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No. 129. Read tho following letter from the Consulting Engi neer for Irri‘ga-

tion and Canal Compauy, to the Secretary to Government, Public Works
Department, dated Mfidms, 17th November 1870, No. 93:—

o 1 ILW‘E the .honour to report that I inspected the Madras Irrigation and Canal
Company s Main (;anal from Soonkasala to Cuddapah .between the 4th and 31st
of October, and to submit the following remarks on the condition of the works:—

9. This work has apparently ot sustained any injury this year, the water

Seonkasala Anicut. was flowing 10 inches deep over it at the

.- time of my visit. -

E 3 In Government Order No.- 2,352, 29th September 1870, a sum of
‘ Rupees 2,900 was canctioned for repair-

ing the apron and side walls of the head-
sluice. This amountappears to have been partially expended, but the work has not
stood, and will require rencwal, The apron had been partially washed away, and

_ theside or retaining walls of the canal below the head-sluice had been undermined.

TTead-works.

- -

The Chief Fasrincer, in 2 recent Teport, says, the injury sustained by the apron
arises from water passing below the head-sluice and under the concrcte apron
by pressure when the water in the river is high. It blowsup the apron, and he
proposes to form a water-cushion by running a low wall across the canal below
. the head-sluice and between the side walls, and to 11 in the present irregularities
in the bed with concrete, and it is also hoped that this will have the effect of pre-
venting the sct of the current against the side retaining walls which undermines
* them. The ander-sluice discharges silt well, but a good deal still accumulates

1434/“»'-..-* <.

‘-
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above the head-sluice. .
v 4. The masonry works generally are in good condition. The bed still

o \ ) requires clearing of rock and stones in
N 1st Seetion—From 1st t0 174 mile. .
. some places, and the banks want making

* up and trimming, and the tow path to be properly formed. The self-acting sluice
" or calingulah, sanctioned in Government Order No. 957, 6th . April 1870, has
been completed in 2 substantial manner, but the shutters do not fit properly. An
_ additional irrigation sluice, sanctioned for the 9ih mile in Government Order No.
+ 8,468, dated 28th October 1869, has not been begun. -
: 5. 6rn MiLe.—The two breaches, one ab 5 miles 45 chains, fhe other at 5
" miles 52 chains, caused by the floods of August 6th, were being repaired by banks
. of earth carefully laid and well rammed, and the inner slopes will afterwards be
- covered by a layer of puddle protected by shingle. Estimates are about to be
* submitted to Government. -, ‘
6. 10TH MiLg.—Two more large breaches, at 9 miles 6 chains, and at 9
" miles 53 chains, cansed by the samo floods, are.being repairedin a similar manner.
_Estimates in hand. '

7. 1811 MiLe.—Large preach just below the Hindry aqueduct. The debris
has been cleared away, and the foundations for a now face wall dug out ; the pro-
gress of the work has been seriously jmpeded by ponstant rain. The old wall
-which fell in when the embankment was washed away had been built merely as a
‘facing to the cmbankment, and was without foundations of any kind. It will be
all of suitable section and with good foundations.
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When the breach occurred some apprehension was felt for the safety of the adjoin-
ing abutment of the aqueduct from the rush of water. A water-cushion to break
the force of the water, as it falls over the aqueduct when the canal is filling, will
now be added.

8. A little below this breach, on the same sido of the canal, a considerable
portion of the face wall has shpped most probably from the pressuro of the moist
bank behind it when it lost the counter-pressure of the water in the canal. It is
being rebuilt of strong section with good foundations. ’ |

9. 23rp MiLe.—The Kadrabagh aqueduct sustained a little damage in the
late flood to the apron below the floor-
ing, and to the water-cushion which
receives the canal water as it passes over the work in filling the canal. In other
respects this work has stood the severe test it had well. The works of this section
generally do not call for remark. The banks for the most part are in fair order.

10. 24tE M BREscm.—Preparations are being made for repairing this
breach caused by the floods of August 7th. The wall at this place, which has for
some length been carried away, i§ in the form of the letter A, the centre part being
filled with loose rubble almost rubbish. The banks are substantial enough, but
as where they joined on to each end of the wall, which is only 2 feet above
water level, they dipped down, and would be still more lowered by the wear of
traffic ; I have no doubt that the accident occurred in the manner the Executive
Engineer supposed by the floods topping the bank and gradually washing it
away.

25T MiLE. -—N'o 13 calingulah breached in the same storm. . It is about to
be repaired, and advantage is being taken of the circumstance to remodel the
work by lowering the crest 18 inches, the water for this depth in future .being

2nd Section—From 18th to 32nd mile.

- retained by planks removable in case of any excess depth of water occurring from -

floods or other causes. In order to make the canal generally safe in time of
floods, the Chief Engineer is about to propose remodeling in a similar way all
the calingulahs in that portion of the canal which receives drainage, and to
lengthen those calingulahs which are of insufficient capacity, and he also purposes
building others at large tanks and drainage basins, wherever there is a doubt as to
the sufficiency of the present escapes to pass floods, such as followed on the heavy
rains of 6th and 7th August last 4t Kurnool all of which proposals I will be pre-
pared to support.
11. 28rm MiLE BREACH, AveusT 7TE. —-—Thls breach is in a high wall across a
3rd and 4th Sectxous-—From 33rd to 60th mile. deep ravine somewhat in the form of the
letter A, the centre purportmg to be filled
with dry rubble packed but it appears to be rubblsh The repair intended to be
made is a substantial revetment wall with counterforts backed by a massive bank.

33ep MiLe.—The second-class bridge, sanctioned in Government Order No.
3,177, 1st October 1869, in lieu of the ruined Sultanpore tunnel, consists of the
usual three arches over the canal and two land arches in place of wing walls. The
piers and abutments are up, one arch keyed, and the others commenced; the
amount remaining available for ‘expenditure on the 1st July last that is provided
in the general stateraent was Rupees 5,393 which I believe to be quite sufficient,
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There is no vther new work in these scctions, and the only other important injury
sustained from late floods is at the Ullur aqueduct where the water in the vagu
came down in an impetuous torrent tearing up compact kunkur in deep trenches,
and the water rose so high as to flow over the parapet into the canal, then, as the
flood drained off, the scour of the pent up water in the canal pouring through a
breach into the vagu undermined the face wall of the aqueduct. The Executive

Engincer's proposed arrangements for repairing the injury, and for providing for

the future safety of the structure, seem judicious, and an estimate of the cost is
bemg prepared. The area to be irrigated under the 4th Section is 14,807 acres
in the first range or sub-division, for which Rupees 28,929 was sanctioned in
Government Order No. 2,882, 10th September 1863, 'l‘hese works are nearly
completed.

12. In the sccond range there are 10,511 acres to be irrigated, for which
Rupees 17,847 were sanctioned in Government Order No. 2,395, 5th October 1870.
The work i3 not yet begun.

13. No new works have been done in this section since I last inspected it.
The banks in some places are by no
means in as good order as they should
be. The inner-slope of the left bank, on which the tow path is, requires clearing
of bushes. The bank is inconveniently narrow in parts, having worn away and
become rounded by the weather.

14. The Terragopilly aqueduct leaks a good deal more than last year, the
water spouting out in every direction with only 6 inches water in the canal, but
it does not appear that the leakage will affect the stability of the work. The other
masonry works are in good order. No provision has been made in the statement
of 1st July, of value of work remaining to be done, for reforming the banks where
necessary, and levelling the tow path.” The distribution works, sanctioned in

5th Section-—From 613t to 75th mile.

"Government Order No. 2,256, 19th September 1870, are being commenced, the

land is being taken over, and the channels marked out. The area to be irrigated
is 9,516 acres at an expenditure of Rupees 20,550, or Rupees 2-2-7 per acre.

15. Locgixsura 1o Jooroor Axicur.—The masonry works in this section
which were incomplete last year are
6th Section—From 74 miles 57 chains t0 93 4hirteen locks, all of which, so far as the
miles 23 chains, new mileage. . ’ '
masonry is concerned, are complete with
the excepﬁon of a little finishing. The lock gates are being swung and the sluice
rolling shutters are being fixed. The gates were made at Bowanassy Workshops,
and, as would be expected, are much inferior to those made at Madras. The
earthwork is mostly finished, and where the canal passes through cotton soil or
other soft material, the banks are in fair order, but their tops, having been rounded
to prevent them wearing into holes, are inconveniently parrow, and where the
cutting isin shale or kunkur the banks require a good deal of forming, levelling,
and trimming. I examined the account of work remaining to be done, and it appear-
ed to me that suitable provision has been made in the statement of 1st July. The
Vellapanoor bridge at miles 87-12 has been completed in a substantial manner.

16. Just below lock No. 8, at miles 89-63, where a vagu breached the banks
last year, a culvert, with two vents of 12-feet span, and which was sanctioned in

Government Order No. 518, 14th February 1870, has been built.

%
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 fell off owing to bad work and the
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17. The distribution works, sanctioned in Government Order No. 1,226,
10th May 1870, are in as active progress as the weather will allow, two-fifths of tho
earthwork is done, and the masonry works are commenced. Therates allowed for
masonry are lower than what were only found sufficient for the large works on the
Main Canal, but the Executive Engineer hopes not to exceed them. The arca to
be irrigated is 27,970 acres at a cost of Rupees 71,400, or Rupees 2-8-6 per acre.

18. Jootoor AnicuT.—The anicut and all head-works, except a little to the
' lock, have been completed of sound and
- substantial work; the floods of the past

: : ~ scason are reported to have passed over
the anicut at a maximum depth of 4 feet and without doing any injury. The
height of water secms low for & season of unusual rain, Stone steps at cach end of
the anicut for facility of passage across it are required. - Silt in large quantities is
deposited above the head-sluice and above the head lock, and it is doubtful to me

if .the under-sluices, owing to the distance and the position in which they are placed,
will even keep the head clear.

7th Section.—From miles 93-25 to miles 116,
new, .

19. Work No. 3, a sccond-class bridge in the 94th mile, of which the centring

Wwas up at my last inspection, has been completed. Work No. 6, a calingulah
In the 97th mile, which had not been begun, has also been completed. The
canal at this point receives a large supply of water from a vagu to allow of the
escape of the surplus of which this calingulah was built ; a breach in the lower or

right bauk of the canal has occurred immediatcly below this calingulah. The

cause is unknown, but it is supposed to have arisen from vermin burrowing in the
dry bank. Work No. 7 4, a second-class bridge, of which the piers and abut-
ments were up at last inspection, has been completed. Work No. 8, a culvert in
fh? 99th mile, which appeared to me of rather small capacity, has sustained some
mjury, the silt trap has sunk, and the north wing wall has given way. Work
No. 9 in 99th mile, a calingulah, which had been partially built, has been replaced
by a new one and a'detached scouring sluice, sanctioned in Government Order
Nq. 1,103, 26th April 1870; the ‘work has been completed.” Work No. 11 a in
the 102nd mile, a bridge, which had been finished, has lost its parapet walls ; they
peculiarity of the design by which the parapets

'!,artifxlly hung over the face walls. The masonry of all this structure is much
inferior to the work in general of late years.

20. All bridge approaches in this part of the canal are very incomplete.

21. In the 107th mile, the lower of the two a
channels of the Nundial tank bas sustained some injury
through the arch up from below owing to the pressure (;

22. In the 109th mile,
blown up. “ It will require to

there being several spouts
f the water in the channel,
work No. 22, a culvert of six vents of 5 feet, hag
be rebuilt, and the capacity of the calvert to be

asonry works in this part of th A
condition. i US p e canal are in good

23. Asregards the earthwork, there ié mo
this portion than anywhere higher up, nevertheless, the slop(es of banks and

cuttings are much guttered, and there was little appearance of any repairs being
done. The number of bankers maintained, namely, one for 3 miles, is quit:;
. - )

re grass and other vegetation on

queducts over the supply '
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- insufficient where the banks are not consolidated, much of the work that will now
~ be necessary to make up the banks might have been saved by timely repair. The -

money allowed in the 1st July statement gives an average of Rupees 665 per mile
for completing cutting, forming banks, trimming, ete. It is a tolerably large
average, and I hope may prove enough, but it is not work that can be accurately
estimated or that should be given on contract. The more carefully it is done

under close departmental supervision, the more economical it will be in the end. -

These remarks apply.to the 7th Section generally though the upper part is by far
the worst. Work No. 24,an 8-foot culvert, which had not been begun last year,
has been completed.  No. 24 A, 4 third-class bridge in the 111th mile. The
centring is being put up. i . »

~ No. 25, a culvert four vents of 8 feet not begun at last inspection, has been

completed. No. 23 4, a second-class bridge not begun at last inspcction», has been

- completed, except in its parapets and roadway. ]
" No. 26, a culvert of two vents of 8 feet in the 113th mile, has been completed.

No. 27, a first-class bridge called Deepagiintla in the 113th mile, qf which the
piers and abutments were up at last inspection, has been completed. '

21. The first instalment of irfigation under this section is 12,000 acres, and -
the distribution works are estimated to cost Rupees 44,660. The plans and esti-
mates have been examined, and are about being submitted to Government. -

: o . 25." 116tH MiLe.—The 8th Section
8k Seotion.—From 116th to L3th mile. g 41,0 Yyl Sub-division begin at this
' ‘point. ‘
- 26. Ia the 117th mile an additional bridge of the second class, called the Jillala
bridge, and which was sanctioned in Government Order No. 1,712, 18th July 1870,
has been completed, except the parapet walls and the r9adway. ,

96. Inthe 118th mile, that is at 117—46, No. 1 lock is situated. Its masonry
is all but finished, and the gates are being hung. The small calingulahin the left

3 bank, for passing water round the lock, is nearly completed. Thelarge calingulah

with scouring sluice in the right bank, and which is to discharge all the watcr
comine down the 7th Section, Main Canal, that may not be utilized or be required
g ,

o

for the 8th Section, and which was sanctioned in Government Order No. 2,063,

26th August 1870, has not been begun. ’ i
" 97 At 119—15 is situated lock No. 2, which is almost complete, as is the

_calingulah in the left bank. The lqck gates are ~being put up; the bridge over the

tail bay is not yet built. : |
28. The masonry works are in good order, the banks are much better than

- in the Tth Section, the canal has been taken out to full depth and width, and the

banks made up since last inspection; they are in .tolerably good condition. -I
compared the condition of the unfinished works TYlt.h the 1st Jul‘y statement of
value of work remaining to be done, and I am of opinion that jsufHCIent funds have
been provided except in one or two cascs. - o

" 99 From Yallur to Chintacoontah, 119—35 miles to 131s¢ mile, I was unable
to ins)ect the line here fully, owing to the ex.tr.cme inclemency of the, weather, a'nd
the di;ﬁculty, I might say impossibility, of riding along the bavks. The following

- ° . - B
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particulars I obtained from the Executive Engineer, with whom I talked over the
condition of each work and the funds that would be necessary to complete it :—
‘ Lock No. 3.—A little work remains to be done to the cills and coping, and

the gates and sluice valves are not yet fixed.

Lock No. 4.—There are from 6 to 700 cubic yards of masonry still to do;
gates and valves to be fixed.

_ Lock No. 5 is far advanced towards completion.

Lock No. 6, 125k mile.—The masonry is finished, the upper gates and valves

ﬁxéd, and the calingulah near]y completed.

- Lock No. 7, 125th mile.—The masonry corhpleted, the upper gates and valves
fixed. ' - -

Lock No. 8, 1264k mile.—The masonry completed, the upper and lower gates
and valves fixed, the calingulah far advanced. . .

Lock No. 9, 128th mile.—Masonry complete ; upper and lower gates and valves
fixed ; calingulah begun. '

Lock No. 10, 129tk mile, is quite complete, ~except to hang the lower gaites.

Lock No. 10A 1315t mile, i3 all but complete, the upper and lower gates and
all valves are fixed. C : ' .

~ 80. Earrawork.—The canal as far as Chintacoontah has been excavated to
full depth and width, but requires to be cleared out and the banks to be made up.

31.  From Chintacoontah to Rajoli is 15 miles, in which the following masonry

“works are :—

) Lock No. 11, 134th mile.
” » 12, 138th » - - "'
w5 13,139th

ﬂ w5 14, 142nd
o w s 15, 144th
= . s 16, 145th

all these locks are pretty much in the same condition as those higher up in the 8th

Section. The masonry is complete except a little finishing

valves begun to be put up. '

32. Lock No. 13 leaks‘ badly from the water in the u
- interstices in the masonry through which the water spouts.

2
”»

b3

» and some gates and
pper reach, owing to

83. The condition of the earthwork varies very much, but on the whole,
although much more advanced towards completion, the banks are in a worse condi-
tion than they were a year ago. Banks which have been recently repaired are
tolerably good to the sight; those made sometime ‘before, and which have been
left unrepaired, are terribly guttered, as are the slopes of cuttings and even solid
berms ; none of the banks are consolidated, and riding on them is laborious and

.difficult. A stream which passes under a culvert in the 145th mile, and which hag

turned abruptly, has injured the banks of the canal, and it will be necessary to turn
the course of the stream. . ’ ) . A

-,

34. Icannot take any exception to the sums
statement for completion of the works in the 7th an
No. 24 A on which the work remaining to be don
1,333, and which at the time of my visit, more

provided in the Chief Engineer’s
d 8th Sections, excepting bridge
e on 1st July is valued at Rupees
than three months later, seemed

{
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quite insufficient ; also work No. 25, another bridge, had Rupees 2,311 provided
for it, and which scemed to me much in excess of what is necessary.

35. The Exccutive Engineer has suggested that the bridge which was intended
to be built over'lock No. 16, and sanctioned in Government Order No. 514, dated
22nd February 1865, should be dispensed with. Thislock is situated just above the
Rajoli anicut on the Kundar river. 1t does not appear that there ever was a passage
across the river in the immediate neighbourhood, and the construction of the
anicut renders such a passage more impracticable. Moreover, there is a bridge
in connection with lock No. 15, which is all that the cart traffic of the locality
requires, and foot passengers could be accommodated _with a wood platform
attached to the upper gate of lock No. 16. The bridge proposed to be dis-
pensed with might be built at lock No. 13 at 138th mile 3,220 feet, where one is
very much wanted, the adjoining bridges being 4} miles apart. The villagers
met me at lock No. 13, and were very earnest in their desire for a crossing. I
believe they would, if necessary, bear a portion of the expense, and if the Chief
Engineer proposes the alterations, I am prepared to recommend them. -

36. The Rajoli anicut, the masonry of which was completed sometime ago,
' is in very good order; sluice shutters
have not yet been fixed except tempo-
. rary ones to the head-sluices. The
under-sluices will, T am sure, answer well, and keep the head clear, The general
condition of the masonry works corresponds to those already described. The

9th Section—From Rajoli anicut ! 46th mile to
178th mile. .

~ bridges built ‘sometime ago are in good order. The locks are nearly finished,

some gates are up, and some sluice valves are fixed. The banks, as far as Edimudicah,
a distance of 7 miles, are in much better condition than on any other part of
the canal. The canal has been excavated to full dimensions, but there is of course
some silting up at the toe of the slopes. The banks are much more consolidated,
less guttered, and in better shape than elsewhere, which I attribute to their having

“been formed with greater care in the first instance, and to the different system

that has been maintained in regard to their periodical repair. It is true the
weather had cleared up by the time [ reached the 9th Section, and that the banks
were drier, but their superior condition was chiefly owing to their having been
repaired after each rain. :
87. The Vaikalair aqueduct is in good order, but lqaks somewhat.
- 38; Half a mile above Dhoor in the 161st mile the land is flooded at a
mangoe tope, where there is a difficulty in draining for want of sufficient fall on

" the opposite side of the canal, and there are similar occurrences near the Dhoor

bungalow, and between these and Penchapad ; the Executive and Deputy Chief

Entr?neers propose cutting channels parallel to the canal to drain the water under
D . -

the neighbouring aqueducts, which will probably answer. -

39. At the Beempad culvert in the 166th mile, one arch of which is intended
to be used as a traffic way, the villagers compl.ain sadly of the inconv?nience they
are put to in wet weather from its filling up with muc!. - I look upon it as a poor
make-shift for a traffic way at any time, there not being room for a loaded bandy,
and in wet weather it is quite impassable except for foot passengers, and for them

o P g
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it 18 unsuitable.  An over-bridge ought to be built where there is tising land in the
viclnity, for there is no good crossing, that is a bridge, in a distance of more than

_10 miles. - ‘

40. Two breaches recently occurred in the banks betwoenDhoor and
Peechapad when there was only one foot of water in the canal ; the banks in .

contact with the water appear to melt away, and as the lower portion wastes away

the upper part falls in ‘when a regular breach accurs in the bank, and the water -

ruuns out. ’

-

* 41. Some 3 miles in length of the left bank at this part of the canal is too
soft for any traffic. The spoil has all becn spread to the level of the,tow'patixs
which has a neat appearance, and compares favourably with other portions of the
line ; but the great breadth of  flat surface necessarily exposed to the rains takes up
much water. The surface of the banks should be gently sloped outwards to throw

off the rain, or the canal will be seriously injured.

42, The chf Section ends a little below lock No 8 at 178th mile. The
condition of the locks in this remaining portion is similar to those higher up. .

- The masonry all coinplgte, the gates and sluice shutters in course of fixing.  The
other masonry works are in good condition, except that the syphon sluices fill up
and require being cleaned ot periodically, . The condition of the banks is very

. variable, much in this lower portion is a good deal cut up. .-,

. 43, The iron frames of sluice valves,-au of which have beén made in Engle;nd, '

_ are said to be not in accordance with the drawings agreeably to-which the locks

bave been built, and there is a difficulty in fixing them, sufficient space not having ~
g=]

.

been left whép the locks were built; it is now necessary to pull down part of the'
~‘upper sluice chamber both in'this section and in the eighth.” I also notice that

the iron frames are being fixed on a substantial wooden frame work which 1 think

is very judicious, but I doubt if it was the original intention ; the cast-iron frames .

look ‘as if they were to be bolted to stone, and the plugs for that purpose are being

d:spensed with, and it is proposed to cut them off. The Chief Engineer’s attention
is required to this matter, SR

-~ 44, DistriurioN Works.—Plans and estimate
acres have-been prepared and are now before the

Chief Engineer, and
projects are being investigated. : stheen an ﬂful“ther

. - R - - .. - - K -~ 45'.- ) - ) Rl I -
10th Section—From 178th mile, that is about _ 4« _ From the commencement of
2 miles above the Pennair, to 188th mile, - - this section to the Pem}alr, the canal is

. : _ very unfinished. -

west wall three-quarters finished. .

47.  Apayarcrey Axicur.—The portion of that work which is founded on rock
still requires to be raised 2 feet 6 inches ; of the part on wells the main wall hag i
be raised similarly, and the upper pitching is not yet done, but 1,800 cubic feet 0(;

- stone for it is ready quarricd and dressed. The work has not sustained any damage
fromn the freshes of the past scason, aud so little cause is thsre for “apprehension if

. ascour along the face of the work, that it is proposed to dispense with the protec-

- ’

46. T Lock 1vto Pexvaiz.—The masonry is about half done anc.l~the u;rth- .

s for the irrigation of 17,000 "

'
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tion of a bank of rubble and groynes which I have reported on in a separate
communication. Head-sluices are complete and the shutters are up, so is the
masonry of the under-sluices, except the upper flooring, and its shutters are
being fixed. - .

48. HEeap Lock.—The masonry is almost finished, and the flood gates are up,
The lower gates not yet fixed and sluice valves not received.

49, " 1 do not think there is any reasonable doubt about completing this work
in time, and the money should certainly suffice, unless there are greater charges in
the Agent’s Office than the Executive Engineer expected for stores and store
charges which could not be anticipated. ‘

50. The canal below Adamapully is 8 miles long, of which the 1st and
2nd miles are incomplete, there being a good deal of rock still to be taken out,
and the slopes to be formed. The last mile is not yet excavated. The rest of the
earthwork is, for the most part, complete. The masonry works incomplete are the
scouring sluice at the end of the Main Canal, and the arch of the last culvert in the
178th mile remains to be turned. The other masonry works are complete, except
coping and a little finishing. :

51. The Punkal Wunkah aqueduct appears in good order and not to have
sustained any injury from the freshes of the past season. There was some appre-
hension that one abutment might be undermined from the 'scour, and certain

protective works at a cost of Rupees 867 were sanctioned in Government Order

No. 1,624, dated 7th July 1870, which appear to answer, and will, it is boped,
avert all damage. The formation of the banks in this section has been well done,
and the Executive Engincer expects he will have a saving on thisitem. I passed up
this section in a boat in the first week of October to inspect the Adamapully anicut,
when there was but 5 feet of water in the canal. The banks appeared quite
sound, vet in the night of the 6th, a breach occurred in the bank near the Punkfx.l
Wunkah aqueduct, and all the water ran out. The supposition was that vermin

had burrowed in the banks when dry ; the breach was repaired and water re-admitted -

before m‘y arrival again at Adamapully at the end of the mouth, when on the night

" of the 29th a similar breach occurred close to where the old one had been. There

is reason to believe that the canal at this place traverses what was at some former
period the bed of the Punkal Wunkah, and that quicksand, some depth btzlow (fhe
- e, is put in motion when the water in. the. canal ?ercolates t.o it, which
entails the sinking of the banks; a careful examination into this matter W.lu be made
when repairing the present breach, and it may be found necessary to dig a trench
along the toe of the bank to be filled with clay puddle. The banks near the breach
seem well made and sound, and grass had grown over them satisfactorily.

52. The distribution works in this section, as at present intended, are calcu-
lated to irrigate 4,200 acres, for which plans and estimates are now before the Chief

Engineer.”
53. GeneraL ReMar
passed down the canal fora distance of 75 miles last season, or to the end of the 5th

Section, 1 had hoped on the present occasion to have found a marked improvement
’

in that portion of the undertaking, but in consequence of the breaches caused by the

foods of the 6th and Tth August, the canal was almost dry, and it presented a very

KS. APPEARANCE OF EARTEWORK —Water having been
’
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unfinished appearance in comparison with what it is when tolerably full of water;
no one part having ever been entirely completed, that is, rocks and stones still
require to be removed from the bed in some places, portions of the bed to be exca-
vated in others, slopes of cuttings to be trimmed and repaired ; the tow path to bo
cleared of spoil and levelled, and the banks to be put in shape, cleared of bushes
and trimmed. . :

54. In my letter as per margin I reported on the condition of the works
generally, and the financial position of
the Company, and intimated my inten-

tion of verifying the statements of the work remaining to be done; and the Govern-
- ment, in Order No. 2,555, 27th October 1870, said they would await my further
report on the subject. I accordingly had with me throughout my inspection the
Chief Engineer’s detailed statement of the value of work remaining to be done on
Ist July last, the total of which is embodied in my report quoted above, and I
compared the couditions of the masonry works generally, and the earthwork
remaining to be done with that statement, making minute enquiry in man y instances,
and I feel satisfied that there should be no difficulty in completing the Main Canal
and the Worksron 1t ,before the 30th June 1871, and that the funds shown in my
former report as available will be found sufficient for the completion of the works,
so far as the word completion means excavation of the canal to full depth and width,
putting the banks in scetion, and finishing all the masonry works, locks, bridzes,
weirs, etc., on the Main Canal, for the Eugineers generally assured me that the
statement referred to included all sums due to contractors for work done before the
1st July last, and I was unable to discover any discrepancy of importance except
.that the Company’s Officers had estimated salaries from 1st J uly 1870 to 1st July
1871 as twelve months instead of thirteen, but, as I had added 36,528 Rupees under
this head in my statement to Government, the error is not of consequence.
Although, however, 1 quite expect the canal to be finished to the extent mentioned
‘above, I must not be understood to mean that ¢ the Main Canal with all distribu-
- ¢ tion and other subsidiary works will be in every respect complete and putin a
¢ thoroughly safe and perfect working condition,” for I am of opinion that a consider-
able time must elapse, and much periodical repair will be necessary, before the
banks are _consolidated and in a thoroughly seryiceablé, condition, before, in fact, the
tow path will Le fit for use in the rainy season, the only time when the canal will

_No. 77, 3rd October 1870.

be navigable. It is to be remembered also that consequant on the late breaches -

there will be no opportunity of testing the works in the upper portion of the canal,
the portion where danger and disastrous breaches are most to be apprehended, before
the 30th June 1871, and that the full depth of water will never have been
passed downj; also that in all probability not one lock on the whole line will have
been tried, and although the work of late years has been very good, locks are not
work that could be passed as thoroughly safe and in perfect working condition
until each one had been fully tested. Neither can I speak at all confidently regard-

ing the completion of the distribution works by the 30th June 1871, and I have -

no hesitation in saying, that, apart from the contract, it is not for the interest of
the Company, the Government, or the country, that they should be so completed.
The Company’s Engineers will I am sure spare no exertions to get them completed
in time, with the object of showing that the contract has been fulfilled, but the
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most sanguine cannot expect that even if completed they x-vill be utiliz'ed for Z lo;;g
time to come, and before that time arrives the channe}s will .be filled in, the .an s.

broken down, and the masonry works considerabl;r in_!uresl; in fact,a I.arge pr opolr-

tion of the amount that is going to be spent on distribution works will be simply

lost. . . t
- 55. Repatrs.—I have in a former part of this report noticed the presen

deteriorated condition of some of the earthwork for want of timely repair, anfl
having paid a good deal of attention to the subject, I have to record more promi-
o

nentl

Lo y my belief that the annual repair of this canal will be a very heavy item, for
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rse circumstances to conduce to it.
them;(l)‘l:e ':Il‘ixr;yc:::fbeing dry for more than half the year is one, for there can be
no doubt that vermin do burrow in the banks a'nd ma%;e h'oles that somzumei
-lead to breaches. On this subject the Chief Engt.neer, in his report'for hugus
1870, says, ¢ In the 5th mile there is one place in 2 or.3 feet cuttu;lg;: ;1:;]9;.
"¢t hole 2 feet 6 inches in diameter and nearly round goes right throug bt tes :
¢¢just above the ground, and in three or four more places holes as lagge u nsot “::;
¢ well defined have been made, such banks might become safe 1f under a con fant
¢ head of water in the canal, but cannot be depended upon with an inconstan
: The banks and slopes of cuttings are much more guttered and cut up
han if it was full. No provision has been made
for turfing or revetting the slopes throughout, aind the cost Wouldt.be sc; :::m::z:
no one would like to recommend it, and yet without .such }Il)rotec hm?, - ::, e
‘to the slopes in soil where grass does not grow .readlly, the was fro raves i
o wi those caused by navigation, will be very destructive. The to
S dy Wea.ther’ > d end is easily cut up by rain; altogether, I do not think that
Pat}}: e unme?ltlfre&;ln orciinary earthwork repairs, exclusive of tl'le cost of
the' itﬁ::teezgfzbllishments and special repair of breaches, can be estimated at
main -

' 7 es. or 300 Rupees a mile. ‘
o t:Tan alégﬁtiupeﬂ;e following statement exhibits the present prospects of
. — g

by rain when the canal is empty t

revenue -—
. . Actual revenue
. - Area to beirri- Area-actually Estimated collected and
: . gated according| ~jrrigated in net revenue, expected now
Section. to d“f‘;‘,ﬁi‘;i“’“ 1870-71. 187C-71. for 1870-71.
: sch . -
RS. ; RS, A. P.
- . : 1,386 \
Ist © e e 1,956
- 3r 95,31 . )
- T Ath e 9,516+ |\ 112822 78,666 11,857 9 4
- 5th ses . 27’970 .
- 6th 12,000 . .
: Zt}k: 11,735 :
PP .'.. L 17’0()
lgtﬁ aee Vee ::: 4,200 J .
o o njury sustained

sed on my report of the 1
by the’ canal from the floods of the

6th and 7th August last, the Govern-

58.  In the order as per margin pas

G. 0. No. 2,376, 1st QOctober 1'870.
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%th December 1870. ' ' ! . « 1 xhibi
_ : . : I here enter a comparative statement more accurately preparcd, and which exhibits
ment expressc 4'a hope that the Co~x‘npany' would no\w ] i i ; even a greater difference, and in some cases marvellously large items, which can
strengthening all embankments of doubtfal stabili ecogmze.f: e necessity of i . only be called savings, but which I regret I cannot explain, except that in regard
+ Counil Woui:d ok 1o the Coneulting Engl stability, and .that Iis Exc?ll.ency in ; F to the Soonkasala anicut works and the 2nd Section, large sums were lately
done. o isuiting Lngineer to assure himself that this is being E K | ‘- “passed or applied for to cover past expenditure by adjustment of book entries. In
R ‘A . 3 . . .

59, The first thine to be dono in I . ) ] ) . come of the other sections 1 was aware that considerable savings were expected,
aise all tho masonry w;:f]s ot ce 1n I:Itlerally obey. 1r}g this order would be to ’ : ‘ " butIam quite unable to account for those in the 6th, 8th, and 9th Sections, and
e e} » P! ore wi ?:, puddle lining, etc., to put the Main : : will call for an explanation from the Company'’s Officers. -

N lfp y in a condition to carry 18 inches excess depth of water, in order ; I | == il

8 i e e : .
th ;lzon :\ tjzs:. to d.lscover al.l the w"eak points in the banks and walls, and I : B e |Mr. Latham's DrgresEnce.

B Som eraat ion Wgh the Chief Engineer on the subject after receiving the order i ; ‘ ‘ Saﬁg‘?‘]’z'ﬁnd TR

e bu;l;n tlq\mte gbnve. “Mr. Latham’s idea now is to lengthen certain calin. i ;r o to be sanc- tt}'t; ::;&Zl.y Balance of | Excess of
gul b, . :1)1 \ers, and lower the crests of all in the upper part of the canal to 6} . : tlls?tl?;ll; x118%1(3a tion. Estimate. | Fstimate.
fo t;a. t:):'le t(; evel, whereby the ordinary depth of water in the rainy season bein:- E i 4 - '

a . . X '
ing " lslfiimhge‘lsll;;é atrlid 1tlhe calingulahs or waste weirs being capable of discharga. \ i i "Main Supply. BS. BS. ES. BS.

1a 7 ; . t
area drained, the Witer co?:{((;esnso: at‘er e'Shmated at one inch per hour of raiufall for f ! Anicut and head-works at Soonkasala 48,039 4,366 43,673
and when the full d rise in the caqal more than 8 feet above bed i 0. do. at Adimapully ... 28,016 99,791 71,775
> e tu epth of 8 feet of water is required it will be obtained ’ : Main Canal, 1st Section ... o 7,692 7,692 7,602
shuttersin the weirs. In arecent report, the Chief Engi ained by | Do. 20d do. ... 1,23,799 12,288 e
¢ that the canal will port, the Chief Engineer says, ““ I have no doubt i bo.  Brd do. e e e 72,212 14,751 57,461
“ . ill never be safe unless the calingulahs are sufficient to - ; ” Do, 4th do. e e T ots 115 12770
all rain water safely,” It is satisfactory to find : pass o : ! S S 5,443 12,770
arrived at that opinion, for it is the fi y to find that the Chief Engineer has ; i1 : Do,  6th oo e e e 1,69,074 53,508 | 1,15,566
‘ e 0, it is the first step towards putting the Main Canal ina - : 4 N Do., 7th do. e e e 119,139 1,17,238 1,896
safe condition. I believe, too, that this plan, whereb . S " Do. 8th do.  see  ses e 1,05,689 62,612 43,077
bo prevented from ever o plan, whereby the water in the canal will R C Doo Oth do. .. e 302,671 88,562 | 2,14,109
testine the canal to X Oda Olvl'e 8 feet over bed, will be far preferable to g : Do, 10th do. ... b 114,849 73,221 41,628 .
S a greater dept and 1 i - ' i -
strengthening the walls and bankspsufﬁc?en:;);lizrreirt'gxe much lar%er expense of 1 - Total ..| 11,79,827 5,39,514 ! 7,19,780 79,4617
! ; ar the pressure of 18 inches or 2 { \ \ -
i;::;atthelt:lcess l()1:[)&1 .of wate:i. The Chief Engineer is preparing designs in accordance ‘ % E Distribution-
e above view i T . ' "
60, I will , and in submitting them I will report further on the subject. ‘ ‘ ] ' Branch channels and sluices, 1st Section ... 2,017 550 1,467
do x;obi(nowwl honly now Ol')serve Qlat no funds are provided for this work, and I - DiSt]r)ibution’ %ng Sestion oo }ggg §ggg %28
e w encfa the Chief Engineer expects to obtain them, but I believe the D?,'_' 41;11 d?).. 7,004 11,958 - 4,954
cos of this alternative plan, namely, rendering the calinculahs capabl . Do: 5th  do. «ee ot 24,456 22,500 1,956
ing all drainage water with a depth of 18 e e et Pa'llefof discharg- Do, 6th do. .. e 68,503 55,323(4) 6,731
of the expense that would be n rests, will fall far short Do., 7th  do. e oo 99,00 9,

' ecessary for the other i : . Do., 8th do. e 16,500 16,500
required by Government Order No. 3,195, 15th precentionary mensures as ‘ L Dg 9th dg' 1230 32300 T
Order No. 2,376, 1st October 18 AT ¢ OCt ober 1867, and Government : 3 Do.  10th do. .. e 12,100 12,100
o tent] l;'o'h ,t, o er : 70, that is for raising all the walls and banks . Kurnool town water suppl 296 296 e

: y high to a mit of the test that I recommended being with safi . ' ! Constructing & bund across the canal in|
and if the calingulahs are remodeled and enlarced so as to di oh safety applied, : 1 ibe 45th mile, 4th Section  wee e S,J 3

. ischarge wi e
;];l’amage Wa;&el' that can enter the canal on thebdata of one inch a;ehmthf saf: . | Toal..| 8705 e — e
ours as in s PR our for twel —_ -
O e u;,;u;t last, it is clear that the level of the water in the canal n: - ] Buildings ... e ees 24,885 24,885
ve 8 feet, and there would no longer be any necessitv fi . ver { Cost for repairing breaches 73,018 73,018
extra 2 feet tests as I had recommended y for applying the 1 o 97.903 73.018 24 885
: . , 7,90 3,01 ,

.61. ,'l hen, as regards the cost of the work remaining to be d . ’
Engineer's statement of July 1st doos, I beliove, provide g to one}: the Chief . Grand Total...| 16,07,201 | 9,353,986 7063132 91,827
ing and enla ali ’ except the remodel- - :
th: ane en t;ietgent of’ the cahngula.hs and the construction of additional o . ¥ Saving in estimated amount 3 ey

paiys 1o the anks in the 5th section, and the repairs of buildi S e 3 from Mr. Latham’s estimate of 1st Joly 6,71,305
mention is made at all. . ‘ ings, of which no for the completion of works woe 71,3

- 62. - In a recent re i ‘ ' 132
port on the financial positio ' 3 ‘
Rupees 6,33,523 as the approximate difference bI()atweer:1 tl(;f g}lle COmpg.my’ I gave 3 . 7,63,182|  7,63,132
value of work remaining to be done, and the unexpend deb llef Engineer’s total k —— —
) nded balances of estimates
E ]
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63. Trrecrapm.—The line was completed sometime since for the wholo length

from Soonkasala to Cuddapah through all sections, and thero is a branch line from.

the Hindry Division office at Kurnool to the Chief Engineer’s house, by which he
is in direct telegraphic communication with each Executive Engineer. The line
consists of a single wire, the branch line to the Chief Engineer’s house can be con.
nected with the wire from Kurnool to Cuddapah, or with that from Kurnool to
‘Soonkasala, but it cannot be connected with both ; at present it is conuected with
the line to Cuddapah, the Chief Engineer considering it of greater importance that
he should have immediate intimation of any accident below Kurnool ;- and the
Soonkasala line has a separate instrument and battery in the Hindry office. . It is
of so much importance, when an accident does occur in the Main Canal, that the
head-sluices at Svonkasala should be immediately closed ; I would recommend the
Chief Engineer to have a second line from his house to the Soonkasala line at the
Hindry office in Kurnool, by which means he would be in dircct telegraphic
commaunication with the head-works. . ..

64. In the course of my inspection of the canal I had many opportunities of
secing how useful an adjunct the telegraph is, and the importance of maintaining
it. Itisintended to be kept up permanently, but it has the appearance of being merely
a temporary line, as the poles which carry the wire are very slight, and would not
stand in a gale. The Chief Engineer, however, considers that they have answered
expectation and they are stated not to have been attacked by white-ants; but not
having been sapplied by the Forest Department at the time promised, some were
felled when the sap was flowing, which have rotted and require to be replaced. A
special officer is now proceeding down the line to see that all poles are securely fixed
inthe ground, and to complete repairs rendered necessary by recent floods. Tha
instruments are for the most part worked by the Engineers, and the establishment
of signallers maintained is trifling. "This subject will be more fully reported on
when I reply to Government Order No. 2,424, Tth October 1870, disallowing the
revised estimate for the line of telegraph pending further explanation, :

No. 130. OrDER THEREON, Tth December 1870, No. 2,963,

IRRIGATION, No. 11.

Ix his letter of the 3rd Oétober
1870, No. 77, recorded with Proceed-

‘ - ings, No. 2,555, dated 27th October
1870, the Consulting Engineer for the Madras Irrigation and Canal Coxﬂpany,_

when reporting upon the present state and progress, and general financial position
of the Company’s works brought to notice that:the sum of Rupees 9,35,985
estimated by the Chief Engineer to be the value of work remaining to be done on

the 1st July 1870, was considerably
below the amount of the unexpended *
balances of estimates and greatly short
_ . of the sum? available on that date,

2. Colonel Carpendale was of opinion that the difference between the
estimated value of work remaining to be done and the unexpended balances of
estimates, amounting to Rupees 6,33,503, might probably include payments of
various kinds to be made for works already executed, and with a view of satisfyihrv
himself as to this and of the general condition and prospects of the Compan ’:
works he intimated his intention of making a personal examination of the canal,

* Rupees 15,69,503.
1 Rupees 16,27,064.

o e o e e -
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3." The letter recorded at the head of these Proceedings contains the results
of the Consulting Engineer’s inspection extending over the period between the 4th
and 31st October 1870, N

4. On an examination of the statement appended to paragraph 62 it is
observed that the difference alluded to aboveis greater than was formerly supposed,
and amounts to Rupees 7,63,132. Colonel Carpendale in most cases is unable to
afford a satisfactory explanation of the causes of this difference, but he promises to -
institute further enquiries of the Company’s Officers. The result of these should
be laid before Government with the least practicable delay.

5. The Consulting Engineer is of opinion that no difficulty should be
experienced in completing the Main Canal and the works on it within the stipulated
time, and that there are sufficient funds at the disposal of t.he 'Com.pany for the
purpose, but he does not consider that ‘ the canal with all dlftnbutlon and other
subsidiary works will be in every respect complete and put ina th?roughly safe
and perfect working condition’ by the date in question, and he points out that,
notwithstanding the care with which the works have been executed of late years,
a considerable time must elapse, and a heavy outlay be incurred before the
embankments can be consolidated and rendered safe, the locks tried, and the ¢anal
generally placed in a complete and perfect working condition.

6. From this it would appear that although, "as far as yet can be scen, the
monies at the disposal of the Company will suffice to complete the canal by the ls.t
of July 1871, so far as a work of the kind can be said to be completed befor:e }t
has been subjected to trial and undergone the test of a full supply of water, it is
evident that the work will not be in a fit state for use till a much larger sum than
the amount of the original capital of the Company and of their loan is expended
upon it. The financial prospects of the work would thus appear to be far from
satisfactory, and they do not appear more pron.lising when the proba})le returns to
be derived, within any reasonable period of time are compared with the hefwy
expenditure that has been incurred, or may still be necessary. Ever?r p.oss1.ble
exertion is, it would appear, being made to complete the syster.n .of r.hstnbutu.)n
under the various sections of the canal to all the land capable of'u'rlgatlon i:rom .1t,
but this is a work which, in the opinion of the Consulting Engmeel", and lx?ems.e
in that of the Government, can scarcely with afivantagei be hurried. Txme. 1s
required to familiarize the people with the idea of .mtroducmg so great a revolution
in their agricultural operations as 18 inYolved in the' change from dry to wet
cultivation—experience is necessary to satisfy them of ' its advantages—and finally
the doubts they cannot but entertain of t‘he reg.ul'anty ar.nd permanency of t.he
supply of water must be removed. Extension of'lrmgatlon 1s .therefore of necessity
likely to be very gradual, while the revenue derlv?ble from it for years to come,
will, the Government fear, probably be so fnconafierable as not .to cover the cost
of the working and maintenance charges wh.lch, owing to the special circumstances
of the canal, will almost certainly be exceptmflably heavy.

7. If then the funds remaining at the disposal of the Cf)mpany be not muc.h
more than suficient, as the Consulting Engineer seemns to ‘thmk, to carry on fhelr
operations till the beginning of next July, the question arlse.ss of how mciney 18 to
be provided for the considerable and probably heavy 'expendxture that will have t}(:
be continued not only on the maintenance and working of the canal, b}lt on suc

-
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additions and strengthening operations, as there is no doubt will be needcd before

it can be placed in a secure and thoroughly eflicient state.

8. A copy of these Procecdings will accordingly be forwarded to the
Government of India with a view to such action being taken by that Government,
in connection with the Budget allotment of next year, as the circumstances may

- geem to demand.

. 9. His Excellency the Governor in Council cannot but agree mth the

. Consulting Engineer in thinking that, instead of completing the works of distribu-

tion at once as if all the land intended to be supplied were likely to be taken up
for irrigation without hesitation or delay, it would be preferable so to carry them
out as to make them keep pace with the demands for water. Much waste of labour
might thus be avoided, and a considerable saving of money effected ; but, under

the circumstances, His Excellency the Governor in Council is unable to do more
" than to direct the Consulting Engineer to place himself in commumcatxon with

the officers of the Company on.the subject.

10. ' The question of establishing direct telegraphic communication between
the Chief Engineer's house and the head-works at Soonkasala, referred to in

paragraph 63, should be reported on in connection with the rews'ed estimato

returned with G. O. No. 2,424, dated 7th October 1870. .

11, The Government regret to learn that the repairs to the apron and side
walls of the head-sluice, sanctioned in G. O. No. 2,352, of the 29th September
1870, have not proved successful. It is hoped however that the measures now
proposed to be taken by the Chief Engineer and detailed in paraorraph 3 of the
Consulting Engineer’s report will effect the object in view.

12. Colonel Carpendale will bnng under the conmderatxon of the Company’s
Officers the remarks and suggestions in paragraphs 4, 14, 18, 20 to 23, 33 34,
40 to 42, and 51. : -

13. Estimates for the repairs rendered necessary by the recent ﬂoods of the

6th and 7th August at Kurnool should be laid before Government with the least )

practicable delay. :
14, The special attention of the Chief Engineer should be called to para-
graphs 19 and 43 regarding the inferior description of work observable in the

bridge at the 102nd mile, and the manner of fixing the cast-iron frames of sluice

valves.
15.~ The Government will be prepared upon the recommendatron of ‘the

Consulting Engineer, to take into consideration the desuabﬂlty of changing the
~ site of the bridge referred to in paragraph 35.

(True Extract.)
(Swned) CHARLES A. ORR, Colonel, RE
Secretary to Government

No. 131,  Docker No. 2,964, dated 7th December 1870,

Copy of the above forwarded for the information of the Government of Indxa. -

(True Extract.)

‘ Colonel, RE,
. Secret : -
Exd. E. . Shusker. ‘ ‘ ary to Government,
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