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No. 15. Read the following Proccedings of the Madraé Government in the Public Works

Department ;—

: Co&mzlx‘nicat(ilng the}}!.eport on the Sankasala Anicet and Head -
orks and on the lst to 8th Sections of the Maia Canal an
‘;zgé,i&c., inspected between the 30th May and 30th Juae (I!‘ere e[_lte.r 24th AugUSt 1864, No. 2’4'38') ’

No. 16. Obrer THEREON, lst September 1864, No, 1,588.
Miscellaneous ' Forwarded to the Board of Revenue for communication to
.- | - the Collectors of Kurnool, Cuddapah and Nellore.. :
(True Extract.)
| (signed) C. G. MASTER,
" Deputy Secretary to Government.

To the Board of Revenue, with Pxocéédingé Public Works Depaitment, No. 2,438.

Exd. S. T. Augustia,
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Proceedings of the Madras Government, Public Works Deparimegt,

No. .. 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
) ment, Department of Public \Votks, daled Madras, 20d July 1864 No. 40 :—
Sir
. L ’In their Order as per margm Government desnred that the banks in the ﬁrst ‘section
. of the Canal, should be ascertained to be ina
safe state before the admission of water was’
* permitted, and also that the provision of cross-
ings should be properly carried out, in order that the ighabitants of the villages near the Canal
might be enabled to reach their fields without difficulty. I therefore proceeded to Kurnool, -
which I reached on the 20th May, and I have taken advantage of the opportunity to make &
complete inspection of the Company’s works, and I have the honor to report the result of my
inspection, which will afford Government information regarding the progress made upon
- the works, since my predecessor’s last general
* ‘é‘gj;‘:ﬁ:ﬁ%f;ggfg;if;g;ggg;“d Proceedings of  jpspection,* and also regarding their present
’ state and prospects.
2. The specxal points referred to in the orders above quoted, will be reported onin theie
proper place, and I will now begin with the Anicut and head works at Sinkésala.

Sdokésala Anicut, : 3. DBoth branches have been completed

» to their full height, no gaps remain, end

that which formerly‘gxisted at the north end of the north branch has been closed by altering

the line of thie extreme end of the Anicut, in ‘the direction of a more favourable ledge of

rock, and raising across the deep channela wing-wall of rubble masonry, which is connected with

a mass of rock on the river bank, which rock forms a favourable termination, and will 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

No. 2,668, dated 15th September 1863, reported in No:
1,540, dated 27th May 186¢, paragraph 68,

" said 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
a crown composed of small irregular rubble stone is ill-fitted for such a position. All the rubble
. stone work of the Anicut must be pronounced

t According to the Supplemental Estimate the average cost inferior, and its cost has been very high.‘f

is Rupees 4-3-0 per cubic yard, or deducting the excess of . 5 .

5,000 cubic yardsin the quantity therein shown, Rupees 5 This part of the subject will be reported on
per cabic yard: fully when the Chief Engineer’s report and
1 No.1,236, 20th April 1864, “the Supplemental Estimate, referred to in the
Order as per marzin,} are received and re-sub-

mitted, but even had the original rate, Rupees 3 per cubic yard, not been exceeded, a very
) superior class of work should have been-

obtained,§ and it cannot, in my opinion, be
deemed at all a subst/Zial or satlsfactory weir

§ See the cost of the very superior work noticed ia paras
graph 35, viz., Rupees 2§.

- for the supply of the large and important Canal, at the head of which it stands. Some parts

have already shown signs of weakness. In the vorth branch, at placee the rocky bed on which
the Anicut wasbuilt, appears to be less hard than was anticipated, and at ome place a sort 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 s0 slight, that there
was ittle chance of its standmg, and in the
next place the formation of the rocks admits of

!
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8. Except under the new‘wing ab the north end of the north branch, I observed no con-
erial is

siderable leakage. That wing is built on rough stone, and a large mass of similar mat
likely

being thrown into the deep hollow in the rocks, immediately in rear of it. Itis not un
that, as the bed of the river above the wall silts up, this leakage will bg almost, if not entirely,
stopped. There is a small vent in the wing near its southern end for the purpose of preventing
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. - ‘ '

7. - It is estimated that the extraordinary

Wiog-walls of Anicat and their level. , )
' fresh of 1851-52 would reach to 8 feet above

the crest of the Anicut, and, according to present orders, their height is to be 9 feet above crest.

This margin appears to me to be very much too small for safety, andit would be g0 even could it
be considered certain that no higher fresh could occur, for the waves would wash over the walls
“and endanger the embankments at their junction with them, It will be advisable to comstruct
upon the tops of these walls at least an additional wall 2 feet high, and of the same width. The
cost will be very small, and I have asked the Executive Enagineer to make an Estimate for it,
and the additional security afforded by.the small increase of masonry will be great, V '

8. These, as originally constructed, went
westwards from the north wing, and crossed
a drainage channel, which would have required

Embankments, nquh end,

Re!‘err!ed to in paragraph 6 of:Genezu.l Ludlow’s Report, -
a culvert ; an opening has been left to enable this drainage to reach the-river. It is now intended
to carry the embankment northwards in a direct line to the high ground about 300 yards distant.
In order to 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 €0 for a year’s occupation, which at one time the Com-

any’s Officers thought of giving, in order to save time, ending the regular transfer of the
pany g giving p g 3

daama—

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, that idea has been given up, and the land will be
applied for in thgregular manner. . This modified line of bank will be a great improvement upon
the lite originally selected, it avoids the difficulty of the drainage; it will be far less liable to
"injury from freshes, and its construction will be far less expensive than the completion of the

i o clues, The water would
) Plaster removed, goop pick out th’
e
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arrangement :
. 'y )t ma R .
Preventing a breach, ..Ybui:n.stwer _the purpose of © existing embankment. .
; . . - : . .

1t cannot be relied on, S ' oo . - : : . o
" Embankment between the two branches of the Apicut. 9. In paragraph 7 of his letter General ~.
- : Ludlow speaks of the earth-work as being com-
i f=]

- pleted, but since last year considerable modifications _have been made. The level of this cross
- bank has been for the most part raised to 15 feet above crest of Anicut, and the greater part of

vation, somg mv:::ed I{IZT dry into wet culti-
the ¢ reliable plan of i ; :
y th'efwts of the present body of ::;nid’mg the earth-work of this addition has been thrown up. The up-stream slope was partially pitched
18 part, requires (o be adopted, , P picut with rubble stone last year, but the greater part of it will require re-packing, and, at the junction
+ - Probably of the bank with the north wing of the south branclf, either much additional stone must be

' €Conomica] j; - '

m : .
ake a puddled wa]] above the b:: t}l:e end to . given, or the wing return must be continued some distance further along the face of the embank-
ach and gap, . ment. As there is a rock foundation, perhaps the latter arrangement would be the better of the

and ¢
oremove ang re-build the body on the solid :
\ : . _ two.

rock, or t .
a](me pugglb()dy mlght be Ieft, the lOWCI‘part L. . . A
“d ‘0 8 to stop the water f \ | - )

Coming th
g through the Tough stone, and then the

10, These with the exception of the.
coping and roadway have been completed, and a.

few days will suffice to finish those works. At the time of my inspection nine out of the twelve
vents were open, the water being 3 or 4 inches above the crown of the Anicuts They are fitted

< with revolving shutters, and considerable skill has been evinced in guarding against the evils .
attendant upon this method of regulating the discharge ; but a good deal remains to be done
before they can be considered really efficient. They are free from vibration when open, and this -
is a great point. ‘They are not, "however, at present capable of being opened and closed with less .

o ~Anicnt Under-sluices.

the marginal gketch A
B w{::;‘sjez,‘: body, founded on rough :ff;:sen?
© the additiong] wall inorear e o
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R s o e
i e g




RS

P R -
o A gl g AR

4 - Proceedine - | o |
"84 of the Madras Government T —
e TR ke Departaan,

t-hén abx;;xt 20-men l. N »
, » 10 to each :
Operation is not altogether free capstan bar, and even then the di

“than iy convenient 1. :
faulty, » and while the workmansbip of them ig go

rans >:t 'Iron eyes fixed in the masonry

b of revolving shaty mitting .the power of the winch, Iy
7 o €rs to Anicut under-stuices js in a faj

. air

R - S . < . * ! . . T b Wwa ofb 1 H
Oﬁgfidg}:gﬁ[rmm shows shiattery . . 5.“; by 3’100& iexng Pnclxcal ly and tuccessful] ¥ solved
P T ng to the pri . i
. « N 1) o prime cost,® three ¢
of pole shutter ) ’ ¢ times that
: — % to the greater d:Mm
. 1,368 . : 4 erd.ﬁacu?t of
Surplementa] Estimmiles gives . iy Cutxpg repairs, and o the, Perhapé iu.)Yp e.xbe.
: . e ~ . 10,304 0ssibie

s i lity of provigin i
R xuxif,iiiﬁ?a"ii’fga;i Pm,i”blyu veatsat 2503 oo9 - during xt)he o Ql‘emaFl"e shos i
Tttt 0o s ! ;ontmuance( of the freshes, i the
' , L a shutter-of this descrint; ,
“this description becoming

ron work completed,
ole gl s ' o un .
pole shutters woulg not have been preferable Manageable, it s very doubtful whether

water, with the velocity

Perhaps, woul h derang .
ps, d render a shotter useless, -fangments as, without occasioning damaoe
, _ 3 damag

?

1 -

*1ng that the work js nearly completed 'ma
aipeg}' that the rubble stone jn chunax’n La{
st hae:telx)- wo;k than that of the Anicut wall,
per eubis yur " Th e been, E The cut stone work s.imi!arly'
costing Topons o at now being done, T am informed by the
® Probably of 5 Parahs thonay stiited o be p.er cub?c yard, . e et .
, though ststed to e 12, p this rate from 4]0 data.” The cbd: . 'make
A chunam’costs

"Annag a py ; ) 2R '
parah, a very cheap rate, The stons, 5 lam;ina;%e;-s PET candy® of 12 parahs or threo
| 1me gt .

the north side i : L 0
: of the river and d; 0l
.. ! 1stant 12 mi *Oue, comes from Kul:Gnt]
quarries is one ! ISt miles. The ‘ stutlah on
056 wh Rupee for each stone, and the averas  carriag
pose when I'was there, ‘was 13 ‘eubie fugy, gy o, 52 Of 195 stones,
- Setting two stones, "The cost of the 'ston:t.and i

Rupees 156-10, 14 i
; » the dressing ang seyy;
chunam and sundry 1 : e Rupees 3-13.8 ' -
! y labour, g - » OF together R ive of
. above data. This, however. w?j tlga}: 204 Rupees woulg appear to be thl:zpeesl ‘19-4-6"GXCIUS]"e of
- - » This, bo » would be much fo high for t1. Tistance 1o oursnd.e price, with the
‘q?:valgnt b0 7% Annas per ton per mje, even ﬂllo’wing fon EID% 12 miles, the carriage,
e g . *0ur cart loads to the cubie ‘ard
:::btihme Annas per loadt per mile, or dju!r)le,
¢ yard. The quarrying, if the stone be

at any rate I Rupee pe g nas, a3 laminated stong iq e: )
" 10 Rupees per 'cdb?c yalr)dratc'ut:lq yard, which added to 9 Rupees("n;e * ea'”f" detaclied ; Lug
. . : : e work» would seem’ to be very ‘az‘nple e (ziarlnlge’k e, iake
R » nd I think’ that, if the

I;Isl,ufn my opinion; outside rate,
Scé:tl:;e::h‘::r& .caHed_for. It is one of the very
irch, a1 gl e cost. of his work should be, and
, erate increase on -the price which

‘ P ' I TR, : . men, fo g .
.o 2uch materials ought to be Procured by othey meaﬁ; 2GBTS, &ey show to be fair and'suflicient
' - : N e L R ’ . o ’

Resident Engineer, M. Harley, is

-

N thel ordinary ratg-s, would améunt 'to 9 Rupe,
near the surface, would Perhaps be under ;pzes
. n

special airange. v

. e m e - .

.A.M-,.,..._‘,.." {9
. ;.A'."“‘.ﬂ" -

Nt

o B e s

e AT

Proceedings of the Madras Government, Public Works Department, 5

12. This work has been completed with
the exception of the screw gearing for working

I

Main Canal Head Sluice.

10 out of the 13 vents. Thelarge 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
4 ‘ " be ample opportunity, for considering how it is to be regulated. The masonry work of the sluice
3 appears to be good. The ordinary or rubble stone work has, according to the Supplemental
s Estimate, cost on theaverage 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 cubic yards, it will

be necessary to wait for the explanations which were applied for by the late Consulting Engi-

~ neer, before offering any opinion on the subject of this discrepancy, or speculating on the differ-
ence between the.cost® of the rubble stone

work here and at the under-sluices. Mr. Wilks,

TN e BN

Per Cubic Yard,

- ! . RS. A, P.
) Slaices o0 .. ’
E‘e‘fg’sm{;f“ - 12 12 o the officer deputed to measure the works and
. . - examine the accounts; has completed his
® & . . . .
investigation, so far as the Anicut and head works are concerned, so that ere lonz the Chief

-Engineer’s report may be expected.
13. These have been fitted in their places,

The Head 8luice Shutters.
) and their workmanship is, so far as I could judge,

excellent ; as however the béarings 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

introduce three tunners, 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 |
- shutter was raised and lowered about half an inch or so, when I was there, but as its iroa work
was not completely fixed, and as moreover it would have been very inconveuient had the shutter

been lifted, and had its lowering proved impracticable, ne further experimental working was -

attempted.

+ Rear Apron of Head Sluice. 14. This, last year, consisted of packed

rubble of no great size, and only about a foot

" indepth. It was almost entirely destroyed, and since then it has been re-placed by a masonry
apron of rubble stone in chunam one yard thick. The presence of water and mud upon it pre-
vented my seeing it, and these particalars were obtained from the Resideat Engiveer.

15. These, last year, consisted of a very

light rough stone pitching at a steep slupe, and
In such a

) o o .
 Revetments to Channel banks immediately in rear of the

( ' Head "Sluice. .
: ' they were of course washed down.

situation either a massive revetment or a rubble masonry wall is indispensable 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

scarping the bank at a slope of two tq one, should be carried out in an efficient manner.
) ; 16. In the first mile the work remaining

to be done consists of a moderate amount of

rock clearing from the bed of the channel, and the levelling of the embankment at parts. The

berm between the embankment and the Canal is generally too narrow, and in the absence of a

counterslope to keep the drainage of the bank and berm from running into the Canal, the side

slopes of the latter will be guttered, and a good deal of soil will be washed down into the Canal.
17.  In the second mile the temporary bridgé for Contalpaud has been commenced. It will,

like all the small bridges, for the immediate convenience of the villagers, -consist of two vents
of 12 feet each, the piers being about 4} feet high, with a platform roadway 10 feet 4 inches between
the hand rails. For the first section of 17} miles the superstructures are in an advanced state,
some of them being under preparation at Kurnool, and the remainder at the sites of the bridges.
In this mile the excavation of the Caual is complete, with the exception of a small amount of

Main Canal, ’

rock cutting.
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‘Where the canal spreads out into a tank to the east of the above calingulah, both the earth
o
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18, In the 3rd mile the temporary bridge for Dudigéla is nearly finished.
Just below 'the‘bridge a considerable quantity of hard rock has to be cleared out.
The banks in this mile require raising in several places, and revetting at the inlet
calingulah and culvert, ‘ - '

19. 4¢h, 5th and 6th miles.—In the 4ih mile the first of the tanks résulting from the single
bank arrangement occurs. It is but a small one, the revetment of the slope has been commenced,
and is about a yard above the level of the sole of the Canal. A revetment is in progress also all

Yeddurér Tank breach. along up to the first calingulah in the 6th mile,

) . In this mile is the Yeddarar Tank, which

breached last year. The embankment here has been completed to the full original section, and
the wideninyg is in progress with interior revetment ; the base of the embankment, as now
arranged, ie suflicient, and if the work be carefully completed, the earth-work well consolidated
behind the revetment, and the water admitted gradually, so as to season the bank, there will,
I think, be no risk of another accident. A few days will suffice to complete the earth -work and
revetment to 5 feet above sole of Canal. The Overseer’s attention to the necessity of pushing
on this part of the work was particularly called by the Executive Engineer, and when that is done,

the bank will be safe from danger from any water likely to come into the basin from any ordinary
fall of rain.
!

The Yeddariic temporary bridge is to be commenced immediately at the east end of the first ™

calingulah.  Another temporary bridge, which has not as yet been commenced, is to be placed

" immediately to the eist of the third irrigating sluice.

. ‘20. 7t{a,, 8th, and 9'tlz miles.~—A great deal of revetment has been done up to the end of the
sing'e bauk in the Oth mile. The embankments also have been much strengthened, and, except
at some few places for short lengths, the adlitional work of this description remaining to be done

is inconsiderable. The rear stone apron of Calingulah No. 2, in the eighth mile, has not
been completed. ‘ ’

-4
J L

>
The Singaram temporary bridge in the 9th mile has not yet been commenced. There is
at present a pavement across the channel. In the 8th and 9th miles the sub-soil is by no mea
bad',' bat the bank is not so good as should, under such circumstances, have been the ycase T;Z
coolies very 'naturally take the light clay or silt surface soil, but the rate paid, 2} Annas.a cubic
yard, is quite sufficient to pay for the best soil, and at any rate all the interior of the bank

should have l.)een constructed with it. The soil of the cutting below the site of the Sinpiram
temporary bridge, and up to the culvert in this mile, is very bad indeed. /

The culvert is one of those which failed, and is that referred to as No. 10, in barag:zph 18
of the late .Consultmg Engineer’s report. A rubble mesonry revetment is under construction on
the north side of the canal above and below the culvert, and a stone pavement has been laid

- down on either 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.

) 21. 10tkh, 11th, 12th and 13tk miles.—Calingulah No. 8, in the 10th mile is.on ro‘.ck and
is complete. The masonry work of Calingulah No. 4 in the 11th mile is com lete A,b t
one-third only of the width of the rubble apron in rear has been laid. e .

Up t? this the emba..nkment is nearly complete, and the revetment in progress, and thence
up to Calingulah No. 5, in the same mile, the earth-works are nearly finished l?ut t},xe revel ot
has not been commenced. The masonry work of Calingulah No. 5 ’ ent

i
rubble apron, but the horizontal apron has not been commenced, * complete, also the slope

At the upper end of this calingulah is the site selected for a temporary brildge for Nidajud
g Ndajud,
-work

and the revetment are making good progress. A second temporary bridge for Nidajtd is to be

built at the west end of Calingulah No. 6.

o
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! | The em'bankments: 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.

A e e 7~ e T
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22, Thé‘calingulahs of this part of the Canal have been arranged with their crests on the
level of the surface of the Canal water .when full (8 feet deep), but as, at any rate for the
. current year, it would be unsafe to allow the Canal to fill to this extent, the Executive Engineer
b 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. '

v - e -

93. 14th mile.—Calingulah No. 8 in this mile is just opposite. the village of Mung.alpaud,
for which a temporary bridge near that work is tobe built.- A mass of stone opposite this cglm-

gulah is being got out.

i Between this calingulah’and the Mémdialpaud tank below it, the soil of the embankment
! . is good, and 1 do not thiok a revetment,js necessary. Nos. 15 and 16 ir‘ngating sluices in this
mile require some ubble revetment in rear, to protect the foot of rear slope of embankment.

04 15tk mile—The earth-work of the Mimdialpaud 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 Mdmdialpaud is to be a platform bridge, which

has not yet been commenced. . - . L o

95. 16th mile.—A ferry boat has tobe provided for the village'of Mussamasfd 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. o S

- 17th mile.—Calingulah No. 9, 300 yards in length with its um'iet-sluices, has been

. completed. The shutters are also in the vents, but they are not qult-t-a com;.)lete, and I

‘ observed that many of the nuts, &ec., had been stolen, so that, in future, T1vets will have to be

substituted or the threads of the screws destroyed. From this work to the end of the mile, the

U ARV NP

i . Canal is in cutting. i
' 26, 18th mile.—The bridge that was commenced for the Bellary road stands, with its piers,
s 'I " gbutments and wings, cdmpleted to the level of the springing. The road is now carried by a
Do 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
L | 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 spend more money in pulling down what has cost a good deal. The embanlfments
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, a r_ubble masonry revet.
ment is being built outside, and over, the old revetment, and thi{s probably will, and certainly
would, be sufficient, supposing the earth-work in rear to-be settled, but whether this is the case
is doubtfal, and should it alter materially these expensive stone works .will be liable to damage.
% \ Summary of 1st Section, Hindry Division, 0 to 17 AMiles, 27. Patches of rock remain to be removed
P First.—EBscavation and embaakments. " at many places along the line. The quantity is
: not large, biit the rock is hard, Except below the site of the temporary bridge in the 3rd mile,
i the rocks occupy but a portioﬁ of the width of the Canal, and will not interfere with the supply
' S . 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. Here and there small
mounds of earth have been left uncleared; a few days would suffice for their removal.

At the Yedariir tank the entire completion of the earth-work of the embankment will
: ; occupy probably the better part of two months. Llsewhere no large amount of‘ additional earth. is
L - required, but much remains to be done in the way of dressing the slopes, levelling the top, making

.
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good settlements; &e. A large amount of work
] hasbeen done. Ata féyv placzs, but generally
‘where not so much required, they have not been commenced ; elsewhere the stone facings are
at least 3 feet above the Canal bed, and in many parts they are 5 feet above that level. It is
intended to complete them as early as possible to the latter height all along, and then to procced
with another yard and so oo, and this is the best arrangement. that could be made. The revet-
ments are generally of good section, and the matérial is very well adapted to the purpose. In
two respects, however, the way of carrying out this work, is very defective. All along the line,
two or three short lengths alone excepted, there is very good soil obtainable at a moderate depth,
if not on the surface, and this should have been used as a backing to the revetment ; and in the
next place the stones have been packed on unconsolidated earth,a very serious error, and one
~ likely to increase greatly the ultimate cost and to give much trouble in carrying out repairs.
Had the earth-work of the bank in rear been well tamped, a matter of no difficulty as in most cases
the slopes have recently been increased, and had half a yard or two feet of the best soil been
laid as a dressing to the slope, and backing to the revetment, then well consolidated, and the
stones packed against it, the extra expense would have been but very small, and the failure of
any part of the work would have been out of the questidn, while for many years no expehditure
on repairs would have been needed.” I pointed ouat to the Executive Engineef the great import-
ance of taking these precautions to ensure stability, and he has given orders accordingly, so that

it may be hoped that the remainder of the work will be executed in a thoroughly satisfactory
manner. '

Second.— Bevetments tointerior slope of Canal.

Third.—Revetment on exterior of bank. A small quantity of this revetment had

_ : just been done at the upper part of the Canal

to protect the earth-work from {;he river current in high freshes, It hasbeen very badly-done,

and oughtto be done over again, and moreover instead of following the irregularities of the

earth-work, which is simply in the rough state in which it was thrown over, the latter ought to
Le dressed and put into line before the stone work is added. v

Fourth,—Rates for Revetments, . These are at present far from satis-

factory. Sufficient care has not been taken

to ascertain what the fair rates would be, and a good deal of money has in consequence already

been spent unnecessarily. For instance, 1+ Annas per cubic yard, were being allowed the con-

ttl'actor for the very indifferent exterior revetment noticed just above, and, even supposing it to

be of any use, it could be done fur 4 or 5 Annas. At other places some of the work was being

done for 14 Annas and some for 10 Aunas, and in all cages this is very much above a fair averag:,

though of course less so in the tanks, where the revetment will be of considerable height. The

stone is very abundant, is generally within two or three hundred yards of the embankment, and

is very easily packed. The rates appear to have- been fizxed by a predecessor of the present

Executive Engineer, and that Officer admits that they are far too high, and he has ordered their

reduction. Probably 6 or 7 Annas would be a fair average rate for the whole section. I

® Vide paragraphs 88 and 39 below, obtained* practical evidence of the correctness

of this opinion, in the second section of this

. division. =~ ’

Fifth.—Masonry Works, All the Calingulahs, culverts, and irri-

. gating sluices have been completed, so far as the

masonry work is concerned. The rear aprons of some of the calingulahs are incomplete, and it

is doubtful whether the rubble aprons will, where the height of the over-full is great, be found

sufficiently substantial. THe self-acting shutters of those culverts which are on a low level were

. noticed by General Ludlow as not efficient. The one I examined particularly was not well

arranged, and I think it will prove .useless to exclude river water, The shutter wh'en closed

hangs perpendicularly, and it is igtended to attach a counterpoise to check vibration. Such

sluices are not at all difficult works to plan, and it is to be regretted that a more eflicient

arrangement was not adopted, .
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_ The irrigating sluices have all been completed, Those in the embankment require a little
dry stone revetment in rear.” The rest are in fhe Ealingulahs, and will answer very well.

28. No part of the flooring of this work
) : ' is quite finished, but otherwise two-thirds ofs
the width are completed, for the whole length, and one arch, the northern or upper one, under
which the diverted Bellary voad runs, is finished to the full width. The parapets or side walls

of the Canal are completed only for a short length at the wings. The heavy rains of the last
day or two* have leaked in many places’

- : through the arches, and particularly at the
junctions of the thirds in which they were built. The Executive Engineer informed me that he
proposed recommending that the flooring of the Aqueduct over the Bellary road arch should be
asphalted, at an estimated cost of Rupees 800, and this appears to be a very necessary arrange=
ment, because, if ordinary rain finds its way through the masonry, the leakage, with eight feet
of water in the Canal, would be great enough to render the road almost useless. Somewhat may
perhaps be done, in completing the flooring, to stop the leakage, but I am afraid the improves
ment can at best be but partial, To asphalte the whole interior of the duct would probably

Hindry Aqueduct.

* gth—10th June:

_cost Rupees 15,000, and at present I cannot say whether it would be advisable to incur so great

an expense. It will be easy, however, to try what the leakage amounts to, the first time*water
is admitted after the left parapet is raised, and upon the result must depend the settlement of
the question. The stone of which the work is built will not suffer, but it would not do to allow
the mortar to be gradually washed out. The work is a handsome and substantial one, and it is
to be regretted that precautions were not taken to make it water-tight. To make it absolutely

- so under the pressure of 8 feet of water might have been difficult, but as ordinary balf

brick masonry can be made to hold two or three feet of water without leaking, the percolation
of rain water at a pressure due to, at most, three or four inches must be considered as evidence
that sufficient care was not taken.

. Main Canal below Hindry Aqueduct: : . 29, 18th mile.—DBetween the Adueduct
nd Section, 18 to 32 miles.

. v ‘ and. the Kullir road, rubble stone masonry
walls have been substituted for dry stone revetments, these are in an advanced state, and it is
expected they will be completed by the end of June. If, in filling in the earth in rear, care be
taken to consolidate it thoroughly, this part of the Canal, the insecure state of which at the time
of General Ludlow’s inspection was specially noticed, will be quite free from risk of damage, and
as the soil is very bad, and there was not room without greatly encroaching on the Canal to
re-form the slopes at a stable angle, I think those walls, though necessarily costly, will have
met the difficulty in the best manner. Fromthe Kalldr road the interior slopes will be revetted
with dry stoue. This work has been commenced in some parts, but most of it remains to be
put in hand. The excavations are nearly completed, and the embankments are in a forward
state. : T i

Gooty road bridge. 30. 19th mile.—This bridge is one of

three arches of 30 feet span. It is built of

slate rubble, with cut limestone dressings. The work is very good. The east parapet and the
coping of the west parapet are alone incowmplete.

- The cut stone work has cost 14 Rupees a cubic yard. s
The slate . » 23 ‘

” : ”

These rates are exclusive of petty supérintendencé, but f.hey contrast very favourably with those
at Siinkésala. . ,

- . Main Canal. R The double bank ends a little below the

: » - _ bridge. The excavations above bridge are

complete with the exgeption of two patches of rock. The embankmeuts in this mile are for the
most part in a forward state, and the soil is generally very good.

L e
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The revetment between the bridge and Sluice No. 23 is i progress. It would have been
sufficient had the stone facing commenced below the sluice as a ridge confines the Canal, and the
soil is good enough to stand in & position where there will be no waves or wash.

. Above Calingulah No. 10 the revetment bas been completed for o considerable
distance., Detween Calingulahs Nos. 10 and 11, the revetment has not b_een commenced, and is
not required, the soil being very good, and the bank not exposed. The embankments have been
nearly completed. ' : ~

31, 20th mile.—The chief feature in this
mile is a cutting 800 yards in length, by an
average of five yards in depth, through a ridge. The rate allowed in the estimate ‘was one

Rupee for three cubic yards. The cutting has, for 3rd of the intended width, advanced sufficiently

to admit of an opinion being formed of the cost of excavation, and there is so much easy work,

that, after carefuily examining it, I came to the conclusion that the original rate was but little,
if at al), under the mark, and that a skilful contractor could have done the work for the money.

The work was given on contract toa Mussulman gentleman, who has made a mess of it, simply

I thiok because he was quite unacquainted with any work of the kind, and be has made use of

subordinates equally unskilful, added to which he has scldom been to -see how matters were

gettint.g on. Looking, however, to the absence of trained ccntractors in this part of the country,

Cubic contents 1,20,000 cubic yards

" and to the fact that this contractor has been of mush assistance on other parts of the line, it is

intended toraise the rate to 8 Annas. Beyond this it would not be right to go, and the Execu.
tive Engineer is quite prepared to cancel the contract should the contractor desire it, and as he

~ declined to do so, I presume that he thinks he can work at a profit at this rate. Below the
cutting no revetment is required above the irrigating sluice, 1 have proposed to the Chief Engi-
neer that the additional bridge for Zorapore should be built at the deepest part of the catting.
The Collector approves of this selection, and as it is the most economical site, both as regards
the bridge and also the connecting road which will thus run along the water shed I have no
doubt of the Chief Engineer’s concurrence,

Probsle date of completion of embsnkments up to this '82, The Executive Engineer considers
point, : that all the embankments from Sankésalah to .
the cutting in the 20th mile, will be fully completed, the upper parts of the revetments
o Inthe 20th mile, excepted, by the 31st August, The cutting®

should be finished to nearly half width by that
time, and that will suffice for present wants.

Main Canal, © 83. 2lst mile.~Up to the under-tunnel

‘ at 20—570 the greater part of the earth-work

bas been finished, and the revetment is making good progress from the commencement of the mile-.

The under-tunnel is now 240 feet long, its original length having been 190 feet. It is said to

leak considerably, but perhaps the new plastering over crown willimprove this, Just below the

under-tunnel tha Canal embankment crosses a valley where a moderate tank will be formed.

The revetment of the deepest part of the bank has been commenced, and from 20—1,100 the

revetment is finished, The bank is of full height, but some strengthening is required ’and the
cutting through a narrow stony ridge remains to be completed. - -

34. 22agmile—Up to the Calingulsh No. 12 embankment complete, and revetted but
three or four small ridges remain to be cut through, ’ ’

’I.‘he calin,g.rulah is on rocky ground, the east end however is not secure at pfesent and
Mr. Smith has given orders for a training wall to prevent the surplus water running diauonany
o R

across the winc.g, which it would now do, and then perhaps the wing and some of the embankment
would be carried away. SIen

Below the calingulah much additional earth-work is required to the emi)ankments and
the revetment is incomplete, - o
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In this mile there will be a tank of considerable depth (20 feet atthe deeper part). The
interior slope is revetted mnot very strongly, and at too steep a slope. 1t was done last year, so

~ that it has had some stasoning.

35. 23rd mile.~This mile commences with a wall instead of an embankmenf, as the sub-
soil of rock comes to within 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
the water level, and its average thickness is about one-third its height. “The length is 600 yards,

" The towing 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. Thisis a solid wall,

and from an inspection of the section at the unfinished part at the end of the under-sluices, I -

think it will probably be water-tight. The sluices are eight vents of 4 feet.

Originally designed with three arches
of 9 feet each, and piers & feet high, in fact
as a culvert " to carry banks overit. Then it was proposed to raise the piers to 15 feet, and

Kadrabagh Aqueduct.

‘so convert it into an aqueduct. Lastly, upon observations of a flood at the one arch
bridge over the Gardidimadigd road, a little south of the Canal, three arches of 23 feet were -

given. The arches have been completed, and the wing-walls are in progress. I was informed
that the eastern pier was founded at 10, 11; 12 and even 14 feet, the soil being found to be
extremely bad, and that the foundations of the western pier are 2} feet deep only, the soil being
g1id to be similar. The western archis, to be & roadway, and its flooring is 2 fee t 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 incurred, it should be ascertained whether the found-
ations ars as stated, and if so, whether the soil is hard and ficm. If not safe, under-pinning or
piling or some equivalent arrangement must be resorted to. The work is estimated to cost 30,000
Rupees, and 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 Engineer, anitem Rupees 7,282-8-0, the value of 2,913 cubic yards of masonry
rendered useless by the change in design was included, but this was struck out, probably owing
to some misapprehension, by the Chief Engineer. Tha centre arch is somewhat cut of stape,

apparently from an imperfect centring, or from the distor.doa of the centring from unequal

building on the two sides.

-

The embankments above this aqueduct will be very high, and they are not as yet nearly
finished. The revetments are hardly commenced. '
" Maio Canals 36. 23rd mile.—In the portion of this
T mile to the east of the aqueduct the south bank
is nearly finished, and the north bank is about two-thirds done. Revetment not commenced.

37. 24th mile.—Up to the first spur, where the south embankment terminates, the bank
works bave made similar progress to those in the latter part of the preceding mile. 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

or to one foot above water surface level, The wall was not absolutely necessary, as soil was
procurable for the completion of the embankment. L .

From this up to the } mile the north embankment (single) is about half done. The inner
slope is to be shingled, and the rate is 4 Annas a cubic yard. Thence for GOO feet in length
across a deep gully, a double wall, in place of an embankment, is being built. In the stream or

pullah this wall will be 37 feet bigh ; where 30 feet high its dimensions are : Canal wall 6} feet

at base, 21 at top, out side batter 1in12. At 9} feet from the back of this wall is the outer wall
4 feet at base, 1} at top.  There are to be three intermediate horizontal connecting walls, each 2

feet thick. The rear wall is furnished with “weep holes, and the gpaces betwcen the walls are
being filled in with dry rubble and sand. Tt will be seen that a leak through the front or Canal
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wall involves a leak through the whole work, The cost of chunam uot being very great, 8 Annas

a Parah, and it might probably be had for about

~ half* this ; it would bave been better, I think,
to have built a solid wall, or to have filled in the spaces with concrete. There is to be a scour-
ing sluice in the deep channel, bat the plan for this has not yet been furnished. The wall is at
present 25 feet below its full height. It is not clear why a wall was substituted for an
embankment at this point, as plenty of soil was procurable.  Up to the end of the half mile two-
thirds of the earth-work done. Thence the bank is up to its full height, and pitching the inner
slope with lumps of lime kunkur has been commenced, and is for some distance finished to 3 feet

. above water level. Up to next small valley, bank full height, but not full section. Theuce to
No. 13 Calingulah the earth-work is three-fourths done, and the revetment nearly half done,

® Vide cost of that in the 26th mile.

No. 13 Calingulah.—Body wall completed to full height except at a gap where a sluice
is to be put in. The piers to carry the tpwing path have been commenced at lower end ; only a
small part of this ca'ingulah is in the 24th mile. It will require a substantial rear apron, length
450 feet. .

- 38 25th mile.~Earth-work very nearly finished, and the revetment also! The last 200
yards of the mile somewhat behind-hand; rate for, revetment 6 and 8 Annasa cubic yard, soil
good all along. '

39. 26th mile.—Up to the first ravine the earth-work of the embankment is behind-hand, but

the revetment ia well advanced. » This latter is on a steep slope, is well packed, and its cost is 4

Anpnas a cubic yard. The wall across the ravine is to be 40D feet long, and on the same gection

8s that in the 24:hmile. Cost of the wall about Rupees 2-2-0 per cubic yard. Itis well built

and is at present 8 feet below level bed of of Canal. The rubble and sand filling is here a

mistake, Iconsider, for the chunam costs only Rupees 1.1-0 per Candy of 5 Parahs, and the exira

. cost of constructing a solid wall would therefore be very small, especially as much less sand
would be used and that maerial hasto be brought a long way.

A few yards further on there is auother wall, which is at preseat 4 feet below full
Leight. This, too, has a thin core of rubble and sand, and it would have been actually Eheaper
‘to build it solid. Thence across ridge the embankment is nearly finished, and revetment is not
necessary, but the interior slope may be shingled at 6 cubic jards for the Rupee. Across the
next valley another double wall is in progress, and is now 8 feet below bed of canal

40. £7th mile~First of all an embankment wag planned and partly constructed ; then a
line rather higher up the slope was chosen, and a shallow cutting with a low wall parallel 1o it
was proposed ; next a very high wall across the ravine was to be substituted, and lastly, an
embankment on the upper line is intended to be carried out, and this latter, including revetment
is estimated to cost 21,000 Rupees less than the walls. A tramway is to be laid dozvn to bring,
the soil of the first embankment down to the ravine, and it is expected that the soil will thus be

placed in position at G yards the Rupee, though the comparative estimate allows 4 Annas per
cubic yard, _ , P

.At the lower end of the 27th Mile the bank terminates at a low semi-detached hill, and the
Canal is carried round it, a little cutting being required at the saddle only ; up to the end of this

mile no great amount of earth-work remains to be done, a ili
, and the soil is generally too st
make a very water-tight bank. ; 7ieosieny o

41, 28th mile—At the beginning of this mile 3 small quantity of revetmeﬁt was bein
done st 1 Rupee per cubic yard, this was au extravagant rate, and it has been sto ef
Embankment nearly completed up to where a wall takes its place. This wall is altongfhe;
.n.early %ths of a mile in length, It is double, its dimensions (8 feet base to 18 feét heiolc:,t} are
m.sufﬁc-lent, and it is to be backed with a bank, Near the lower end the véry thin casin?r walls,'
wiih cross walls at 90 feet intervals, and a filling of clay and gravel led to cracks ; the wal?is nov;
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beirg i)acked wiih earth on i)oth sides. A short break of between 200 and 300 yards occurs in
the wall, 2nd then it will be continued to the end of the mile. This part, 120 yards in length, has

‘not been commenced.

42. 29thmile.—The wall, not yet commenced, is to be continned to the } Mile, where it
will end. Thence Canal cuts through a low saddle up to No. 14 Calingulah, 450 feet long.” A
good deal of earth-work remains to be done in that part. “There is a gap in the Calingulah
where under-sluices are to be built. A rubble stone rear apron will be necessary, From
Calingulah vp to the end of the mile the earth-work has been nearly completed. No revetment

done."

" 43. 80tk mile.~Most obf'thbe earth-work of the first 1 of the mile done. From this point
the line was originally taken on a very low level with very high bauoks; after 17,000 Rupees had

_ been expended a line higher up the slope of the spur was chosen, and the Canal is being made in

cutting, while the embankment is formed by a wall or masonry revetment with rubble back-
iﬂg and the soil from the cutting in rear. This is a very expensive an:angement, and moreover,
the work is on a portion of the line which it is proposed to abandon ultlmate]y' for a deep cutting
through the ridge, which would shorten the line 2 miles. The w0r]'; qlong t.h1.s part appeared to
be very much above the level of the preceding mile, but the Sub-Assnstaq't Engm:er says tha.t th.e
levels have been repeatedly checked. The estimated cost of the cutting for 2rds of a m\EIe‘shls
Rupees 35,000, and for the wall revetment 18,000 Rupees, or altogether 53,000 Rupees. e
ake made is in the position of the embankment works. The. transve'rse slf);te (ff
the ground is great, and the wall is placed so far from the edg.e of the cutt}ng that its height is
materially increased. Calculating roughly; a cutting averaging 1} yardsin dep'th would have
provided about enough soil for an embankment plaeed close to the edge of the cutting, and a,:. the
sate the work is nmow being done, the whole cost would have been between 20 and 23,000

principal mist

Rupees. |
' 31st mile.—Commences with a ‘high wall, where a more economical cutting might have

been made close by and on a better line. Beyond the wall up to the lower _end of the Nellum-
paud tank, the earth-work is very nearly finished. T.he rc.evetment has not been commenced, but
it has been given o.ut on con‘ract at Rupees1-2.0 per.cublc ?‘ard, where 5 or 6 Annas would have
been sufficient, and stone is so plentiful, that pitching mmg.ht h.ave begen executed at 1 R'upee
At the lower end of this mile a little shingling has been done on the inner

slope. .
44. 32nd mile.—An Lirigat
Tarth-work very nearly completed thr

be better to wait until alter the rains.
& No. 15,

jon sluice has been coustructed at the begioning of this mile.
oughout. No revetment has been commenced, and it will
A second sluice is to be built where the foundations of
the wing of a calinzulah,* not now considered
~ necessary, had been laid. The embankments are
very high, The soil is generully; not good, though the latter part of the mile is much better than
that found higher up. '. . '
o Cut stoﬁe work has been done here at Ruapees 7-8-0 per cubic' yard, but ilt‘ll's co?lsulered
that this did not pay the contractor, and that 10 Rupecs wou!d be a faircr rate. iis mile com-

1letes the second section of this division. .
45. Levels were taken for an alternative

line fiom the Calingulah in the 20th mile, and

< Y'ne would have struck the one adopted about the middlie of the 32nd mile, and W-OUlS hfz;ve
this boe WO; Canal :o‘ the extent of nearly two miles. It was thought, however, betl;.r in the t-tSt

» and R o
‘ shortened the | £ supposed cheaper circuit, and to leave the straighter cut for execution
jnstance to carry out ? ‘however of the line chosen were not duly est'mated>

' i e real difficulties _ |
st some ke tlune.:ix;r;e one lac of Rupees, for the shorter line to have been at all adequate,
ng the es ,

lear that it could have been exccuted for less money thin will have been expended by
it is now clear . » ,

Alternative line below Caliugula'hr in 20th mile,

g
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the time the present unfavourable line is completed. It is much to be regretted therefore that
fuller consideration was not given in the first instance to the difficulties and advantages of the
alternative routes. ’ ‘
Summary of the 2nd Section, Hindry Division, 46. The country through which the
_ greater part of this section of the Canal runs
undoubtedly is a very difficult one. The levels obliged the line to be carried above the narrow
slip of comparatively level ground near the Toombuddra, and the Jugganath hills, which it skirts
throwout on this side a great mumber of low spurs divided by ravines of considerable depth:
while the soil is either scanty or not well suited for embankments intended to re'ain water.-
By the arrangement adopted, the Canal is carried round the spurs and there is but little cutting
and the ravines are crossed eitherby very heavy embankments or by masonrjv walls, The co:;
of this part of the line has necessarily been great, and I think it is probable that a cheaper
straighter, and safer plan would have been to cut to a considerable depth through the spurs’
and to carry the spoil by trams to form the embankments across the ravines. Ever; cubic yard
of cutting would have beea made to do double duty, by a careful adjustment of the yie.ld of the
cuttings to the wants of the embankment. This plan was not examined in detéil, and therefore
the data for a comparison do not exist, but when the very heavy cost of the massive high walls
is looked to, there appear to be weighty reasons for considering that cuttings would hav: proved
more economical. . , °
1st,—Exzcavation and Embankments. 47, Should it not be considered advisable

: to divert labour to other descriptions of work,
June 1864, . it is probab'e that. these will be completed

. ~ within a year from this date,* but at any rate
there will be no difficultyin so far completing them, asto enable the canal to carry one-half the
‘maximum supply of 4,00,000 cubic yards.
These are making good progress, and the work is
being well done. They will throughout be completed to at léast two yards above the level of the
_ Canal bed in time for the irrigation of next season ; but it will take the greater part of a second

year to finish them entirely. The rates arein many parts of this section very reasonable, while in
other parts they are certainly very extravagant. Where contracts have besn entered into of

2nd,— Revetments to interior slopes of embankments,

course a reduction is not possible, and all that can be done is to require first rate work, elsewhere °

a great reduction will be made. Stone is abundant every where, and if the style of revetment
or shingling be adopted to the material available, the requisite protection to the banks will b
obtained for a sum by no means out of proportion to the advantage gained. Judeine from th:
actual cost of good revetment in this and other sections of the division, ap a:er;ne rate of
6 Annas a cubic yard is likely to suffice for the work remaining to be done, The Execuiiye Engi

neer is fully alive to the necessity of reducing the rates which were at first supposed to be

© necessary. ‘ :
 8rdi—Masonry works, The Hindry Aqueduct will probably not

. be completeted muc ithi 0 v
though there wouldbe no difficulty in finishing it in eightpor nine m:;}:hs,wxii'h;uec:;:r; eﬂrz,
Z;r()}")l;tttlllerio;l{a;l.ll suffice to enal‘)le it to carry all the water which will be required for the next

One bridge, that for the Gootty road, is all but finished, and will be openea for traffi
this month. A second bridge for Zorapore, in the 20th mile, remains to be built. Th - .c
work of the calingulahs has, with few trifling excentions, been finished ; but a:ll tbcesmasmf;;y
require substantial rear aprons, and this work is behind-hand, and in se\'eralicases no pr 9; woll .
been made in the Fstimates for any such protection. It would seem that the eflect o? a""~‘°“ f)as
of 6 to 8 feet has not been sufficiently considered, for, even where rubble stone has been over;(au
in rear, I am afraid the first considerable discharge will show its inadequacy to with [:7 p?]c fd
force of the water. The irrigation sluices are behind-hand. It is towards the Iowerte:da'n f tlh}'e
section that the breadth.of irrigable land first begins to be considerable, and there a o ! man
sluices will be needed ; the plans have not yet been issued to the Ranée O ag
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The walls in place of embaokments 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 within a
year be completed to 5 or G feet above bed, but a much longer time will be necessary lo finish

thém.

e The Executive Engineer thinks that it will éake fully two yeafs to complete the work
of all descriptions in this section of his division. _ .

48. 33rd mile.—The banks have just been .
raised 1th above the 14 feet above bed before

aflowed. 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

Main Canal, 8rd Sectcion, 33 to44 Miles.

. stony spur, and a small tank willbe formed. Revetment at Rupees 1-2-0 per cubic yard has

been commenced, the material being obtainable at 250 to 300 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 8 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
and will be given. The masonry of the arch-work is not sufficientlywell fitted to

one Is necessary,
It is proposed to cover the crown with concrete. Thence to Calingulah No.

prevent leakage.
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 in the Estimate. - Earth-work nearly completed up to end of mile.
Revetment of this part not commenced.

49, Nearly all the 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 33rd and beginning of 84th mile there is
d with a moderate transverse slope, and yet the bank is placed on ground 7 or 8 feet below
The intention was to obtain the full section of water-way without cutting,
. : and also a certain breadth* of water, havinga
A Minjmom of 60 feet. . ’ 8 ¢

minimum depth of 8 feet,but the plan is open to
conomy and safety. The revetments alone are a very heavy item in such
whereas in cutting it dces

groun
the bed of the Canal. »

objection as regards both e
a bank, and the excavation for the banks answers but one purpose,

double duty. , :
50. 34thmile.—Immediately in rearof the embankment in the first 1 of this mile, there are
‘ s much as 5 yards deep, and had the alternative arrangement

very deep pits, some of thema
referred te in the preceding paragraph been adopted not one yard need have been taken from the

outside of the bank. The work is costing 3 Annas 23 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
~No rear apron allowed, but one is certainly necessary, there being an
ely hard soil. Ilere the Canal entersa short cutting,

and diverges from the lioe partially worked out
o originally, in order to avoid submerging® the
large extent of land below Ulltr, There isan awkward bend at the lower end of the cutting,

which will have to be altered. ‘
35th mile.—This is nearly 3 miles in length, as the new line is just 2 miles longer than the

old. Up to the site of the Ullar Aqueduct a commencement has been made nearly all along.

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

Vide Order of Govt. No. 808, dated 26th May 1864.

* At only a few places does bad \black cotton) soil occur, and except there the banks will require

shingling only. A : »
51. A large portion of the excavation for this work hasbeen done, and one pier has been
' founded, the expenditure being about 1,100 Rs. ~

Tllir Aqueduct,
 The plan provides four arches of 25 feet, the
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Estimate is Rupees 22,010, and it is expected that the cost would be 28,000, as the rates are low-
The nullah for which the work has been planned has been formed bys a breach in the rocky
ground, which formed part of the bund of an old tank, and the site of the aqueduct is withina
few yards of the breach. .As arranged the wings of the work on the up-stream (nullah) side were
to be connected with the high ground on either side of the breach, and consequently the watgr
spread of the canal wouldbe shut out only from the few square ya:ds of rocky ground on the two
sides of the nullah itself. :

The village of Ullir is close at hand on high ground, aod after carefully examining the
locality and secing the contour levels checked, I could vot but conclude that the aqueduct would
oceasion an unnecessary ou‘lay, and that a wall with under-sluices across the nullah and a
bridge for the village road alitile below the wall would be a preferable arrangement. This
will, if sanctioned, save about 6,000 Rupees on the estimate, and double that in reality. One
arch of the aqueduct was to be made into a roadway, but the level would be very inconvenient,
and the bridge will be very much better. Formerly a sort of surplus channel from the tank ran
through a corner of the village, it will be advisable to prevent the Canal water entering this, and
a bank at a cost of a few Rupees will do this effectually ; it would have been equally necessary
with the aqueduct. I have addressed the Chief Engineer on the subject.” '

Main Canal. 52, 35th mile continued.—From Ulir

up to the Calingulah No. 18 (17) at the com-

mencement of the old 36th mile, the new embaukment has hardly been commenced, The
calingulah is tvyo-thirds finished, it has supecrseded a similar work which was constl‘ucte;i a few
yards distant, and in a dircction at right angles to that now necessary. Masonry good. No
rear apron allowed, but cne is absclutely necessary.

53. 36th nile.—~Earth-work almost finished throughout, and nearly all the revetment done.
First part of the mile soil bad (black cotton), after that much better (red, with laterit::); Tke
revetment has cost on the average 53 Annas per square yard, its height being 6 yards. Tts
thickness is great, and look'ng to economy unnecessarily so, it has been very well done. The
ebankment averages 14 feet in height. ’ : .

54. 37th mile.—Commences with a cutting averaging a little over 5 feet in depth, this is
finished, except a little clearing and levelling. Below this, embankment finished except’a little
backing to top of revement. A gap has been left for a s'uice; revetment very good, cost 4%
to 5 Annas per square yard. The material is a very fine limestone. o ;

55. 88th mile.—Up ta the wall nearly all the earth thrown up, and thg revetment gencrally
completed up to water level. The wallis 3 feet Qinches in width at base, and its height :"ill be I
feet ; length about 420 yards. Itis to be backed by a thin earth bank,  The cOst':vill be about
3,150 Rupees, besides earth-work. A revetment wou!d have been abou: 630, and as earth is
obtainusble, and the wall has superseded an. embankment, of which a lurge ponibn had been
thrown up, the change was not an advantageous one. Thence for a few }:Tundred ' yards to the
lowest part of the val'ey 3rds of the earth-work have been thrown up in the rough. At the de ‘
part a double wall of 510 feet in length with a base of 16 feet and an intended :l’me.iwht f21 fep
has b‘een commenced. All these high banks and expensive walls might have bc:n a0 ided elCt
carrying the line higler up the slope to the south-west. "An emptyinz sluice, which v:'(ﬂ ; ,' i)-y
for irrigation, is to be bui't in the wull. This mile will be termina‘ed by a;) i;ri'valion l] e : N
about to be commencad. Earth-work below the wall 3ths done, soil of this mile b:d (bla:"l:;z%tetg:)st
. cscfix;m:;)zzdmzléi:;:{’zlt:hcgl;né:llxgltlllst)lng e-m]ba(;lkments a}l;e nearly finished, soil bad, revetment

. g 0. nished, except kerb on one side. Over-fall is 9 feet
and no rear epron has been provided for ; the foundations are & I
mile, foi'l red wit: gravel. Near end of mile canal crossse:)l rltz;:r ?::roll)lyd:t?:\clltl;i;zl;ia;ti;r:azg
con-aining a good deal of a very hard conglomerate rock (quar ime v thi
double wall takes the place of an embai kment. ~ Antnder sl t(x?ce otfzﬁ ?:36;1?;51:10132 :):;?zulclgz:
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~ 57.. 40th mile—Commences with a continuation of the wall, which altogether is 1,100 feet
long. Beyond 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 Malayéla there is a bigh
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
canal has been repeated. A little revetment commenced, rate for bottom yard 6 Annas, which
is much too high, I think. The village will be passed on the west side by a cutting through the
ridge on which the houses are built ; twelve feet will be the greatest depth, but the cut is a very
short one. From the end of cutting, for a few yards to the end of the gravelly soil, the embank-
ment will require a core of clay with a base of eight, and a height of three yards, to prevent
leakage into the village. Below this there is an embankment seventeen to twenty feet high, 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 Aanas for bottom yard, 6 Annas for the next yerd, and 1 Rupee and

3 Annas- for the top yard, which gives an average of eleven and three-quarter Annas, and a

cost per yard run of ten and a quarter Rupees. It seems hard to condemn such exocllent and
beautiful work, which is extremely cheap indeed, -compared with work elsewhere, but as
revetments will in any case be a heavy burden to the undertaking, and as an excellent revetment
of half the thickness could be done for balf the price, it is necessary to point out the mistake.
A scouring sluice of very elaborate design, and with its sill twenty feet below water surface level,
has been commenced near the end of this mile, stone and work good, but I anticipate no advantage

from such a work, and it will always be a cause of weakness. The 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

‘will probably not exceed two or three hundred square yards.

58. 41st mile.—Therate and style of revetment is the same as that noticed in the last mile,
the stone is obtainable from the embankment pits. Soil generally bad, and the embankments are
considerably higher on the average than those at the end of the 40:h Mile. The heavy part of
the earth-work has been completed. '

59. 42nd mile.—At the end of the preceding mile, and for some little distance in this mile,
the general line has been diverted in order to make use of the bund of the Madigtila ruined
tank. At the deep part it is intended to build a sluice on the same plan and on a siwilar level to
that referred to in the latter part of paragraph 56 above. The arrangement was, [ believe,
approved by General Ludlow, and it is referred to in the last sentence of the 48th paragraph of his

: : . . Report as per margin,® but the capacity of the
Proceedings of G:vex::x.nzz;,sltiho:,;‘,z5‘58,6235.& July 1863, sluices designed is. small, and the risk appears
) : \ , - $ome to more than counterbalance the possible
advantages. The site is a few yards below the breach in the old bund. The earth-work bas
been nearly completed. The revetment isjust commenced, and it should be very cheap, as slate
ghale is abundant close to the embankment. -

The mile ends with Calingulah No. 20 (19) 420 feet long, which is complete, including a
rear apron of carefully packed dry rubble. Whether this latter will be found sufficiently strong
is, I think, doubtful, but it is very well done, : ‘

. - 60. Inthe paragraph of General Ludlow’s
B.e:xﬁ:l;.u on the line of embankments in the 4Istand 420d Report just alluded to, this observation is
‘ L made :—* The course of the canal near the
village of Malayala appears very objectionable.” I did not notice this remark untilI looked
o about the scouring sluice, but 1 entirely agree with him, and it may be well to
explain what has been done, and what was the alternative arrangement. Immediately on le_aving
the cutting: at Malayéla, the embankment is carried down on to ground 5§ to 7 feet below the
level of the canal bed, and it is carried nearly due east to a short distance west of Madigttla. At

for his opinio
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the lower end, at the calingulah above noticed, it crosses the next ridge by a moderate cutting:

between these two points distant along the present bank line, rather more than 2 miles, the
ridges spread out east and west at a gentle slope, while between them there is a very flat plain,
extending nearly up to the village of Nundikotkoor, The present single bank is from its height,
the nature of the soil, and the consequently great width of base rendered necessary,and from
the great extent of revetment required, a very expensive work, and while at the two ends the
breadth of land submerged will be small, in the middle the water though not deep will spread
out for about 1} miles. By carrying the line more to the south from Malay4la, the height of
the banks might have been reduced atvleast 9 feet. Their present average is about 24 feet, and
the sectional area 120 square yards. The reduced area of one bank on the higher level would
have been about 55 square yards., In thelow partin the middle this would, however, have been
'increz_xsed considerably, and perhaps the saving in height there would not have exceeded 3 or 4
feet. On the whole, therefore, the double-banked arrangement on the higher ground would pro-
bably have taken 10 to 20 per cent. more earth, and there would have been the necessity for a
culvert of considerable dimensions. : ; -

Oun the other hand the calingulah might have been dispensed with, or its dimensions
much curtai:led. The two scouring sluices would not have been needed for any purpose, and
the revetment might have been not only less in height, but of a much lighter description. Much
valuable land would have been saved from submergence, and this part of the Canal would have
been far safer. ¢

The extra length of line' would perhaps have been 1th of a mile.

The advantages, as regards water storage by the tank arrangement, are here almost
nominal, and the extra cost, if any, of a regular Canal would have beén:so small, that, T think, it
is much to be regretted, that the original arrangement was not revised. It is too late now to do
any thing more than make the present embankment, secure.

. 61. 43rd mile—The cutting, which commenced a little above the calingulah, is continued
for three or four hundred yards into this mile, a gap for an irrigating sluice has been left about
the middle of the mile.

'.I‘he earth-work of the embankment has been completed, slopes sufficient ; soil at upper part
of Wile decomposed slate, and at the lower part lime and clay. The mile and the division end
at the Nagatore tank bund, which has been cut into so far, as to render a breach into the Canal

probable, and this is not wanted while gaps for sluices, &c., remain unclosed

, G2. Wi i
Surmasey of the 2 Secton Hindry Divisio, r 8 Scton . lth.the exception of the embank-
) Mmﬁ CBM&, Aoy ments in the 35th mile, on the new line near
Main . _—
s mbankwents and Excavation Cllar, nearly all the earth-works are in an
. advanced state, and the time requj i

. - equired for their

completion will not be long. Near Ullar also there is i
. . _ nothing to prevent thei i i

within six months, - STE P e being ﬁmsh‘ed‘

2 nd.— Revetments to interior slopes: These -have made good: progress on the
=]
whole; a large extent of this description of work

remains to be done in the 33rd, 34th, and 35th (3 miles) miles, and also in the 41st 42nd, and

43rd miles.

The revetments executed are in all respects very satisfactory, except in the ﬁatt;r of cost

As regards fhis, too, it is only right to repeat that all the work recently comm d '
tract?d .for, is cheap for the quantity and style of the work. The error, wh Ijnce s boon
any, is in the provision of an unnecessarily substantial protection othen sovtim ot
Canal, the work done has often been paid for at far :
good work for the money, and I have dwelt so
when' estimates have been so greatly exceeded in
practicable economy should be exercised.

In other sections of the
too high a rate, here the contractors have done
mewhat particularly upon the point, because,
all directions, it is absolutely necessary that 'all,
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"

© 3rd —Masonry works. : . " The calingulabs, the rear aprons excepteds
, : _ are generally either completed or likely to be
so within a few months. Itis necessary that the rear aprons, where not already provided for in
the estimates, should be included in supplemental estimates, and carried out at an early date.
The failure of these works would be a great misfortune, and the loss would be very great were
the supply to be stopped pending restorations. Lo
The walls in lieu of embankments are much behind-hand, and it will be well to push forward
their construction as far as may be practicable, - »

There is only one culvert, which will be completed very shortly. The Ullar aqueduct will

* probably be superseded by a wall and abridge, these works will easily be completed before the

next irrigation season. .

The irrigation sluices are much behind-hand, and it is a pity that they were not built at an
earlier date, because the gaps in the embankments will now be filled in after the earth-work on
either side has settled, and where the soilis bad, those places will, at all events for one season, be
weak points. ' ' ' -

. Tamping. ) . 63. I have not seen one rammer on the
- ' works3, from one end of the division to another,
In the case of the revetments the omission of tamping is one of much importance, as has been
already noticed in a former part of this report. I hope this point will receive due attention for
the future, and that care will be taken to select soil for the backing of the revetments, where this
can be done without much extra expense. : ' -
- - G6t. The works of the first and third
P'fﬁ:‘;?rgﬁmfi;ﬁg}sf°n of the whole of the Works 8P 0 gections may very well be completed within a
. ' year, and two years will be required to finish

the second section, but by the 1st May 1863, the Canal throughout ought to be able to carry at
least 5 feet of water. - o
- . 65. 44th mile.—The bank along and
immediately below the Nagatore tank, should
be completed at once, as it is not safe in its
present state. A gap for an irrigation sluice has been left here. Thence the embankment has
been very nearly completed, including the extra 1th allowed for settlement, up to the end of the
mile, Revetment not commenced, soil not very good, a decomposed slate for the most part. .

€6. 45th mile.—Atthe beginning of this mile, a culvert of 3 feet span has been completed,

The double banked Canal commences just above this point. '
The masonry work of the bridge of three

arches (centre arch 32 feet span, side arches
30 feet each) is complete, the approaches have hardly been commenced, and the eribankments
immediately above and below bridge are incomplete. . T
Two irrigation sluices have been completed. .
An under-tunnel of 8 feet span has been finished.
"It is on too low a level for a crossing. .
Just below this the embankments are very soft, and it will be some time before they become pro-

Nagatore Division Main Canal, or 4th Section, 44 to €0
Miles

Nagatore Bridge,

perly consolidated. : ,

67. 46th and 47th miles.—Cutting is for the most part behind-hand, and the right embank-
ment isin parts hardly commenced. The soil improves in these miles. Two irrigation sluices
have been completed in the 46th mile. The first calingulah ia this division is in the 47th mile.
The masonry work is finished : there is no rear apron though the over-fall is 6 feet. Stone good,
workmanship not as good as on the similar worksin the Hindry Division. There is an under.
sluice of five vents in the centre of this calingulah. _About 60Q yards below the calingulah, an
under-tunnel of one_yard span hasits side walls finished, arch not commenced. The excavation up,
1o this point is very incomplete, The left bank below the under-tunnel is much out of line
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this was unintentional, About 200 yards of revetment done at this part, rate 7 Annas per cubic
yard, the courses are laid horizontally instead of at right angles to the slope, and this is the case
throughout the division Wherever work of this sort has been commenced. _

63. 484 and 49th miles,—The double bank ends immediately below the under-tunnel just
noticed, and a single bank is carried across a narrow valley, - A small tank will be formed; the
land submerged will be mneither extensive nor valuable, but I doubt whether any considerable
saving will be effected by the arrangement. ) ‘

At the lower side of the valley excavations fora culvert of 8 feet have been completed ; no
masonry work commenced ; from this point the double banks re-commence, For the first half

mile below culvert ths cutting and embanking are only just commenced ; for the next half mile -

about half this work is finished. In the 40th mile excavations for a culvert of 8 feet span have
been made ; construction not commenced. Care will be necessary in letting down the drainage
into the tunnel, as the soil is easily washed away, and both to prevent damage to the lands by the
formation of gullies, and to the rear. of the embankments by a channel, it will be expedient to
build a semi-circular rabble masonry wall round the entrance. Up to the end of the mile the
earth-works are more than half done. ‘ '

69. 50th mile.—Up to the 3-feet culvert the earth-works’are more than half done. Exca-
vations ready for culvert ; masonry not commenced. The soil in this part is very bad (black cot-
ton). Thence, up to the end of the double banks, the earth-works are more than half finished ;
soil bad ; cutting averages one yard in depth. Thence a single bank across the valley and up to
the end of the mile a good deal of earthwork has tobe done tq complete. A small piece of slate
stone revetment has been done, rate six Annas, :

70. 5lst mile—The single bank is “continued, and just below the drainage nullah a so-
called sluice, consisting of two walls 10 feet apart at bottom, has been commenced. The space

 between these walls is to be filled in with earth, and I am informed that the object with which

they have been built is to enable the tank to be breached with safety if necessary. The work
will entail extra care in the earth-work, and even then there will be some additional risk of

leakage at the junction of earth and masonry. For one-half of the single bank below the
sluice a great deal more earth is required, beyond this the earth-work is nearly finished ; and red

soil supersedes the black cotton. The revetments are not commenced.

71. 52nd mile.—A small lenzth of revetment has been commenced ; i} is well done, rate

6 Apnas. The tank ends, and at re-commencement of double banks the excavations fora
culvert are ready ; masonry work not commenced. Thence up to the calingulah™No. 2 which -

is on thesame plan as No. 1 the soil is good, and the cutting, averaging 4 feet in depth, is rather
more than half done. The calingulah, with the exception of the under-sluices of 5 vents and a
part of the kerbing, which are under constructiion, is completed. " The over-fall will be about 4
feiz(;,t:nd a regrapron is required ; up to the end’of the mile the cutting is near'ly finished to half
width. '

72. 53rd mile.—Cutting diminishes in depth and is nearly completed to [ull width ; soil for
banks short, and the additional réquired is being brought by tram from the deeper cutting. The
2.

double banks terminate just below the village of Puggydial, and there a culvert of 6 feet span ‘

will provide for the drainage, Thence, to the end of the mile, a single bank part of which ison
the bund of an old tank has been fths completed, and the revetment is just commenced ; soil
bad ; embankment will average 28 feet in height. ’

%3. 54tk mile.—~In this thereis to beanother sluice or wall-vent of the same dimensions
and description as that in the 51st mile; one side has been commenced and is now 14 feet high ; the
full height being 32 feet ; average height of bank in this mile 20 feet ; Zrds of earth-wol:k (’ione
up to the sluice and §ths below that point. R‘evetment not commenced.v- -

L4

3 A ' . ’
74. 55th to 57th mile.~In the upper part of the 55th mile the embankment is behind-
hand, and a very large amount of earth-work is required to complete in the latter half of the mile ;

P P PPy S ST

e o g A g Y A g

P P ORIV

full height and the superstructure remains to be built ;
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earth-work nearly finished. Revetment not commer ced ; only the first few yards of the 56th mile
will require revetting. The eacth-work of this mile in an advanced state calingulah No. 3 i8
200 yards in length, and on the same plan as Nos. 1and 2. The body will be about 7 feetin
height above ground, and a substantial rear apron will be required, it is now a little short of the
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
2rds done in the rough. :

%5. 58th mile. In the first half of this mile the earth-work is all but finished, Asmall
but it has turned

piece of revetment has Leea commenced with brown slate quarried close by ‘

out indifferently, and it has broken up on exposure; 80 that a better material will be sought for
for the rest of this work., There area 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 comme_.nced.
2 chains the embankment is almost fnished ; at 31th chain
alvert of 8 feet spangis to be built; the excavations

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 kth done. The calingulah excavations have been made ; the masonry work has not

#6. 59th mile.~TFor the first 3
the double embankments re-commence, and ac¢

.been commenced. ‘ o
p;xd Bridge about }th of the earth-work done.

w7, 6Oth mile.~TUp to the site of the Ju :
onstruction not commenced. A short distance

Materials for the bridge under, prepara_tioh. Cc
below bridge site a 6 feet culvert is to bebuilt. It is not yet commenced. Earth-work ab this

part only just commenced, and for some distance ground has not been broken.

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

Suﬁzﬁré::alt}m Nagatore Division, being the 4th Section of many milesin a baqkward state; and much work
1st Excavations and embankments. remains to be done before any water can be
passed down _the canal. Tt is of importance

{hat the very heavy embankments in the 50th to 59:h mile should be completed as soon as pos-
sible. The tanks are all open at present; as gaps §lled in after the banks have been completed
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 been well laid out in the double banked parts.
Iad a line for the single banked portion been laid out somewhat higher up the sloping ground
“gbout half the water spread would have been got rid of, and the leagth of the bank from 523
to 591 would not have been increased by more than about 75 of the present length. There would
have been one rather deep cutting but great saving in embankments and revetment.

~

The amount of work done, compared with
that to be done, is so small that these must be

20d Revctments to iuterior slopes.

" considered as only just commenced, They will require to be pushed on very vigorously if it

be desired that any thing like a fair supply should be sent down the canal nmext year. Iu the
tanks on average about two yards in height have to be built to reach level of canal bed, and
two yards above \hat to admit of one and half yards of water being passed down; and there bei:ng
some eight miles of tank or single embankment the work up to that height alone will require
over 50,000 cubic yards of stone; while, «s the level of the water in the tanks is liable to be
increhsed by land drainage, it would require an addition of 10 or 12,000 cubic 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 water
spread is not large and regular stone is not to be had close at hand the less perfect protection

of shingling be given on & somewhat flatter slope.
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'I‘amping earth-work. *
earth-work immediately in rear of revetmentsis

equally necessary in this division, None have been used at present, and no more revetment
should be put up without first ramming the earth. A backing of the best soil obtainable, such as

lime-kunkur, gravel, or red soil, should be given where the soil of the embaukments is black

cotton, or otherwise inferior and easily soluble. 7

3rd Masonry works, There will be two bridges for this division ;
_ one at Nagatore whichis finished, the approaches
excepted ;and the other opposite Jupad, the construction of which has not yet been commenced.

Of the four calingulahs, No. 1is completed, except a rear apron ; No. 2 finished, with the
exception of the under-sluices and rear apron ; No. 3 is about 4rds done ; and the construction of
No. 4 is not commenced. All these calingulahs require substantial rear aprons,

The number of culverts will be ten ; and takiﬁg the sizes of those completed into consider.
ation not more than }th of the under drainage has been completed. The rate, Rupees 2-8-0,
for the walls is reasonable, and the work i3 sufficiently good. Nong of the culverts in this part
of the canal will make crossings which can be ccnsidered as providing for the wauts of the
;villagers. The tunnels are dark and on a low level, and some, as No. 2 for instance ; will always
be wet. Those of 3 feet’span are not intended to be used. In the Ilindry Division, where
the lower end of the flooring is generally on a level with the ground, the case was different. Of
the ten Irrigation sluices provided for, five have been completed and the others have been com-
menced. The number allowed appears to be less than is desirable.

There are to be three wall sluices in Tank banks, these are all behind-hand, and I think it
would be as well to dispense with them. T

Depth of water and fall, - The full depth of water in this division
- ' will be 9 feet, and the fall of the bed of canal
will average 4 inches per mile, '
Bowanassy Division, 1st Section 61 to 720d mile. 78. 6lst mile.—~The earth-works in this
. mile are bebind-hand ; the ground in many

places has not been broken.” An 8 feet culvert is under construction, and will be finished
this month (June). It will make a very indifferent crossing, and should only be considered a
subsidiary one. Soil bad. '

. 79, 62nd mile.—Two 8 feet culverts have been finished, and an irrigation sluice just below.
No 3 culvert has been completed also. Earth-work nearly completed, where there is a little cut-
ting ; elsewhers 1 to § done, Soil, brown cotton,

80. 63rd mile.—TUp to site of Teragopila aqueduct omne bank, the left one, is about 2rds
done, the other not yetcommenced. Aqueduct three arches of 25 feet not commenced. Belowathe
nullah the left embankment is nearly finished, the right not commenced., ' Revetment not ye"t
started. Stone to be had close by. Soil for greater part of this mileis bad. -

81. 64th mile.—Left bank nearly finished ; right bank’ just commenced up to the beginnjng
of the former double banks and end of former tank. Soil in this mile good generally i An g
feet culvert is under construction at the % mile ; rate for rubble masonry, Rupees 2-8-0 ;;Vhich is
about 10 Annas tco low ; that for arch work Rupees 8 is, looking to the materijal rubbl’e and to
.the style of work, at least double what is right. The stone is ver , 1

to the end of the mile the earth-work is about $ths done.
82. €5th mile.—In this mile a calingulah was p
gopila Tank, which has now been supersed=d by a double bank and an aqueduct. There is h
a cutting which when completed will be 9 feet cecp. The calingulah bod . has‘eale ) dere
- sluice of 6 vents which will do for irrigation. . No rear apron will b: necessary o t;l o I?r-
gulah; but one will be needed for the sluices with revetment for the out-fall Zhamrlel }irc:fz;

- yards. About half the excavation has been finished above tLe cal; ¢
. 3 calingulah {
of the mile the canal is very nearly cleared out. ‘ ulah, and below it to the end
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83. 66th mile—The upper part completed to full depth, and only a little clearing to be
done. There are some queer bends on the rAvight. 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. 2is in 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;—Aﬁ additional culvert at 66th mile and 80th chain is required, as thereis a
considerable drainge to be provided for. Upto this earth-work jths done. The cross section of
the canal here is somewhat singular, and is of this form.

< The position of the banks is such that the sectional area above ground-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 inthe
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 is shallow, but elsewhere when the water is low the width for navigation will be more.
restricted than was necessary. Earth-work of latter 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 1th mile, rubble masonry rough; a cra.ck
of no great importance in the face wall. The excavation and banks of the latter part of the mile
require a good deal .of levelling and sectioning ; and at some places ground has not yet l?een
broken. There is some laterite boulder of a hard descrip:ion to be got out towards end of mile.

8G. 69th mile.—TUp to the 3 feet culvert in the middle of the mile the earth-work is incom-
plete all along ; but the greater part of the work is done. The culvert was built two years ago, ?nd
a said to be water-tight ; but as the baaks have not been connected with it a.

looks sound, and is _
full trial has not been made. ~ Thence up to Sluice No. 4 (a small one) the greater part of the

but no part is finished. Most of this work was done nearly two years

-work has been done )
earth-swor’s 14° : ough the ridge, on which (below the canal) Puwélpaud is

ago. Jusibelow sluice, the cutting tht
gituated, commences. - The greater part done.l _ E .
87. 70th mile. —The canal runs south of the village ; the greates.t depth of the cutting is
9 feet. About the half mile, a set of scouring sluices, 6ver\:s of 3 feet, is .%rds complet‘ed. biiox-]e
‘and work ofpiefs, good.-- The rate for cut stone is Rupees 1-8-0: The wings alre roug 1~ru eX;
chunam, rate Rupees 2-8-0. No rear apron allowed ‘bufc. one will be. absolutely necessary.
end of this mile a small irrigation sluice completed and earth-work ﬁnlsh'ed.
8S. %71st mile.—Upto culvert, excavation and earth-work nearly finished, In parts the same

cross section of the canal as that mentioned in the 67th mile has been adopted. The culvert

side walls are up to the level of . springing; work stopped by water for the present. Up to the

nd of the mile the canal is in cutting all through, and the earth-work is finished, all but a little
e ~
clearing and widening. .

89. 72nd mile.—The Me l cu
wile, and it is continued throughout this mile,

facondal cut may be considered to commence in the previous
The greater part of the work has been completed

=
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in a very satisfactory manner, and it was undoubtedly a work of some difficulty. At the deepest
part is a bridge of 2 arches of 33 feet span, which has been finished and is open for traffic. The
:pier and abutment facings are of cut stone, as also the arch facing ; the rest of the work is the
rubble stone of the cutting, and it is not good enough to stand exposure without plastering, so
that the superstructure and soffits of the arches are plastered. At the bridge and a few feet
above and below a considerable mess of stone has to be cleared out, and the cutf is-some feet
short of its full width throughout ; 200 yards from the lower end of the mile, the calingulah to
discharge the greater part of the water into the Caulee will be built, and below this point the

width of the canal is reduced from 70 to 40 feet.

Works for discharging about 8,00,000 cubic yards per hour 90. From the calingulah just referred to,

ioto th Caulee. ~and the working plan of which has not yet
been drawn out, a channel about 13 miles in length 500 feet wide, and intended to run 2 feet
deep will conduct nearly all the irrigation water into the Caulee—3a tributary of the Kundar.
The banks of this channel have just been commenced. The fall of the ground to the Caulee ig
34 feet, and that of the river itself for the first mile 1s said to be about 24 feet. The surplus

channel will join the Caulee about } mile above the village of Ba.nak?xcherla, which stands on the'

rizght bank. The land on the right bank of the river is about 7 feet above its bed, that on the
left islow. Thevillagers informed me that after heavy falls of rain the Caulee, opposite Banaka-
cherla where its width is about 70 feet, rises to 7 feet; that communication across it is then
stopped for a few hours at a time ; and that the lands on the left bank are flooded for a consider-
able distance. The drainage basin of the Caulee, above Banakacherla, Mr. H. Cotton told me, is
about 5 square miles. Probably the water of the Caolee, whea running 7 feet deep, amounts
to nearly 8,00,000 cubic yards per hour, and this would be an extreme fresh I should imagine, as
it would require a rain-fall of 9 inches in the 21 hours over the basin named; at any rate,
however, the addition of 3,00,000 cubic yards of water brought from the Toombuddra and added
to that in the Caulee will, whenever the latter has more than 4,00,000 or 5,00,000— cubic yards of
its own water, occasion a fresh equivalent to the high freshes now sometimes experienced. At
. Present such freshes last but a short time, and the lands inundated on the left bank soon drain
ofl again ; but it i3 clear that such inundations will last for a much longer period, and that some
extent of land will be almost constantly submerged when the irrigation water ig thrown in.
Again the villagers of Banakacherla are, under existing circumstances, occasionally - for a few
hours prevented from crossing the river; but when the surplus water is thrown in it is probable
that for days together the Caulee will not be fordable. No provision has as yet been made for

embanking the river ; nor has any land on the left bauk been applied for ; and I think an investj-
gation should be made ; : ' )

Ist. To determine more” accurately the present discharge of the Caulee, and the effect

* For the scouring slnices in the 73rd mile will sometj iti Q
. discharge all the rost of the canal water jnto the Caule:.nes that an addition of 2,00,000 or even® 4,00,000

cubic yards per hour will haye jn raising the

: : level of the flood waters. '
2nd. To ascertain how far the flood waters will extond near Banakache

will be necessary to confine the waters within reasonable limits, '

3rd.  To show at whal point down the river the water-

» Tosho : way becomes sufficient to remove
all fear of injurious inundation and, S0 ‘

4tk. To find out what villages if any, besides Banakacherla, will be more liable than
they are at present to be isolated from the fields

f . ; belonging to them, and to provide such means
0l Crossing as each case may scem to require. '

ges on the Caulee,
It may perhaps be urged that it is not intended to discharge w
this river isin fresh; but even were the N

Telegraph used withoqt y ,
késala [Tead Sluice entirely ¢! P | ihout an hour's delay, and the Sdn

osed, the surplus works in

. R

rla, and what works

ater into the Caulee when .

the 72nd wile would continge to
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discharge an almost undiminished quantity of water for several days, the Canal 'alone, with‘out.the
tanks, holding enough to suffice for 36 hours, and therefore, apart from questxons. of navigation,
which would be stopped by such a proceeding, it is clear that no sufficient regulation to do away
with the necessity for the works I have indicated, could be exercised.. | _

At the beginning of this section, the
earth-works are behind-band, the ground in
: some places had not been broken. In the
63:d and 64th miles where the banks near Terogopila will be very high, the left bank is nfaarly
finished, and the right, which has only become necessary since the abandonment of the single
banked arrangement with a tank, is only just commenced ; beyond this newly arranged portion the
earth-work is §ths done. For the rest of the section great progress has been made all al(fng, and
the greater part of some of the miles only needs finishing, while at other parts a considerable ‘
portion of the work is still incomplete. The whole of this section will now be double-banked.
The soil in the first half of the section is much of it bad ; lower down it improves greatly.

‘ ‘ No work of this description has been done,
and the double banks render protection of this
sort generally unnecessar;; near Terogopila however it will be found advisable? t? revet the high
banks above and below the aqueduct, and for short Iengths., elsewher‘e, the soil is bad, and not
likely to stand unprotected. Compared however with the upper sections of the canal, but a very

Summary of 2nd Section, Bowanassy Division, or 5th Section
of the Main Canal, 61 to 72 miles.
1st.—Embankments and excavations

2ad.—Revetments,

 small outlay on this account will be required.

The greater part of the masonry of the
calingulah in the 65th mile has been done. The

Terogopila tank having been abandoned, it will not now be required as a surplus work, but itg
unde?-sluices will prove useful for irrigation. It is the only masonry work of the kind.

Four culverts of different sizes have been completed, two are nearly I?nished,. two half
finished, and for one the excavation has been made. An addit.ional culvert Is .requu'ed a}t tb.e
80th chain of the 67th mile. The one set of scouring sluices in the 70th mile is %rds built, it
will require the addition of a rear apron and some revetment to protect the rear of the canal
banks. ) '

There is one bridge in this section, that across the Canal at the Metacond.al cut, and this has
bc;en fully completed. The aqueduct in the 63:4 mile of three arches of 25 feet span, ha§ not

3rd. —Masonry works.

yet been commenced. )
The earth-works and revetments, as also the

Iittle that remains to be done to the minor

masonry works can, I think, easily be completed within six months ; andif no time be lost after

the raius, in laying the foundation of the aqueduct in the 63rd mile, this, the largest masonry
A ] o .

Probable time of completion of tho works of the section.

work of the section, may be finished within the year.
o These,-including such supplementary works

discharge Works. X
e dachurme as may be found necessary, with reference to

the remarks contained in paragraph 89 above, should be completed within the year.
}ain Canal, 2nd Section Bowanasey Division, or 6th Sectionof 9], '73rd mile—The water th rough the
the Caual, 73rd to 91st milos. Metacondal cut and up to the head works in

this mile, will have a maximum depth of 10 feet. Below the depth will be 5 feet. A scouring

sluice is under construction, to aid in keeping the navigation channel clear, and to discharge the

water not required for irrigation and navigation into the surplus channel leading to the Caulee.
These sluices have the wing-walls of rubble masonry, which are complet?d. le;e {]acl:‘s gf the

abutments and the piers will be of cut stone, and this part of the work is about ha one.

. The sluice is founded on rock, but the rock is at some depth below the surface.. No rear wings

re provided for ; but I think an apron is necessary, and that a substantial revsa:ment at leastt if
fm ‘sater wings be built, should be given, for the water will leave the sluice at a very high
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velocity. A short distance below these sluices, a head sluice of four vents for the supply of ther

Canal, has been completed. The vents are of cut stone carefully built, the rest of the work,
rubble masonry, plastered. This work also is without either front or rear aprons or water wings,
and I do not see how the banks to be connected with it can possibly stand without a much better
protection, than a simple revetment, which I understood to be the only work of this sort
intended. The rock here is 3 feet below the level of the floor of the vents.

The regulating lock is within a few yards of the head sluice. It has been completed as far

as was practicable, in the absence of the regulating valves. I.saw a tracing of the valve, but it
was not correctly drawn or at least the drawing was not clear either to the Lxecutive Engineer
or to myself, and therefore I will leave to a future time all comment on its probable efliciency.
Itis an iron cylindrical valve revolving on a spindle, and with operings 6 feet high by 3 feet wide

on opposite sides, and when these openings are brought into a line with an opening in a wall to

be built across the culvert, the water will pass through the valve. Originally there were to be
22 openings, each 18 feet wide from the culvert to the lock chamber, To save labour and expense
in cut stone, these openings have been reduced to 11 of double the width. Probably this arrange
ment will work very well, if a little care be used in not admitting the water too fastat first. All
the masonry of the lock, except the linings of the vents leading to the chamber, the quoins and
the mitre sills are built of rubble stone from the Metacondal cutting. " This stone is a slate which
is too rough in form and too easily operated upon by water and air to stand without beine
plastered, so that the greater part of the work will be coated. This is unfortunate both a:
regards appearance and wear. The quoin stones have cost 30 Rupees a cubic yafd, and the vent
linings 15 Rupees. .

The earth-woirks near these head works have hardly been commenced, and the Canal d‘own to
the end of the mile has for the most part yet to be formed.

The Canal as far as 79:h mile will have a fall of 4 inches per mile, and a width at water
surface of GO feet, :

92. 74tk to T8tk miles.—The ground has been broken in some few places, but generally
no earth-work has yet been commenced. In the 74th mile a culvert of 10 feet bas bZen com-
pleted, and there is a similar one in the 75th mile. In both cases the headway under these cul-
verts is too small to allow of their being used as crossings. In the latter mile, also, a bri~d°'e of
2 arches of 25 feet span is under censtruction, near the village of Metaconda]’ a.mi the a:ches
have been completed. The rubble stone is similar to that used in the head wori;s. “The countr
in these miles is favourable, the general direction of the Canal 18 westerly, the line makes lonz
sweeping curves, and it has been carefully selected and laid oub. At the ;ower end of the 7851

Irrigation Channel above 3 drop lock. mile all the irrigation water W‘i“ be- taken off

by a channel, which is to diverge from the righg

bank. The Plans and Estimates for the irrigation works are approaching completion. I looked
over them, and, with the excepiion of what is termed the ridge channel, they appeared to have

" been carefully and successfully planned. That channel however will fun at a very heavy incline

thorough black cotton soil, and either the sides and bottom must be revetted at a heavy cost, or
h s
the full must be reduced by masonry drops. The Executive Lngineer is about ascertaining which
o

will be the cheapest method. Several irrigation sluices in the left bank of the Canal in these
miles will be required. ' '

93.0 79th mile.—At the beginning of this mile, is the site of a treble lock, dropping the
channel 30 fc?et, and below this the Canal will be a stjll water navigation. The excavations for
the lock are in progress, and they are, with the exception of the first few inches, in rock, ccmposed

of alternaiing bands of limestone and slate. The stone will te used, and is well suited for all the

lock, except the quoins, which will be of the dark blue limestone Below this voin u to the
§ mile, about ird of the Canal has been cut. The upper part s in rock, wlﬁch uipi‘kl ] hI:)wewr

is superseded by Cotton soil. At the 2 mile a single Lock, No. 3, is under cons(iru"tio)l; the e‘om;
being brought on a tramway from a quarry about half a mile distant, Just at the U};per ;nd c?the.
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lock a considerable nullah crosses the line, and this 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,

91, 80tk mile.—TFor the first half of the mile, Canal completed, except a little clearing ; in
the latter half, bed of Canal i3 above ground level, the banks are %rds finished ; soil bad, black
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 62nd 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. ' '

96. 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 lock
No. 7 of 20 feet drop with an under bridge, is in progress, the upper chamber being about 4 feet
above floor level, and the bridge abutments complete. The stone is very good, and the work also.
No foundations were allowed for in the Estimate, they are between 5 and G fcet. The rate
21 Rupees for the rubble masounry 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 progress has been made.

97. 84th mile.—At about the half mile, the excavation for a culvert of two ventsof 10 feet
has been parily made. The greater part of both banking and cutting completed. Near the
station of Valapanir the Canal runs throughbard kunkur, and here the cutting is rather behind
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. o .

98. 85tk 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 goud deal of silgin the Canal. The culvert will make a tolerably
good cx:ossing.

99, 86th 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 sitt. IIere a culvert of 8 feet span

is under constraction, 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
make a passable crossing. The excavations in this mile are very nearly” complete. Near the
Jower end of this mile a quarry of good blue limestone has been opened in the bed of the Canal
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
whetber it is economical to bring wood from a considerable distance fo be made into a charcoal

is rather doubtful. |
10). 87th mile.—To within 300 yards of lower end, excavations complete, and banks full

height, but the high banks at the lower part are not safe at theic present section, and it will be
Eal ] . ay o - .
necessary to make the interior slopes 2 to 1, and to turn over the top soil in so doing ; the soil

is very bad, black cotton. Rest of mile ground not broken,
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101. 88th mile—At the 3rd chsin there will be a double lock, No. 8, of 20 feet drop,
with an under-bridge or culvert; excavation for this work commenced; Canal earth-works not
commenced. Below this lock the line crosses a succession of low spurs and valleys, with con.
siderable drainage ; for these culverts Nos. 10 and 11 of 10 feet span only are allowed, and
these, I think, will not be enough. Lock No. 9, a double one and similar to No, 8, but without a
culvert, is to be built at the 34th chain, and not the end of the mile, as shownin the longitudinal
section. It would be better, as is indeed proposed, to build it, or at any rate one-half of the
drop, in connection with Lock No. 8, for the soil is not at all suited to the very high embankments
now rendered necessary ; and in fact I think the desire to economise masonry hasled to Lock
No. 8 being double, and to its being placed too low down, a single drop half a mile above would

have been a safer arrangement, and not less convenient than the present position of these works, -

102. 89tk mile.—Portions of excavation and embankment done down to the G0th chain;
the site of No. 10 lock, double, with 20 feet drop. ,

103, 90tk mile. —A considerable part of the earth-work done. Lock No. 11, a double
drop, will be at about the § mile ; soil bad all along, and embankments near the locks will be
very high, and require much care. ’

10t 91st mile—The Canal joins the Caulee in this mile. Lock No. 12, a single drop of
10 feet, bringing it down o the required level. A great deal of the earth-work has been done.
The part below the lock approaches the rivet at too great an angle. It would be far better to

curve it round, for with any current in the river, boats will find considerable difficulty in getting
into and out of the Canal. : o

105. In some of the miles a large part of -
the earth-work has been done, but generally

Summary of the 6th Section, miles 73 to 91,
Ist,—Excavations and embankments,

the formation of the Canal has been little more
than commenced, and the ground is unbroken for nearly half the length of the section. "
2nd.—Revetments, No work of this description has been done.
' It is intended to revet the banks above the head
works in the 73rd mile with stone from the Metacondal cut, any quantity of which is available,
There are many parts of the banks in the section, however, which will have to be revetted socner
or later, and this is the case especially in the last six miles where the soil is very bad, and the
lower half of each length between the locks has high banks, which will assuredly suffer when
water comes to'be admitted. Ifthe upper miles of the section be fuished continuousl:y, stone
might be brought down at a very small expense by the Canal. .

3rd.—Masonry works, There is only one bridge allowed for this

section, It isinthe 75th mile, and will very
soon be finished, as the arches are turned and the superstructure is in progress.’

Of the 12 locks, Nos. 1, 3, and 7 are acfﬁally under construction; the first is complete;i as far
as it can be, without the valves, which are expected shortly, the other two are about one-fourth
done. Preparations are being made for the other locks, but it is probable that Nos. 8 and 9 will
be somewhat modified, and I think a change is desirable with a view to reduce the height of the
embankments, the soil being very bad. Locks Nos. 3, 5, 7, and 8 will have culverts or under-

bridges attached, which will serve both for draina e aud for crossin '
a ) nag N S. Th total | ‘I
section will be 194} feet, © 8 e total lockage of the

Culverts. Two have been completed in the 74th and 75th - -

miles, they would have served as crossings had
they are useless for this purpose; there is a
Another culvert has been partially built in the 85th mile.

included in the estimate have not been commenced. Two
ably be found Decessary.

the headway been sufficient, but, as constructed,
bridge however in the latter mile.

The other works of this description
or three addi‘ional culverts will prob

Works of this sort will only be needed up
to the 7Sth mile, below which the Canal wi'l
Lot carry irrigation water, '

Trrigation Slcices.
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There is a _considerable area of land available, and it is of consequence .that the sluices
should be planned end constructed as early as possible. The irrigation details are ge.zne.rally
much behind-hand, and even when water becomes available, I am afraid the mea{ls of distribut«
ing it will be wanting until a much later date than is advisable, added to whicft it must not be
expected that the villagers will even ask for a supply, until the channels are lald'out, an'd each
man can see from exactly what point he will obtain the water for his fields. Itis nof like an
extension of irrigation in an irrigated country. The people know little about the sEJb.]ect,-a‘nd
are rather disposed to doubt the advantages of irrigation, and th.eref?re every careis reql'llllslt:e
to give them timely notice, and to show them that the distribution arrangemeqts will be
ready.

The .scouring sluice at the upper end of the section is about half finished ; the he.ad

sluice near it has been completed as far as the estimate allows, but both these works require
additions in the way of water wings and rear aprons.
| ‘ 7 It will probably take the greater part
of two years of bard work to complete this
section. Lé.bour does not appear to be very abundant, and the masonry works are very heavy,
added to which it will, in my opinion, be the better plan to devote much of the avalla.ble labour
to the utilization of the 40,000 cubic yards of irrigaticn water which mll. be carried by the
first 6 miles of the Canal, by getting the irrigation channels and sluices carried out.
» Several ferries are to be provided for
this section, and as the width of the Canal is
but 60 feet, it will be hecessary to p:jo\'vide recesses for the boats, and to-pla.:e the ;I::;fln::;
ments back, so as to allow proper slopes for.tbe a?proaches. Ifx some cz;lsesrex rai.‘ox:oerxcamtion
caused by the omission to take this into consideration, when laylgg out the lines atio

and embankment.

" Probable time of completion.

Ferries, - - -

This is, as already remarked, 60 feet,
a narrow allowance for a first class navigation,
;and I think in Wouid have been better throughout to bave placed the embaukn.lents.tfurthcl:;
i d, where the Canal is in cutting, it won
hi 1d have entailed no extra expense, an L ,
Bf' Tlr th Tblje:oe‘;sy to make the narrow cut in the first instance, anq to have !ext broad b.erms for
:’ ltureazilargement- Some fe¥ culverts might either have been built sho'rt.m the ﬁrst.mstance,
t‘; be lenothened when required, or they might have been built longer originally. It is not too
late to tabke this into consideration in some of the miles.
106. 92nd mile.—~The still water navi-
Sécﬁon} of the Canal, 920d to 114th mils, being the3rd  pagion Canal will terminate at the right bank of
Section of the Bowanassy Division: the Caulee, and this section will, from an
e b i ds of the water turned into it by
i ] cross that river, take off 1,00,000 cubic yar . .
. tlo bewt})l:z: :tathe lower end o,f the 72nd mile. The Canal will have_a water surface w1dt!_1
the"'su;p :S maximum depth of water of 6 feet, and a fall of 6 inches per mile. The head w?rks ~
o eeecc;da or to be built, are, first, the Jootoor Anicut across the Caulee ; second, a head aluice;
commen ) I}

third, a navigation head witha regulating lock.

Present \ﬁdth of channel, -

The sieht wing of the Anicut has been complgted to full height ; the left wing is in.progress :
he b ale :fgthe dam will not be commenced until after the rains, it will be 10 feet high above
:‘&]12 ﬁ?)oz of the under-sluices, and its length between the wings will be 316 feet. In the original

' i this addition was made by the late Consulting
d‘eSi%n o a}:‘m“ Wia;xt):t:utisep::t‘;j:?és li?;lrtsanction. This apron is shown as 18 %nches thick,
Englﬂe;ef‘ i sirer b d"is‘ZIeared I cannot say whether the rock there will, with this protection,
snd, uatil fhe 1" 02 Y o,verfall ; but, judging from that on which the head sluice is
k a stronger work will be necessary. The urfder-sluicex;i will be
and the head sluice is to be concected withthat wing by a

be strong enough to resist the
founded, I am disposed to thin :
close to the left wing of the Anicut,
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wall 120 feet in length, The floor of the head sluice is on the same level as that of the under

sluices, and, with this considerable s i i
pace between them, inconvenience is likel i
enced from silting, _ 7 to be exper

. Just above the site of the Anicut, anallah falls iato the Caulee, and it is proposed ¢t
this as .tbe_ navigation head, but the lower part of it is very unsuitable for that ;)ﬁr pose ; o'us'e
very winding, it would oblige the boats to approach to within an unsafe distance :f tfz ’ j‘: {t "
and under-sluices, and it would certainly silt up. A head much higher up would b ef e
and there isno advantage, even as regards economy, in bringing the head down so lo:v Przel‘able-
embankments are required on the left bank of the Caulee, I requested the Executive iﬂnai:esezn::
- o

Place these banks so as not to interfere with a revised navizati i
aE s s oot vised navigation head, should the Chle.fEng?neer

;‘:e ;x?avatign for the regulating head lock has been made ; good hard soil has i)een found

Anicaty eb ridge -1\0. 1 for the nullah which, at a road crossing, will be unfordable when the.
nicut has been built, has been completed to the springing, and the arch would have been ¢

had not a fresh carried away the centring ; it will be finished after the rains. " tmed

The Canal works in, the latter half i .
tolerably good. TR er half of the mile have made considerable progress ; soil

P

107. 93rd mile.~Very littl . e 7
commenned. i ery little earth-work done ; Bridge No. 2 for the Nundj

*

108. 94tk mile.~First half, grouad brok i i .
culverts pronits e Waterwa;:;. oken, nothing else done. It is doubtful whethgr the

54ah1c0hs:in Zsctz,:li:nl??-zarthéwfk; abouthalfdone ; a large drainage crosses the line, and at the
gulah 1s to be built. The nullah issome feet bel ’
o ot . . ow the bed :
:;a:OL: “_111 require embanking for one to one and a quarter miles, The directeiono:;fC tlnalé a?d .
e Improved, and the heavy banks across the old course will require to be revetted e
ed.

110. 96tk mile.—~Excavations nearly finished, and banks being made up from outside pit .
ide pits*

111. nile.— " -
ting WhiChQVZ;flf; :Jmi‘e. In the first half mile excavation nearly finished ; below this half the cut.
drai:]aae at the haelf ro.r;) 4to 4} f:eet, has been completed, There will be a calingulah for a crosg

g mile. Materials under preparation, There will be a considerable over-fall
! ]

as the nullah is about 10 feet belo
w surface wat Y provi i
wall, and therefore the estimate will necessaril o oot ly st Erovides 8 ity

apron, retaining walls, &c, V.Y be considerablx exceeded, in providing a suitable
112, 98¢h |
finished.

. 113. 99tk mile.~At the eighth chain excavatio
rials under preparation. Thence nearly up to the

The Canal is arranged to be carried thr
. g ough the tank, the water of the 1 inj
’ -] atter b
;: }Jr;y:’a:l::u;v.et;f. The difference of level of the Canal and tank water is abf)utel5ngf szssed nder
eing the higher, so that no other arrangement was feasible on the tline., N ee' ) e Jatter
done inside the tank, ' : present fine.~ Nothing has been

' 114. 100¢h mile.—This begins in the middle of the
mile, about half the earth-work done ; the last } mile is onl
and slate occurs in the middle of this mile, *

mile,— i A
¢.—~Throughout, the excavations, which are 4.to 5 feet deep, are nearly

n for a treble culvert completed, Aand mate-
Byap Gudur tank, earth-work nearly done

tank. From the tank bund to the 3 .
y commenced. A bed of limestone

115. 101st mile.~There are four ¢
: - ulverts to be builtin this mj ' fons fo
two are in progress ; in one case several feet of hard slate r;ck snlxsit:l:}:,f o excaations for

excavated. Coolies were at work with or masonry have to be
crowbars, blasti ;
Balf & mile Canal cutting 3ths done, s ing would be quicker and cheaper. Up to

below that ; -
Soil moderately good. 7 hat cutling complete, apd embankments §rd finished

116. 102nd mile.~Excavation finished except levelling
g

below full height. Soil good, red, Ewbankments about one yard
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117. 103:d 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. 104tk 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 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.. '
120. 106th mile.~The cutting in this mile is rather deep, and at the ridge it is 7 feet,

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 are in this mile, at the junction of the new

Cuddapah and Kurnool road with that from Cumbum. Up t(’ 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
# mile, does not appaar tobe 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. 110tk mile.—Ground not broken, about the } 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 oae of three vents near the end of the mile, butthis does not
agree with the arrangement pointed out by the Execative Engineer.

125. 1il1tk, 112thand 113tk miles.~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 Dipagfintla, and there excavations for a bridgg 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. 114th 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.
Summary of the 7th Section of the Cansl, 92ad to 1l4th 127. About three-eights of the total
, quantity of the earth-works have been complet-
ed. Thesupplyof labouris not very abundant,
but it will probably suffice to complete these works by the end of another- year.’

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 the banks near the
two calingulahs; for the bank across the old course of the nullah in the 95th mile ; probably for
the banks through the Byap Gudur tank, and for the banks above and below the Nundial channel
The soil throughout this section is much of it very bad, but the line has been welj

d there are very few places where the embankments will be high.
The Anicut and head sluice and the

foundations of the bridge at Iyaltr are the
ced. Excavations and preparations for others are in progress, Itis’

mile,
First.—Excavations and embankments,

Second.—Revetments,

aqueduct.
selected, an
Third.—Masonry works.

only works actually commen :
not improbable that extra masonry will be required for the Anicut.
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The head sluice will need a lower flooring and water wings of some description,

The two calingulahs have, as designed, little to do with the sites where they are to be built,
additions to provide for an over-fall of 10 feet are necessary, and probsbly nearly double the
quantity of masonry allowed will be required. The culverts generally appeared to me to be
likely to prove of sufficient size for the drainages; several changes in dimensions and arrangea

ment appear to have been made since the sketch plans in my office were prepared. An additional

culvert of 8 feet span will certainly be required in the 113th mile.

Looking to the backward state of the
. masonry works, and seeing that two of them
at least, the culvert in the Byap Gudur tank, and the Nundial aqueduct cannot be commenced
for six months to come, I do not think that the whole of the works of this section can be finished
under two years, and probably this time will be exceeded. -

Probable date of completion,

8th Bection of the Main Canal, 115th to gsth wile, forming 128. 115tk mile.—The cutti ng is almost
the Eundar Division, entirely, and the embanking nearly finished.
Slate is met with at middle of mile and lime kuankur near the end.

129. 116th mile—~First quarter, excavation done to half depth, From } to 3 but little
done. Thence to end of mile earth-work well advanced. At about one-third of the mile the

Kotapad and Jillala road crosses. No provision has been made for this, TLock No.1 will be
near the commencement of this mile, o ‘

130. 117th mile.—First half of the mile, earth-works nearly completed. Lock No. 2 will
be just below the 3 mile. Latter part of mile, earth-works just commenced, The Yaloor
Station building has been completed. Here the Yaloor and Kotapad road crosses, it carries
much traffic, and requires a serviceable crossing of some kind. -

131, 118th mile—~Down to Lock No. 3 the earth-work is nearly-finished. ' Lock construc-
tion in progress; parts of the walls are nearly 5 feet above floor. - Stone work very good. The
rates allowed are Rupees 7 for the face work, and Rupees 3 for the rubble backing, and the
Executive Engineer considers these insufficient. My own opinion is, from seeing what is doing
in other sections, that the higher rate is more than sufficient, and that the rubble requires perhaps
a very small addition on account of carriage. o '

Earth.works to end of mile finished, all but bank dressing. A small drainage cut in rear of

banks will be required lower down to drain the pools which would otherwise form behind the
bank in this mile. '

132. 119th mile.—Earth-work peatly finished.

133. 120tk mile.—Lock No. 4 will be in this mile, No work commenced.,

134, 121st mile.—For % of the mile, one-third of the earth-work done,
Lock Now5 at the 34th chain commenced. Stone being collected
from Worrakandinny ; the rates will be affected by carriage,

135. 122nd mile.— A little stone collected for Lock No. 6. No work commenced.

136. 123rd mile.—Lock No. 7, with Calingulah and the Dona
together at about the 25th chain. Earth-works u
well advanced, and thence to the end of the mile
station building at the head quarters of the
Walls are of stone in mud.

Excavation for
; it i3 brought 3 miles

paud bridge will all be close
p to this commenced o1 along, and in parts are

» are making rapid -progress. Tne Donapaud
division is nearly ready to receive the roof,

137. 124¢h mile.—Some stone collected for Lock No, 8. .No work done.
© 138. 125tk mile—Earth-work in embankment about two-thirds done, as far as the
£ mile, where Lock No. 9 will be, and which has not been commenced. At end of mile
road from Donapaud to Kondapuran; crosses, and carries a good deal of trafSc which requires
a proper crossing:  This I think would have been a better position for both bridge and station, .

and it is close to the village of Donapaud, whereas the station is close to nothing but the Canal.
Below lock site earth-work all but finished,

-
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‘ 1,3;9 - lQGth"miZe.—In‘ the first half of the mile the earth_—v/vorh are twp-thi;ds finished,
be ‘ nd that ground npfbroken.'* R , o ; S o
?yo'l‘he 17 feet drop Lock No. 10 is planned for the end of this mile, and the_ Exgcutx\e Engi-
neer proposeé to add 10 feet of this to Lock No. 9, whereby some 80,000 cl_xbxc._ yards ofﬁea.rth- .
work would be saved, and very high banks in very bad soil avoided. - Exce?va'tt-on for the Ioc_lf
- commenced, .. ° R e
hes bf:(‘)‘,- vl27fh and 128tk miles.—~Ground not broken in the former, and in the latter only for
len th'of'a.‘few"vyé.rds. It is at the end-of the latter mile that the balar»xcel?f seven feet fall
;omgLock No. 10 is proposed to be placed. A culvert will, I think, be required in the 127th

mile.

~

14-1.: 12l§th,_1350th—and.l3f;st miles~—Canal w?rks not commenced. Indi:hedﬁrst mtxllle a-
culvert, No. 9, is proposed to be considered ag a crosslng.. Tt could only; bg qua1 12b ry wzaf er,
and should not be taken into ‘-a‘ccount. Abo}?t thebmidile ;)f ttf;‘?s l_(ilst mile, the road from
' ingumdinn ss ision has to be made for this, -
Chi"tago“f‘t?;z Io‘lmg;;nf—u]l';){:;r;;f’l fr::‘xl lbé at the 14th chain, and the excavations are in pro-
lfﬂiﬁxceli'e:t ";ari;*blde' limestone'obtained from the lock excavafion. Below this Canal
f i mmenced here and there all along. Scil red and much better. . o
e c;33fd' to 141st mile.—A little earth-work has been commenced in the 133rd mlfe,
1.43-h 136th mile preparations are being made for Lock No. 12 of 13} feet c‘irop, wlulef
i e-third of the earth-work has been done for 4 or 5 chains, beyond thx; no work

e in the section. ' 7
. ?):::.»d'o;) to the 141st ‘mile, from the beginning of this sectior, the Canal will run along the -
.:’ater.and the trouble in laying out irrigatioh channels will be very small, as also will be th_e .
ions, ‘ o S ,

 of forming paddy fields. : : 7
lab0~ulr4,§.f Fmiﬁgti‘e ‘b);ginning of the 142nd mile the ground falls rgthc.er rapidl:y towards the
Kundar to which river the Canal approaches, and considerable cros.s drainage, with ground p}lt
: vl is met with. Opposite the village of ‘Rajoly, on the right bank of. tl}e .K'undar in
e ravmes"lls‘the bed of the river i3 a vast mass of blue limestone rock, and here it is intended
the l?hh mlAe, icut to take up anoth>r portion of the water to be turned into the Caulee in the
i bml%‘ > T:msite is a very favourable one, and the Anicut ought to cost but little, The"
.7211(1 e the river to t-he Canal has been lock spitted. It is not more than 300 to 350 yards
v?hannel}fmn]l}eloiv this to the end of the section the Canal will run very close to the Kundar, and
;,nnll'e?f: ;ﬁe most Pa.i't be cut on the face of a very steep incline, the ground herg ri§ing very -

.

‘rapidly from the river. 1t is at present full of little ravines. -

; 146. The seil of this section from end to
., _,Soil o fhosection - : end, is, with the exception of a few trifling
atches the' dark clay, t;alled i)JIaCk cotton gnil. The enly variations are, from kzad to very l.)ag,.
. ’ h of it is nothing but the worst sort of silt. At some parts the baxfks will be very h.xg ,
8“3 ‘I““C sto confess that I view the experiment of trying if loose banks, without any puddling,
2; suc:“:oil will 'stand, especially w_ith slopes qf 1} to 1, with considerable a'n‘xiety. ' .
‘. There is no doszt whatever about the slope altering itself, and additional wm:; on this
i be done, but it may.be said that the banks themselves are an experiment, for
account hav.l;-g 'od circumstanced, being subjected to the alternate presence and absence of
b o e o h:yL s if water be admitted very carcfully at first, these Canal banks may puddle
e Whereasdpe:- vgb erfectly water tight. 1f such prove to be the case it will be a matter of
th? n.lsielze:;:l?anpfzr 1$1e expense, shculd this soil prove unstable, of making an eﬁicignt Canal,
1¢joicing s 5 81 e _ . e
] ous. ) o
w?u_lld:')z e’;);;: s:ction is the last portion of the Main Canal which has b.een sanctloneé, Iz:nd L
will therefore hasten to conclude this aiready ovar-growa report by adding a few remarks ou

-

shed ; the longitudinal fall is considerable, but the ground is remarkably even in all direc- -
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, 148. Thisfqgestion. has dcéupied the
attention of Government a good deal and, .in

Comn{u;icatious across the line of the Canal,

* Nq, 1,510, 27th May 1864,
proposed for the first 112 miles of the.ICax_ml were generally approved. An inspection however
of the Canal, the country and its circumstances, has convinced me that these arrangements are,
or will be, very far from adequate. In the first 30 miles of the Canal, the ground on the right
bank is either rocky and uncultivated, or, ss in the part west of Kurnool, the villages dre small

and not cut off from their chiel market by the Canal, and the only ihcbnv_eniénce they will suffer -

is in some cases a difficulty in reaching their fields, a difficulty be it remembered ‘which, however
annoying at first, will constantly diminizh, for the catile will doubtless soon take to swimming
across the Canal, if a suitable take off and landing, with ramps over the banks, be provided, and
this will cost very little, It may be also remarked that maoy of the culverts in the western

sections are lofty, well drainéd, and at the lower end their floors are flush with the naiu‘fal o

ground level. As the Canal however proceeds to the eastward, the country opens out, the traffic
in various divections becoming large; the country is crossed by many village roads used by
bandies, and forming very tolerable communications for many months in the year.' ‘With the best
possible arrangements px:obably one-half of these roads will be closed, and it is necessary to con-
sider briefly whether any thing like a fair amount of accommodation will be' provided by the

crossings proposed. ‘ - . L s _ o e

149. Below the 30th mile the Bridges are:— - S
1. (Probably) at Ulldr in the 35th mile; this is under discussion, ©
9. Nagatore bridge - 45th do.~ AP
© 8. Jupaud do. 60th do.- ,
4. Metacondal cut do. ~ 72nd . do. *
* 5. Metacondal do.  75th do. S g A
. 6. Bridge over nullah flooded by Jootoor Anicut, and not over the Canal,
' . 92nd - do. e ' o
- 7. Nundial road bridge, - -~ 93rd do.’ L
8. Cumbum and Cuddapah Road bridge, 107th mile.
- 9. Dipaguutah do. 112¢h do. U .
-10. Donapaud station, . 123rd do. . . T

11, Jungalpilly, 139th do. - s
There will therefore be 10 first class crossings in 116 miles. . » o
The second class crossings are the culverts or under-bridges in connection with the loeks.

These occur in the 6th section only, at the locks in the 79th, 81st, 83rd, and 88th miles. . They

will be very fair crossings, for though carts and cattle will have to descend into nullahs and get
up sgain out of them, there will be room enough, and the approaches can, without. much diffi-
culty, be made easy. . ' ) : . . ‘

_The ferries may'be considered as the third class crossings, ihey will be placed atA the

‘ M.Ch. M. Ch, . g
‘ 3179 95781 : Lo
3878 - 9997 - : .

41- 8 10247 N

5270  115- 2

5818  119* ?

o 7021 126 ?
- 8551 134 ?
8725  142° 0 )

|}01: 16 ferries for 116 nii‘leé.

The design for the boats shows that they are intended to be 25 feet in length and 8 feet wide,

The ends are pointed, so that a staging or platform of corresponding shape will be necessary to

allow of carts being placed on them without difficulty. As, moreover, carts cannot be put upon -

~

their Order as per margin,* the arrangements .

A ' .
N
L ]

~

)
i
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_tbeﬁz, except at the ends, and as below the 70th. mile the Canal is comparatively parrow, while
a bove that point the current is cousiderable, it will be necessary to provide recesses of a depth
corresponding with the length of .the boats, and the embankments_should also be thrown back
sufficiently far to admit of ramps of 1 in 12 for carts, and 1 in .6 whese only foot-passengers or
cattle are intended to cross, I wou'd also recommend that a sloped landing should be made on
each side of the Canal, alongside the “erry stations, to allow of cattle taking the water without
difficulty, for 1 have no doubs the cat:le will very soon learn to cross the Canal in this way, and
when they do so, much of the loss of time in getting to and from the fields which would occur,
even with the best managed ferry boat, will be avoided. s S '

~ " In the part of the Canal below the 30th mile, *the, culverls must be considered as the

Jeast eMcient crossings, and many of those at present consideredl as likely to be usefal for that
purpose will, I believe, be of no use. They are generally on a very low “level, and will be wet

and muddy ; the out-fall channels will in some cases be very long, their size both as regards breadth -

and height is too limited, for a bullock yoke is often six feet long, and sometimes more, and 8
feet culverts leave therefore but a small margin ; 2od a cart laden with straw or cholum or indeed
cotton, would not pass through at all, added to which they are long and dark, and will in many
cases bo very wet from leakage, Theilsa was suzzested by the railway culverts, bub the cir-
cumstances are entirely different, and n» railway culeprt, situated as are most of these, would be

used as a crossing at all. - -

Tn connection with this suhjet it ‘shoald also be remembered, that ere very long what
is now a dry country will be frrigated; that between all the numerous villages on either
side of the line, raised roads will then be an absolute necessity, that if the questions of commu-
nications be now takea up thoroughly, the greatest benefit to the traffic may be obtained at the
feast possible cost, but that, if neglectzd now, there will be no }such opportunity again; and I
would suggest, therefore, that the Range Oficers of the Department of Public Works should, in
communication with divisional Officers of the Cowpany, prepare a scheme of village roads, adapt-
ing the arrangement§ go as to maketbe most of suchof the roasonry works, whether over or
under bridges, now about to be built, ag may be "p:)§sib!e, and then settling what further provi‘l
sion will be necessary. The Collectors of tha several Districts would then be able to under-
stand what is ‘proposed, and to ascertain whet . s W
unnecessary difficulty to carry on their agricaltare aad transport their produce. At present
were the Government to require all the different means of crossing to be doubled, and were the
Compan)’s Officers to agree at once thercto, there would be no certainty that the communica-
lable for the use of thz people for whose benefit they were constructed. Iam

tions would be avail : : :
quite convinced that the arrangements proposed at present are inadequate, but I think that no

proper opinion can be formed without rnaps showing all the villages within the intended. areas
of irrigation, and exhibiting the conneciions of the several villages with each other, and with the
Canal and existing made roads. The schemes for roads which have been prepared in the several
Districts under the orders of Governmeiit would form a basis; in Kurnoal, there is no time fo}-
aelay, and each section, commencing, [ would saggest, with the Srd, might be disposed of to a

great extent éepafately and successively ; in the Cuddapah and Nellore Districts there will be

more leisure. Probably the villages wiciin 2 or thres miles of the Canal on either side would
: ’ £ all the roads crossing the Canal, and the connection of

determine the arrangement and position v ‘
be taken up after this first point had been defers

these villages with those more remote, might

mined.

Economy would result from comparigon of rifes, thre
' ' T divisions it bas struck me that much good

would result were the Chief Engineer to talke measurcs for ascertaining the relative cost of work
' ked a great difference in rates for similar work

in the several sections of the Canal, I have remar
not only in'different divisions, but in the different sections of the same division and were the ex-

perience gained in one locality made ava

- o C e T e [P -y

her the several villages would be enabled_withouvt’ :

,150.‘ While p>absksing tlxrough the several = -

Table for works clsewhere very great benefit would Le
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the consequence. In some parts of the Canal work of each description is being done both welf.
and cheaply; in other parts, the exact reverse in the case, and what is required is to approximate .

the cost every where to that which is found sufficient, where the best management prevails.

. - 151.- It has been stated that these build-
. , ings, . though in the first instance used.for

OfFce and store accommodation, are intended afterwards as traffic stations, and if Vso.‘,they

should be placed close to the Canal in such & position as will be most convenient for the traffic,

This would be, I think, on the opposite side to the towing path, and just so far removed from

* Position of Station buildings, .

the Canal as to allow of a loading basin being formed. . In the Kundar division the buildings are -

tolerably near the Canal, but in the other,divisions they are much too far away, and at Bowanass
they are half a mile distant. The goolls have to be taken out of carts, \veigh;d and loaded ang
these operations require the station to be situated like a railway station. . - L
152, It would be well were the Chief
_ . ‘ ‘Engineer to impress upon.all his Execu:ive
Officers the necessity for precautionary measures in makihg dee;i excavations. I have noticed
cuttings for masonry works several yards deep with perpendicular sides and the spoil placed close
to the edge of the cutting. Many slips occurred during the recent rains, and one accident occur-

Precaations required in making excavations, o

red, though fortunately without serious results, : -
i . . . ] . ) - i - . e . ; . . . ey
Kecessity fot carrying out Irrigation details without delay, 153. The expenditure up to the 30th

’ , . April last on the Toombuddra j
about 42 lacs of Rupees, and as yet the returns have been nothing. The ﬁrst:d 30 glz(;izc:f‘t‘;?:
Canal were necessarily very expensive, and up to the end of the 3rd section or 43rd mile, the
whole possible irrigable area is but 10,0Q0 acres. Up to the Metacondal cut, however thi; area
becomes increased to 50,000 acres, and below that the extent of land is véry larné. T;.le impor-
tance of getting land under irrigation is so great that I would bring this point l;)rominenﬂ Ii)'or-
ward with a view to atteation being given, during the current year, to the corﬁpk:tion ‘as ?'rar as
is necessary for irrigation purposes, of the first 78 miles of the Canal, and to the pushin; forward
the dist_l_'ibution:Works. The irrigation Canal ends at the end of the 78th mile, below thatathe Canal
down to the Caulee, 91st mile, is one of naviga.tivonAonlry." " At present, beyofld the construction of

a few sluices nothing has been done tdwhrk}'s'getting ‘réa,dy for irrigation, and yet undoubtedly -

mauch hqs to be done before any area vyorth m_emibning can be watered, If very great exertions
be used, the main Canal may be opened to the 'end"of the 78th mile by May 1865, and sufficient
water for all the possiblg irrigation carried, but it will be useless to expect results from the utiliza-
. ‘ :on qf fcile bWater if concurrently ‘the distribu-
. 1 K

the 10th February last, the Chief Enginéér:a;;péare(;n t‘zof:lxisnket::: :v(:.::ccebdx;ld Ibl:aa:c:;:'(;:l;tiat::
- Kundar valleyt by the present July, but he

* No. 1,285, paragraph 2.

i e tobelowthe 72nd mile, .

S ) . . must have been quite unaware of tl

. = ' e state of
progress of the works on the main Canal, especlally in the 2nd section, where in the 20th mile )
=4 ’

wthxp 2 fmlesf of the central office, the backward state of the cutting presented an insuperable
. barrier, a,pd where in June ghe walls} in seve-
ral mxleg were still several feet below the level
dto irrigation, it is only by fully recognizing the

1 Ialiea of embankments,

of the bed of the Canal ; and similarl&,with regar

work to be got through, and taking adequate steps to get such work done, that the anticipations

of returns can be realized. I hope that it will be possible this time next year to report that

much has been acm)t.n?hshed, and I have written strongly on this sﬁbject because there 1
chance of results anticipating the work, on which y ' oo
not yet been ccmmenced. TR ‘

Information not yet received regarding expéi;dituré and cost *. 154. Ihave not yét recéived from any -

of works as compared with estimated cost, - .
.3 cos of the divisions the information asked for to
; : R enable me to report on this subj 5
- _ ) y p 1s subject,. A separat
pait therefore with the illustrative sketch Map required, will be submitt cible,
) ! qQ . e submitied as soon as possible,

alonek those results depend, and that work has

et N aan n

“

: Report on the Surnkasala Anicat and Head Works, and on the .
' 1st to 8th Sections of the Main Canal, &e., &c, inspected (Here enter 2nd Ju]y 1864; No. 4.0)

r A/ v

Proceedings of the Madras Government, Ru{;lic Works D‘epartry{qnt,
e 24th August 1864. e

“No. 506 Read the following letter from the Consulting Engineer, Irrigation and Canal

Company =

3

between the 30th May and 3(_,th June 1864,

“No. 507. ORDER THEREON, 2}th August 1864, No. 2,438. N :

1. The Governor in Council has perused the foregoing report on the state of the Irrigation
and Canal Company’s works with much interest. It isa clear and able document, and will be
communicated to the Company's Agent, with a request that the suggestions made by Captain -

~Mullin§ may be adopted.

2, The Agent's attention will be specially drawn to the suggestions in paragraphs 4, 5, 7,9,

10, 13, 15, 96, 27 (revetments to interior slope of canal and on exterior of bank), 35 (Kadrabagh‘
:iciueduct), 51 (Ullur aqueduct), 63, 65, 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. : )

; 3. The Agent will also be requested to cause the investigation proposed in paragraph 90, ,
in connection with the discharge of irrigation water into the Caulee, to be made, reporting the ;
result to Government through the Consulting Engineer. V ) ‘

4, ‘I'hereport 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 paragraphs 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;
communication with Divisional Officers of the Company, prepare a scheme of village roads,-
‘adapting the arrangements to the masonry works in progress; or about to be built, and settling what
further provision will be necessary. ,

5. ‘The Superintending Engineers of the 2nd and 3
copies of the foreguing report, in view to their issuing the requi

concerned. ~

‘6. The report will also be communicated, through the Revenue Department, to the Collectors |

of Kurnool, Cuddapph and Nellore.
: (True Extract.)

S

-

Major, R. E
Deputy Secretary to Government,

To the Consulting Engineer, Irrigation and Canal Company.

, Agent for do. do.
,» Superintending Engineer, 2nd Division.
Do. 3rd Division.

» Revenue Department

iExd. S. T. Augustin,

rd Divisions will be farnished with
isite orders to the Range Officers -

N PRI e
e

B

T frem s R Yo

RN T RPN A < R AT ST PR




h D
w“ - } 0

C

222/

S

(DY efree
:@/ﬁ/ﬁj 2L ﬂ-—-
licecs

Y@ -
Tl

2=
/N

¥
3
Tl 7
Yress fes
el

&

Dl
oS
Zoep
e et L
* 2

Dt
' 9280

§ 7z
o .
Looss

‘

-

77V /s
e {&c»z/J et &

seze /8
Brccedergr vy
A et ;ﬁ/ﬁ{v/

927 ;rfé v

=
v

y

i
l,'i/ Fpr ezt

//
(
<L
(24
W it i

Tzl ee-

|
- = - Sy : -
. e, ' M N » 3
e o ot e e e L S
P A .

D, ?/cﬁ
7
/(G?n:cc////
ice
7H —

7

-

D2y
o

N

\“\

PR A s

bts sy e

A P e iy

i
LR —— - C L e—e

| , gz T

_ | . NS |
2, 5 ’ ; . “ : . . -/ - . . . ) ; % ¢ } g
= u\\t\.h\\ = \tw.ww. v 2 \.\;h\\\\\ 22 L D e > 22400 s ﬁu .

- L . ) . \ v
o en Hersnirs gl S s g ey oy ar e v "2t g W w
: _ a o




	Copy_of_image001
	Copy_of_image002
	Copy_of_image003
	Copy_of_image004
	Copy_of_image005
	Copy_of_image006
	Copy_of_image007
	Copy_of_image008
	Copy_of_image009
	Copy_of_image010
	Copy_of_image011
	Copy_of_image012
	Copy_of_image013
	Copy_of_image014
	Copy_of_image015
	Copy_of_image016
	Copy_of_image017
	Copy_of_image018
	Copy_of_image019
	Copy_of_image020
	Copy_of_image021
	Copy_of_image022

