn '0_'0";: e some
.Xecutive ¢ nginccr to

place these banks so a3 H
% %0t to intecs, N
think a chanze desi flere with a i igati
2e desirable revised navizatiog dicad; should .
. the ChtefEngheer

Qt, anallah falls iato the Caulon and i¢ ]

. gulati

fidzo No. 1 fog th nu;l;:;:g :eiatlll lock has been mado i good hard soil has been found

Ths B N Waich, at a road crossing, will be unford .
, able when the

Anicut has been buile, ha
» has been comy,)
had nota f; . Pleted to the springi ¥
& fresh carried away the Centring ; jt wmﬂg’g‘g;;:’lﬁdﬂ:g:ﬁ:}”c"_“‘OUM bave been tursed
1C TAINDg,

The Canal works in the latter half

N .
tolerably good. of the milo have mild'_’ considerable progress ; goil

0 . 3rd i g i .
107, 93rd mile.~Y ory little earth-work done ; Bridao N
i Bridga No.

eommenced. 2 ‘
2 for the Nundial road not

103. 934 mile.~First |
. Lt alf, ground brok :
cuh;;i; provide sullicient waterway, orvken, nothing else done. [t s doubtful whether the
. 95th mile.~Earth-work
. Lo - s about half . .
:ht_cha.llrlx a calingulah is to be built. The nu;llzgo- PR l“’g;’_ drainage crosses the line, and at the
anks w . . is som .
Wil require embanking for one to one and a quarte:' mei?:s belTo;ve 3’;;?;‘:::‘-05:&3:{? its
. ainage,
) Id co H :
110. 96iA mile.—F . 0 urse will require to be revetted.
mi Excavations Bearly finished, and banks bej 9 L
1. 97t mile—In the g balfo ; eing made up from outside pits*
ting, which will be from 4 tp £ fs) alf mile excavation nearly finished ; below this half the cut.
drainage at the half mile, 1f 3 :.et. has been completed. There will be a calingulah for a Cross
as the nullab is about 1o .f aterials under preparation, There will bo a considerable oye fal
wall, and therefore ot eet below surface water of Canal. The plan provides a sim 1 r[; adl,
» re the estimate will necessar; ; . imple body
apron, retaining walls, Lo, ssarily be considerably exceeded, in providing a suitable

112, 98¢k mile.m—Throge :
foisbed, roughout, the excavations, which are 4 to 5 feet deep, are nearly

(-1 4 t A

mile, about half the e
’ arthework done ; the last ile i
aad slate occurg in the middlo of this ’mi!c. dmile s only commencel. A bedef limestone

e 115 WLt mite—T
¢.~Th
v in oneecr:!:re four culverts 15 be bujltin this mile, and the'excavajions for
lies were o Work.:?’e[:al feet of hard slate rock suitable for masonry have to be
ith crowbars, blasting would be quicker and cheaper, TUp to

&ail ‘“‘ﬁng !th do .
i 'ln::eramy good. ae, below that cutting complete, and embankments {rd finished
. lO‘.’m »

below £l o ] m‘.l"‘E!camt' .
hexght- 8oil good, l’ed:ﬁm finished oxcept lerciling, Embankments about ope yard

. The foundations of the bridge are partly laid.
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117. 103cd mile.—Excavation nearly finished, . The embankments, except at last part of
mile, want a good deal of raising ; excavations for a culvert, No. 20 in progress, and part of the

stone for masonry is being obtuined therefrom. Soil for last §ths of mile, bad.
118. 104th mile.~Very litile done to the earth-works, and masonry works not commenced

beyond preparatory excavations. .
119. 105tk mile.~Nearly all the earth-work in this mile has been finished. The aqueduct

across the Nundial Tank supply channel has not been commenced ; materials should be collected
in good time for the foundations, for the period during which such work can be done is very
limitted, and if any portion of this be lost the completion will be delayed for an additional year-

.Soil bad. : . . »
106th mile.~The cutting in this mile is rather deep, and at the ridge it is 7 feef,

120.
The earth-works are well advanced, and the deep cutting is down to full depth. Soil indifferent;

masonry works not commenced.
121. 107¢h mile—The Iyalur station buildings arein this mile, at the junction of the new

Cuddapah and Kurnool road with that from Cumbum. Up to the bridge site on this road the

.works have made good progress ; below bridge one-half the cutting has been completed.
- - * ™

earth

122. 108th mile.—In the first half of this mile, half the catting done ; carth-work below
this not commenced. The culvert of two vents of 10 feet, the excavations for which are in progress,
will not make a good crossing. ~ The_village road from Chabole to Gungéram, a little below the

mile, does not appear to be provided with any crossing.
123. 109th mile.~Half the full depth (4 feet) of cutting done for a few yards at com-

mencement of mile, ground not broken beyond this. .
124. 110¢% mile.—Ground not broken, aboutthe } mile culvert No.7 is to be buflt, this

will probably do for a crossing, and one is very much needed hereabouts. The sketch map of
crossings shows this culvert as one of three vents near the end of the mile, butthis does not
aoree with the arrangement pointed out by the Executive Engineer, fi

° 125, 111th, 112tk and 113¢h m¥les,—~Canal formation not commenced: In the former mile
the Canal crosses the line of the old Cuddapah road, but no bridge is to be built there, the late
District Engineer having considered the better site to be where several village roads meet to the west
of Dipagitntla, and there excavations for a bridge are being made. The bandy-track at 50 chains,
in the 113th mile, is, as stated in the section, but little used, but it is also a drainage, and as the
ground slopes towards this point for a long distance, .both north and south, this drainage will be
much increased, and an 8 feet culvert will be required. Soil at lower part indifferent. '
126. 114tk mile.—Work not commenced. There are three village roads crossing this mile,

two of which carry some bandy traffic. No provision has been made for this, unless the intended

ferry in the next mile be supposed to be sufficient,
Sammary of the 7th Section of the Canal, 92ud to 114th

127. About three-eights of the total
quantity of the earth-works have been complet-
ed. The supplyof labour is not very abundant,

ly suffice to complete these works by the end of another year.
There isno provision. in the Estimate for any

work of this description. Some will be required

n head ; for the banks immediately below the head sluice ; for the banks near the

for the bank across the old course of the nullah én the 95th mile ; probably for _

p Gudur tank, and for the banks above and below the Nundial ch:innel ,

hout this section is much of it very bad, but the line has been welj-

ankments will be high. C

The Anicut and head sluice” and the
foundations of the bridge at Iyalir are the

Excavations and preparations for others are in progress, It is

only works actually commenced. . .
not improbable that extra masonry will be required for the Anicut.

mile. First.—Excavations and embankments.

but it will probab

Second,—Rovetments,

~ at the navigatio
two calingulahs;
the banks through the Bya

The soil throug

aqueduct.
1 ere are very few places where the emb

gelected, and th
Third.~Masonry works.
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wall 120 feet in lenz:h, The floor of the head

. -
diaices, and, with (hi, i

_ considerable be
enced from siting, race beuw

.lmcohu on fhe samo lewel as that of tlie undere
cen them, inconvenicnee o likely to be experi-

Jast abovs the 3o o {
this as the navigation hey l.r::; ;&hzt;ul' naile falls iato the Cuulon, and it is proposed to use
very wiading, it woull oblige tho L OWer part of it is very unsuiteble for that purpose ; as it is
and under-aluices, snd it ety oats to 2pproach to within an unsafe distance of the Anicut
certainly ailt up, A hoad much bigher up wou!d be preferable,

embankments aro re omy, in bn’nging the head down s0 ] y
‘ qaired on the left bayk ofthe Caulee, I requested the .['Ixcc;?ivzwl.ing?;::n::

Flace these banksso as i . .
ot tointerlere with A revised navigation Jicad, should the Chicf Eng'neer

The excaration for the rep latine
Tha Bridgo No. 1 fog lheb:u;;;;:a Fhe'ad lock has been nm.do i good hard s0il has been found.
Agicut bas beea buile, 1 Which, at a road crossing, will Le unfordable when the
uilt, hae been completed to the springin d %
Lkad not a fresh carricd away the centiing » 1wt pr 8 lg. and the arch Would bave bccp turned
The Canal works ia the | B it will be finished after the rains,
o the latt : , .
tolerably good, atter half of the mile have mads considerable progress ; soil
107, 93rd niile.~Very littl th- . .
commenced. Y little earth-work done; Bridgo No. © for the Nundial road not
103, 943 mile.~First half, grouad bryok ; .
’ on, notl :
culrerts provide sufficient waterwag, i nothing else done. It is doubtful whether the
103.. 95£.’i.mi1¢.—.[~)arth-work.s about halfdone ; a large drainage crosses the line, and at the
Shh chn.m s ca.l.mgul.xh 13 f° be built. The nullah is some feet below the bed of Canal, and its
.banks n'nll require embanking for one to one and a quarter miles. The direction cf the drainage
isto be improved, and the heavy banks across the old course will require to be revetted.

110. 96:A mile.—Excavations nearly finished, and banks beip. made up from outside pits:

111, 97¢A mile.—In the first half milo excavation nearly finished ; below this half the cutfe
ting, which will be from 4 to 4} feet, has been completed. There will be a calingulah for a crosg
drainage at the half mile, Materi'als under preparation, There will be a considerable over-fall,
as the nullahisabout 10 feet below surface water of Canal. The plan provides a simple body
wall, and therefore the estimate will necessarily bo considerably exceeded, in providing a suitable
apron, retaining walls, &e, ° °

112. 93¢h mdz.—Throughout, the excavations, which are 4 to 5 feet deep, are nearly
ficished. :

113. 90tA mile.—At the eighth chain excavation for a treble culvert completed, and mate.
rials under preparation. Thenco nearly up to the Byap Gudar iank, eartbwork nearly done
The Lanalis arranged to be carried through the tank, the water of the latter being passed under
it -by a culvert. The difference of level of the Cunal and tank water is about 5 fect, the latter
being the hizher, so that no other arrangement was feasible on the present line. Nothina has been
dose inside the tunk. )

R 100¢A mile.—This bLegins in the middle of tho taok. From the tagk bund to the ]
mile, about half the earth-work done ; the last } mile is only commenced. A bed of limestone
aad slate occurs in the middle of this mile. .
el :rledi'n pt\zllr::::t‘l«;.n—ol'hew are four culverts to be built in this mile, and tho’excaraions for
excavated. C:;o“es.w ne case lef'cral fect of hard slate rock suitable for masonry bave to be

ere at work with crowbars, Llasting would be quicker and cheaper. Up to

, half a ma,:! Cﬂ.’;] .
. al cutting .
ol moderately Kood.mb Lths doae, below that cutting complete, and embankments §rd finished,

116G, 10251 Mile —¥1

below £ beight, Suil o Xcavation finished oxcept levciling. Embankments about one yard

OJ, red,

.
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117.  103cd mile.—Excavation nearly finished, . The embankments, except at last part of

- mile, want a good deal of raising ; excavations for a culvert, No. 20 in progress, and part of the

stone for masonry is being obtained therefrom. Soil for last §ths of mile, bad.
118. 101th mile.—Very little done to the earth-works, and masonry works not commenced
beyond preparatory excavations,

119. 105tk mile.~Nearly all the earth-work in this mile has been finished. The aqueduck
across the Nundial Tank supply channel has not been commenced ; materials should be collected
in good time for the foundations, for the period during which such work can be done is very
limitted, and if any portion of this be lost the completion will be delayed for an additional year

Soil bad. ' . "
120. 106tk mile~The cutting in this mile is rather deep, and at the ridge it is 7 feef,

The earth-works are well advanced, and the deep cutting is down to full depth. Soil indifferent;

masonry works not commenced.
121. 107th mile.—The Iyalur station buildings arein this mile, at the junction ofthe new

Cuddapah and Karnool road with that from Cumbum, Up to the bridge site on this road the

earth-works have made good progress ; below bridge one-half the cutting has been completed.
” -

. The foundations of the bridge are partly laid.

122. 108tk mile.—In the first half of this mile, half the catting done ; earth-work below
this not commenced. The culvert of two vents of 10 feet, the excavations for which are in progress,
.will not make a good crossing, - The village road from Chabole to Gungéram, a little below the

3 mile, does not appear to be provided with any crossing. L
123. 109th mile.~Half the full depth (4 feet) of cutting done for a few yards at com-

mencement of mile, ground not broken beyond this. . ‘
124, 110tk mile.—Ground not broken, aboutthe } mile culvert No.7 is to be built, this
will probably do for a crossing, and one is very much needed hereabouts. The sketch map of

. crossings shows this culvert as one of three vents near the end of the mile, but this does nog

agree with the arrangement pointed out by the Executive Engineer. -
) 125. 111th, 112th and 113th mlles,~Canal formation not commenced: In the former mile

the Canal crosses the line of the old Cuddapah road, but no bridge is to be built there, the late
District Engineer having considered the better site to be where several village roads meet to the erst
of Dipagtintla, and there excavations for a bridge are being made. The bandy-track at 50 chains,
in the 113th mile, is, as stated in the section, but little used, but it isalsoa drainage, and as the
ground slopes towards this point for a long distance, .both north and south, this drainage will b?
much increased, and an 8 feet culvert will be required. Soil at lower part indifferent, .
126. 114th mile.—Work not commenced. There are three village roads crossing this mile,
two of which carry some bandy traflic. No provision has been made forﬁ‘this, unless the intended

-

ferry in the next mile be supposed to be sufficient,

Summary of the 7th Section of the Canal, 92 to 114th 127. About three-eights of the total

e piest.—Excavations and embankments. quantity of the earth-works have been complet-
ed. Thesupplyof labouris not very abundants

but it will probably suffice to complete these works by the end of ano.ther year.
Second.—Rovotinents, There is no provision in the Estimate for any
work of this description. Some will be required

- at the navigation head ; for the banks immediately below the head sluice ; for th(.% banks near tbe
two calingulahs; for the bank across the old course of the nullah4n the 95th mile; pr.obably for
the banks thrbugh the Byap Gudur tank, and for the banks above and below thfa Nundial chawnnel

The soil thronghout this section is much of it very bad, but the line has been wel}-

duct, X .
:Szzted and there are very few places where the embankments will be high. oA

" puid.—Masonry works. , The Anicut and head sluice and the
foundations of the bridge at Iyalir are the .

only works actually commenced. Excavations and preparations for others are in progress, Itis

not improbable that extra r'nasonrx will be required for the Anicut.
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159. "Gth mile.
—-In th
e ﬁrst half of the mn!e the earth-works are t th
WO- lrds ﬁmshed,

N beyo;d that ground not broken. .
he 17 feet drop L s plan
p Lock No. 10 is planned for the end of tlus xmle nd th
X and the Executwe Enrr
1=

neer proposes fo add 10
work would be i, ‘aﬁget of this to Lock No.9, whereby some 8
very hlgh baan in very bad soil and:d 0, 030 cubic yards of earth-
xcavatxon for. the Iock

o ! T 'ha.s been commenced. . :
. 140.- 127th and 12 \ :
8thml — -
iles. ~Ground not broken in the formr d t A .
and in he latter onl
y for

a length of a few
yards.- I
t is at the end of the latter mile that the bal
alance of seven feet fall :

Lt oo 2
. W'Tr.,,‘
‘e

. mlle N - -

e T K S LI
Lo ‘ culvert No. 9, is
. proposed to be consxdered a8 a crossm "It could onl
uld only be used in dr
y weather,

ahd should not be tak
en into account. :About the mnddle of the 131
e st mile, the road
from -,
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| ’ Chmtmou t
e n z;;:ngu;i\;emdlgyl:rosses, provision has to be made for th 3
’ —Lock N ort .o
gress. E“e"ent “dark _blue ' li o. 11 will be at tha 14th chain andli,h - IR
B o commenced h imestone obtained from the lock’ e excavatlons are in pro- -
- 143, 1330 16 141131‘; a,n;i there all along.. Soil red and m ezlic;vatlon. Below flus Canal .
8 mze_A llttle earth- uch better. .oT
and in the 136th arth-work has b ah
velow this one-thlrr(;lj: tpl:'epara,tlons are being made for Locien NCommenced in the 1331,& m”e
e earth-work has been done for, 4 or 5 c‘;' 12 of 13} feet dmp' “hll; .
A ains,- beyond thxsn
o . o work

has been done in the section.
144." Up to the 14 '
1st mﬂe, from the bernnmng of this sectlon th C
» the Canal will run along
the )

water shed ; th
e longitudinal fall is conmderable, but the ground i
8 remarkubly even i
a all direc

. tions, and the trouble in. 1a
1 L)'
bions, o ing paddy fielgsng o!ut-‘m:l' ?.'uon channels wxll be very sma!l 1
) ] . as alsow Il b
*-145.- From the beginn . ! \ e
ginning Qf the 142nd mlle the ground fally rath ‘- .
er rapldly towards the

Kundar, to which river th
e Can
into ravmes, is met with, O o PP roaches and considerable
the Latch mile, the bed " thgi(::ne the village of Rajoly, on th:wss drainage, with ground cut
to build an Anicutto take’ up aneo:',llls a vast mass of blue llmeston:l:hi bank of the Kundar in .
720d mile,: The site is a very f erbpomon of the water to be gurocd and here it is intended
channel from the river to th Cy a;loum le one, and the Anicut o l“e lnto the Caulee in the
o lenath Below s o thee a:lm fbaﬁ been lock spitted. It is nOtug it to cost but little, The
will for the ok pa.rt g cuten :)h the section the Canal will run v:me than 300 to 350 yards
on the face of a very steep lﬂchne they closé to the Kundar, and
s ground here rising v
g very-

“rapidl f om
p y ror tk‘x'e nver. It is at present full of little ravine
) Soxl of the sechon Lol a ;
L , end, "146. The soil of this sectxon from end t
. 24 is, ‘with the exceptmu of a few trifli i
e only variations are, from bad to very nb"dg
y ba
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o pa:iches, ;,he dark c]ay, called black cotton sml
and m
uch of it is nothing but thé worst sort of sdt. 'At some parts the bank
e banks will be ve
ry high,

and T must confe
orifess that I view the’ expenment of trying if loose banks, with
, without any puddlma

. of such
. smf w1ll stand, especmlly with slopes of 1} to 1, Wxth con  derabl
v e ere is no ‘doubt ; siderable anx
o 2ccount ha\lno > beudonw;hz:e\er about the slope altermfr 1tself and addlt letiy‘
‘ - tdnks are differently cu‘cu,msl:t it ‘gaybbe said that the bauks themselves are 1:“ woxt on this
. . . anc o n
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Proposed fop the f. - . Bteation of é“ Question has occupied the , - P . them, except .ab the ends, and as below the 70th. mile the Canal is compara tively narrow, while
~ of the Canal, ghy c:t 112 miles of the Cy their Ord,p oy Ofernment & good dJeal and, in . f a bove that point the current is considerable, it will be necessary to provide recesses of 4 depth B
or will be, very far l:;n'y 0d jig clrcum::l Te generally APP::: dm“'ﬁ".‘ the a'rnngemcnu ' - : _corres.ponding with 'Eh.e length of the boats, é'n.d the embankments should also be thrown back -
bank is ejthe, rocky M adequaqte, n th foes, hag convingeq :l * An inspection however . sufficiently far to admit of ramps of 1 in 12 for'carts, and 1 in 6 where only foot-passengers or
?.nfl DOt eut off o &nd Untultivgg a, : finst 3o niles of he (‘;‘ ";t these 8rranzements are, 4 - . cattle are intended to cross. - I would also recommend that a sloped landing should be made on
- :s 10 80me caseg 4 dimc:;: 'cl_"c.r Marke b; t; in the pare west of x:na » the ground o the right - ‘ © . each side of the Canal, alongside the ferry stations, to allow of cattle taking the water without
. a:noymg at firgt, will cor.]Y B reaching their ; (;anal, and the o, N inruoul. t.ho villages are smail . difficulty, for 1 have no doubt the catue will very soon learn to cross the Canal in this way, and
: thit::iﬁhe Canal, if 4 suita:)tlanuy diminiah, 00 da ditliculty 1,4 5, r:OMemcncu they will suffer when they do so, much of the loss of time in getting to and from the fields which would occur,
sections coﬂl very little, Ie ke of ang la :nthe f;tlle Will doyy, ::;mb"ed which, Lowever i even with the best managed ferry boat, will be avoided. - - - N
* are, lofty, - Y be 3} 3» With rq 8000 take to swimmine - ‘ . R ; . Lo
‘grq‘mq lovel. A, t;’:‘é draineq nd Mmh:emarked tha mi:,;v:; the banks, 16 P'OV‘i‘:l::l:i“-T::s . i ’ . .~ In the part o.f the Canal b.elow the 30th'mile, the culverts must be considered as the
s m v:.mous directiong betnal.however Proceeq over end theip floor the calverty’ ia the “c;(em ‘ ‘ least efficient crossings, and many of those at present considered as likely to be useful for that
andies, and formiy, ve Oing lar, th c’ to the esstward, (1, ® are flush wity, ¢he nataral t, purpose will, I believe, be of np use. They are generally on a very Jow level, and will be wet -
Possible arrapnq emen:s :’ybtolerable otm u.nu-y i3 crossed by c;u“"'y obens out, (},e tratlic : = and muddy ; the out-fal] channels will in some cases be very long, their size both as regards breadth .
- Bldel'. briefly w}, ther :;; t;!ﬂy ©be-half of , :;lons for many ménths i:n{vh Village roug, used by ;_ : -~ and height is too limited, for a bullock yoke is often six feet long, and sometimes more, and 8 o
crossxngs Proposed, 1."$§llke a fair amo';roads will be closeq, ande-ty'_“"- ‘With the best « i T ¢ feet culverts leave thereforé but & small margin; and a cart laden with straw or cholum or indeed
149. Below t.be 30¢ \ ' . uk of Accommodatjq,, wixll '8 Decessary ¢y con. " o - cotton, would not pass through at all, added to which they are long and dark, and will ia many -
C . b mile the p idgés o e N be Provided by the H cases be very wetfromTeakage. Theidea was suggested by the railway culverts, but the cir- _
ol - ;2' _(Prolaably) at Ullﬁ;i o co e .. ) . . ; = cumstances aré entirely different, and no railway culvert, situated as are most of these, would be’ L
’ ‘ ’ ‘§.~ “gatore brig " the 35t mile ; thig sy d ' - used as a crossing at all. .~ ‘ B S x A
"+ Jupaud T 45th | . Under discygsioy - - Jos ' : “ . ' ) ' !
. 4. Iuetaconda]do. . 60th 'g:" : - Cussion, - . I ~ - Ta connection with this subjest it should also be remembered, that ere very long what
5. . Letacondy] cut do. 72nd: do. R o . ) o is now a dry country will be irrigated; that between all the 'numerous. villages on either
. 6, "Bridge oyer ~n udo‘ﬂ L 7o : o . — " o .- side of the line, raised roads will then be an absolute necessity, that if the questions of commu-,
. u Lah floodeg by J"Ol.oor A R T : ;‘_ . . - nications be now takea up t:h‘olfoughly, the greatest bgewneﬁt to the traffic may be obtained at the "
' 7.. Nundja road brid, - 920d - g4 . UL 20d not over the Canal, f Fo. least possible cost, but that, if neglected now, there will be no such opportunity again ; and I
N Cumbum apg Cuddge, © 93rd g, Tl ’ R AR would suggest, therefore, that the Range Officers of the Department of Public Works should, ia
- ‘ 9. Dipaguntzly - ‘:lpﬂh Roag bridge, i07th "I .. . " communication with divisiona] Officers of the Company, prepare a scheme of.village roads, adapt-
1o0. . Donapaug station, O U2tk g0 ’yml & . . > ing the. arrangements 80 as to make the most of such of the masonry works, whether over or
There v ]1/ ah_ll. , Jungalpmy, IR 1123?d 2do.. Tt . ."_.u' _under bridges, now about to be built, as may be “possible, and then settling what" further provi-
The sor 01 dt tlarefore be 10 first class 5;:)ssxn 3?‘th do . L - :’ 5 . " gion will be necessary. The Collectors of the several Districts would then be able to under-
Thess oupns nd class Crossings are the Culvertgg: in 118 mjleg ‘ : o . i " stand what is proposed, and to ascertain whether {:he seVeral’ villages Would be enabled without .
will be vory ;:wthe 6th section only, at the locks u: r}?del‘-bridges in e Decﬁ . ' ! - unnecessary difficulty to carry on their agriculture and transport their produce. A(‘;'présent
up agalb out of c;OSsmog for though carts and catyle e 179‘[1, 81st, 83:4, and gﬂ with the locks "“: - were the Government to require all the different means of crossing to be doubled, and were the
culty, be them; there wil] be room enoupk will have ¢ descang : 8th m; s T 2 Cbnipany'é Officers to agree at once thereto, there would be no certainty that the communica. *~ . -
L made casy “8% and the approache ko nullypg angd et Lo tions would be available fof the use of the people for whose benefit they were constructed. "Lam .- .
e ?be ferries may be coﬁs’i.dered : h » Withoyy mych dgﬁ ¥ - quite copvinced that the arrangements proposed at present are inadequate, but I think that no
LT e a8 the thirqg EI L 4 i 1 bé formed without s showing all the villages within the intended
L C e ass crog S el proper opinion can bé formed without maps g e villages within the intended arcas
MCh M Ch 1083, they will be pla ) P " of irrigation, and exhibiting the connections of the several villages with each other, and with the
. . , 3179 95-%8 ’ . ,Ccd at the V" ¥  Canaland existing méde roads. The schemes for roadsAwhich have been prepared!_in the several’ v
) . 3878 9 ] S . . * Districts under the orders of Government would form a basis; in Kurnool, there is no time fonj .
. 41 g 9- 9 ) ‘)': delay, and each section, commencing, I wogld suggest, with the 3rd, might be disposed of to a
Y g 10247 , ks great extent separately and successively ; in the Cuddapah and Nellore Districts there will be. ..
L 70 115 7 - " more leisure: Probably the villages within 2 or three miles of the Canal on either side would -

" determine the atrangement and position of all the roads crossing the Canal, and the connection of.

Qe

. ’ )~ . N ' T, 5818 ‘ ‘. . . A
. . *119 ? or 16 {el'rles f0r 116 . Lo "~ R . e . N o - .« T . B
- 70-21 126+ 7 . . Diles, - ¢ these'villages with those more remote, might be taken up afte; this first point had been dete;‘-,
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