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L7+ 7. No 587. Read the following letter from Captain J. MULLINS, B. E. Consulting Engineer
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"". @ . -General Plan of Anicut. 20, Culverts; - s

. for Irrigation and Canal Company, to Colonel C. A. ORR, R. E, Secretary to Govern«

ment, Department Public Works, dated Madras, 9th September 1864, No. 93:—
' "~ _1. I havethe honor to submit,

2, Head and under.sluice, | 21, - Do . for the sanction of Government, the
3. Bcouring - do. 21, Do.” - + 7 esti 3 ’
4. Aqueduct. 23, Dor . stimates a.motmung to . Rupees
5. De. o g:. . Do, ... ,  8,04,500 and their accompaniments as
6. Do. - P - . Irrigati uice, I .. )
- 8. Do - o e~ per margia® for the 9th section of
- 8. Do, . 27. Do - do. .. . ; :
8 P T onry roud bridge, - the Main C.anal (144th to 178th mile)
10, go, ) gg. S;oss se:ﬁo;u. : together with the letter No. 980, of
. . . itudi tion, .
}'2 Lok, . * ] S e on . the 20th ultimo, from the Agent to
13, Do. - 1 Detailed estimate of masonry works. - 1oati
14, Do. - ' 1 Abstract, rad the Irrigation and Canal Company,
15. Do. 1 Detailod estimate of eartbwork. -~ transmitting the estimates to this
v Calingulah. . | 1 Abstrack for do- Office. The exact length of the caual
- 18 Do. ’ ) in this section will be 34 miles and
T, ) i 52 chains.
"' Alteration of lower part of Sth section."- 2. As mentioned in paragraph 2 of my
. . - - letter No. 63, of the 5th ultimo, the 8th sec-
- vt P.M. G. No.1,233, dated 15th May 1863. tion "as sanctionedt extended to the 14Gth
. N mile, but the line has heen modified by the
Chief Engineer and, as now arranged, the 9th section will commence at miles 143 and chains 23,
immediately below the lock, which will bring the 8th section of thé canal down to the proper level
for receiving a fresh supply of water from the Kandar. X
o . 3. The estimates now submitted provide
oth Section, Estimatesprovide for Kundar Anicut with under- . :
oo+ for head slaicé Plans Nos.1and 2, . ° for an anicut across the Kandar at Rajoly,
: <" witha length of 1,000 feet and a height of

5 feet. The west or south wing of the anicat has been, however, by mistake omitted, as noticed in
paragraph 7 of ghe Agent’s letter. The river at this place is very favorable for the formation of
a weir, the bed being composed entirely of blue limestone of excellent quality, the general level
of which is above the propef bed, and it forms therefore a low dam at present, with a few places,
however, sufficiently low to drain the upper part of the river. At the north end of the anicut .
{here will be an under-sluice of four vents of 6 feet 6 inches X 7 feet to be worked by revolving
‘shutters of the same description as those which bave been fitted to the sluices of the Soonkasala
anicut, and, in close proximity thereto, will be the head sluice of six vents of 2 feet 9
inches x 5 feet. The sills of the under and head sluices will be on the same level,and 7 feet below
the crown of the anicut, so that, with the water flush with the crest of the dam, the latter sluices
will be capible of discharging into the cinal 77,000 cabic yards of water per hour. The vents .
of the head sluices will be regulated by gate shutters worked by screw gearing, and the size of the
ventsis sufficiently small to render it probable that this arrangement will prove efficient.
L evel of under and head sluice road-ways differ. Pian No 2. 4. The top of the u“def'.d“ices will be
o T 13 feet above the crest of the anicut, but the
road-way of the head sluice is only 10 feet above the same level, and if the latter be sufficient,
the object in making the former 3 feet higher is not clear, and as it adds to the length of the
pivot shaft of the revolving shutters, it would seem advisable to make the road-ways of the two

sluices the sama. i B .
Public road-way provided over head slatce. St 5. A road-way is provided over the head

“sluice in connection with a crossing at the tail

peena ="

lock of the 8ih section. _The general a;'rangementyof these works and their rhelativg positions
will be seen in plan 1. The clear widih of road-way over the sluice is 11 feet, that on either
sile to the ends of the retaining walls. which have a parapet on the outer face, 13 feet, .
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and beyond these walls,
1 think, sufficient for th
the tail bay. of

for the altered a
road-way of that bridge will be sufﬁcxently wxde e

o accommodauon of the traffic.. I have no plan of the bridge over

. Sechon of tho Amcut. . o : ;;,

base, and 5 feet lugh the rock bemg benched out to receive the masonry. Thls section is well
adapted to the locality, and the hmesto pe is of such excellent quahty that a very durable work
may be anticipated. . I do not find any provmon in the estimates for benching out the rock to

form the foundations for the wall. - This is really an important item, and great care should be

on the top of the embankments, 15 feet. These dimensions nre

the 8th section lock, as the Chief Engineer bas submitted no revised estimatg °
rrangement of the lower part of that section, but, Judmng from the sketch, the

.G, - The aectmn of the amcut provxdes“:
- for a single wall 5 feet wide at top, 7 feet at

taken that every part of the wall is properly founded, otherwise weakness may be shown where -

t expected, and what would cost a Rupee or twoin the first instance to make good work,
may lead, if neglected, to the expendxture of many hundreds of Rupees to repair damage,

' saonnng sluice, Plan ! . (
. - sluice with four vents of 3 feet X 5 feet and the

sill two feet below tbre sole of the canal has been providéd The design is good, but it is defective

- 7. At miles 143 and chaios 28 a scouring ‘

" in one important point, for the shutter is mtended to work simply against a shoulder and notin -

a groove, and were the water in the river to rise to a higher level than that in the canal, as
indeed it is shown to be in the section at A A, and as it will sometimes certainly be, the shutter '
would be blown out into the canal, a0d the influx of water would lead to serious damage. From
what I have cbserved of the action of scouring sluxces placed in positions similar to that intended °

in the present case, 1 am disposed to suggest that the construction of this work be at any rate |

1

postponed, if not omitted altogether. Very gen*ra.lly scouring sluices so circumstanced, by

increasing the draught at the head sluice, bring jnto a canal much solid matter, which would |

otherwise remain in the river, and they carry off less than is so brought in, and my impression is
that the minimuom clearing is required ina channel to which the minimom quantity of water is
admitted. It is quite true that a scouring sluice can, by bunding off the canal below it, be

- made to clear the canal above it in certain states of the river and so effect, at a small cost, a

" clearing which would perhaps, by manual labor alune, amouat to a great deal, hat in a canal of !

this description whenever the river is in the requis‘te state of fresh, the canal will be required for
its proper use of conveying water and traffic, and therefore I think in the present case such a -

" work will be of noadvantage but rather the reverse. S ,

L8, " The ‘canal is 1utended to carry 60,000 .
cubie yards of water per hour, with a depth of -
five feet of water, the width at sole bemg 50 feet and at surface 70 feet,

Principal dimensions of the eanal,

554 H.M.D, x 2 f). gives 60,566 cubic yards per hour as the dxscharge, but the quantity by

* Stoddard’s tables would be cubic yards 51,933.:

- The fall of the upper -
part is four inches (*326) per mile, and with these data Beardmon’s -formula (mean velocitj '

The side slopes of the canal will be 2 to 1. The minimum bexght of the embankments |

above water surface will be 3 feet,‘the standard sheet of cross sections in embankment is

not quite accurate, the water line having been mxsplaced and so I cannot say whether, when |

the level of the ground is below the sole of the canal any incresse to the margin of 3 feet i is '
intended to be allowed, but at any rate care should be ta.ken that tbe embankments are carefu]ly
made up after setilement to at least this level i :(';*‘ .
. Bevetmentstomterxor slopes ofcannl. ool ;;.’ 9. 'No- revetments of this descthtlon
"~ have been ‘provided for, and the canal being
double banked througbout, such work wxll not generally be necessary. - 'It. should however be

remembered that much of the soil is extremoly bad, and where the banks are carried across deep

gullies, of are from other causes very high, it will be found good economy, ifstone be at all near, | ,,

. to revet sv
ch pcruone because, with such soil in §uch sliuauons, the earth-work does inevitably |

d
?n ergo 50 consnderable achange °f fofm, that Lbere are great risks ot' unequal seitlement, snd

Tj-V

e B et

ha s

[ o
Y

e T

:OLockN 1,8 feet,
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_ consequently of the water finding a passage through the bank and occasioning a breach, and

_ this is not guarded against fully by the fact that the section of the earthwork would in itself be

"sufficient under ordinary circumstances. The revetment, on the other hand, while allowing of

vertical settlement greatly checks horizontal movement, and =0 prevents the formanon of cracks
whxch would endanger the safety of the bank. . *

Total fall of the canal inthesection. -~ . . 10.- The total fall of the canal from end

to end of the section will be 98:47 feet. Of

M. Ch.
Igg. » :. ;g » g l\ this 7:47 feet are overcome in the first 26 miles
_ Do. o 4 12 1.39 ! . by an average fall of ‘287 of a fool per mile,
_ g:: ’,: ‘,‘,; 11?) ’: ' ‘1) ?,‘5’ }Diatances between the Locks; and .the remainder in the lower 8% miles by
T Do % S f“?g.', ’ 9locks with drops totalling® 91 feet, so that
Do, . 9, 18 3 1.59.) this lower part will be a still water canal when-
o - o ever the irrigation sluices are not drawing-

2

11. From the preceding paragraph it will
- ) be seen that the country has allowed of arrange-
ments favourable for navigation, the fall being concentrated, thus leaving 26 miles ouf of the 34%
unobstructed byﬁcks, while the sites for the locks in the lower part are on the whcle more
convenient than would bave been the case had the distances been more equally divided.

' 12. On referring to the end of the abstract
estimate it will be seen that the estimated cost

Arrangements are favourable for navigation.

Main items of the estimate.

of this section is made up of three main items. -
Masonry works, Rupees 4,86,318 or per mile Rupees 14,035
69

Ferry boats, . 2 400 do. -~ 5

Earthworks, T 2, 87 510 do. . 8,299 ?Total permile
Tocls, ’ 5, 000 do. - » "144 | Rs. 23,217
Road diversions, 23,242 ot dee 70 J

Total Rupees 8,04,500

The item for masonry works comprises— - L
12 Aqueducls for passing drainage esumated to cost .. 1,76,507

1 Do. - fora road—way aee 3,875
O To0cks - wee eee  eee ¢ eseemee owee T e e 213,130
6 Lock weirs or calingulahs - ... - . e 10,214

. 13,357

2 Public road bridges

Lo
15 Culverts ... : . . e 31,884
Kindar Anicut at Rajoly ver. yones . .- 5,030
Head sluice ves e e ves . 10,200
Under sluice e’ Tane | eee | wes -~ = 6,878
Scouring sluice  we. e - eer T wee s e e 3,350
33 Irrigation sluices ..o © wed  en Do e we e 11,884
’ Total...... 4,86,318

of the above the item for 33 irrigation slmces, Rupees 11,884 requires to be included in a
separsate estimate, as such gluices belong to dlsmbutlon and not to main supply.’

13. The total difference of level to be
effected by lockage being 91 feet, and the esti-
mate cost of the locks Rupees 2,1‘* 139 tbe cost per foot of lift will be Rupees 2,342.

: 14 Taking the masonry works in the
order mentioned in the abstract shown in

Eelxmnted cost of lockage per foot of lift,

Masonry works,

paragraph 12, the first to be nouced are the aqueducts.

AT
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. Agiieducts, Plans Nos, 41011, " - _The general’ arrangement of these §~

- © ' - similar to that ‘of works of the same class .
- B - - 2 . S ) ¥ .

" already sanctioned by Govemmé‘nt. ‘The water.
way in all except the large aqueducts over thy

# 149 miles, 20 chaing, 12 arches of 30 feet. -
. - - T N > > v . . . H 4
- ‘ Vaikalair® and at miles 167 and chains 21, when

it is contracted from 50 feet to 23 feet, will bo 25 fcet or half the average ‘water width of th? :

canal, The walls on the towing path side are arranged with cells, divided by vertical cross wallf
generally, butin two cases by horizontal cross walls also, which is, I think, the better and safe}
plan. The towing paths are shown unprotected by any sort of railing or parapet and thie
requiresto be remedied. = - - . e
The piers of the aqueducts with 30 feet arches are 5 feet thick - or one-sizsth of thg
span, aod this is Tanning the dimensions rather close to what is barely, safe, especially in thé
aqueduct for the Vaikalair, the piél{s of which are l:}% feet high to the springing. . In the smaller
~ aqueducts with 20 feet arches and piers only. 6 fect high, a thickness for the latter of 4 feet o
one-fifth of the span hag been allowed, and therefg{re either there is a deficiency of strength in
the one case or an excessin the other, = 1 T oL
Locka . =~ - s . *15. 'The - plans of thege are general];

_ .~ ..~ ¢ -- similar in design to many now in course of

construction. .In one poirt there is a considerable impfovement, thé walls above the upper gate/
being made 3 feet above the water level, and thogg below the gates one foot above that level
whereas in previous plans no margin was allowed. | The dimensions of the upper fetair;ing “wal
and perhaps also those of the side walls in some cases might be modified with~ advantage. Thi
~ lock at miles 176 and chains 60 has a 12 feet drop, and in case of water getting behind the re-
" taining wall above, the lower part would be subjected to the pressure of ahead of 17 feet o
water, and its thickness at the centre, the widest part, isonly 5 feet ; the same thickness it
allowed in the lock of 8 feetdrop at wiles 169 and chains 22, Again, the side walls of the twi

- locks differ in thicknessat thej{xnctibn'of thefloor iuvert by 3 inches only, the difference - in heigh;
being 4 feet. These are the first lock plans in which the admission and emission valves have'
been shown, their general arraugezﬁent'can be understood, but the details are not ,exhibited; noi

is the position of the fall from the ‘upper to the lower level shown, -

1
:
-9

- Liock ealingﬂléhsorwei!# o . “16. The design i'or these - is new. The;

. - NS S consist of a body wall with itd crest 1 fool
6 inches below the surface of the _canal water, the regulation of the discharge being offected by
planks working in masonry piers 9.inches thick and 6 feet apart a foot-path 2 feet “wide
being found upon the piers. The water afier passing the crestis to flow over an apronxoi
rubble stone in chunam halfa yard thick, Jaid on 6 inches of concrete. Thisapron is termina-:
ted by a retaining wall 2 feet thick and 2 feet deep, beyond this a horizontal rubble stone apron,
of similar thickness to the sloping apron and 10 feet wide, is shown, and the whole is completed

by another retaining wall 2 feet by 2 feet deep,” The wing walls are of the usual description.’ |

The stability of a calingulah of thisform is, I think, extremely duubtful,‘axid I aniicipate ver;
considerable additional outlay for strengthening and for protecting the earthworks beyond the
wing-walls. The water efter descending a slope of 3 to 1 will go far beyond the masonry wallg
before losing its increased velocity, and its action on the slopes of the weir channel will be great. }

Another point which is worth considering is the level of the sill or crest of the dam, which
in these plans it is proposed to place 3} . feet above the sole of the upper reach of the canal. If
this arrangement be carried out, there will inevitably be much difficulty in preventing the silting
up of the canal above the lock. That experience' has shown this to be the result of similar
arrangements, there are I believe mény instances to prove, and I think weirs thus built have had
© to be altered at a considerable cost to keep the channel clear. 1 should be disposed, therefore, to
construct in lieu of these calingulahs a drop of the form shown in the sketch attached to the
calingulah designed for miles 169 and chains 56, ' Works of this form are durable, theykill the

.
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velocity dueto the fall within a short distance, theycan be easily regulated, and including front
and rear pitching and a good bridge ; the cost at the Chief Engineer's rates would be sabout
Rupees 1,900 against Rupees 1,770, and the great essential, a disckarge at the level of the canal
sole, would be obtained. In this particular case the quantity of water to be passed down is, taking
the irrigation sluices above into account, 22,000 cubic yards per hour, and the drop sketched
would discharge 39,000 cubic yards, a sufficient margin, and yet .the side walls are but 8 feet
apart instead of 26 feet 3 inches in the original design, and the facility for bridging i3 therefore '
great, and it becomes worth while to consider the advisability of bridging the tail bays of some
of the locks, an arrangement which has doubtless been discountenanced by . the Chief Engineer
in some part owing to the expense which ‘would be occasioned by the bridging of the waste
chaanel with the ordinary description of weir ; in the example under notice it would be three or
four thousand Rupees, * The last three locks have n» calingulabs, all the irrigation water being
supposed to be expended above. A ‘ T ’
 Publio road bridges, Plan No- 28. ©- %~ 17, There are two of these works, both -
’ o _Lowever will be of the same design, the only

. . .. s .- . .
_ difference being that the canal is in rather deeper cutting 1n the one case than in the other.

There will be one arch of 40 feet span affording, after providing for a towing path 4 feet wide,
a clear waterway of 30 feet.’ L .

Culverts, Plans Nos. 20 to PYREE '18. These are of the ordinary desctipti on.

. " . None of them are intended for crossings. Out
of the total number 15, there are four of 6 feet and one of 8 feet, all the rest are 2 and 3 feet.

» ) 19. Ofthese there are 33 to be built,
: : - the largest being for 5,000 acres. They will
be regulated outside the embankment, and .in' each éa;e provision is made f:or 3 high level
channel as well as for those on the level of the sluice floor. As some of the sluices on the canal

Trrigation Sluices, Plans Nos. 25 to 27,

are built to regulate from the inner and some from the outer end, and the two arrangements

have not yet been tested, perhaps the better plan is not yet ascertained, but before the sluices
jucluded in this estimate are commenced, probably the Chief Enginee? will have had opportu-
pities of determining whether any modification admitting of the water being sbut off from the
sluice is desirable. ° ' :

’ ' RATES POR MASONRY WORKS, '

20, Al ﬂiat can be sa';d of the rates until

Be, AP, RS 4 P. . . .
Rubble stone in chunnam per cubic yard. 4 12 0 to g lg 3 the commencemeut'of op.era.uon's in .the Part of
Cut stone per eubie yard - e 2 5 o Cuddapah in which this section lies, is that
Do. percubic yard . %12 00 to 8 . . b
Do, persquarefeet . - . 2 lg g.:g g g o they appear ample, and from paragraph 6 of the
gg:ezg;l:'i%e; sgbm o D 5120 to 4 20 Agent’sletter it will be seen that Colonel Cotton
ibic feet. . 0 40 ‘ '

B stone per cubic feet. . 0 00 to o the. work at lower rates
Rz:l:h pitch';zg per cubic yard.. 2140 to 2 20 hopes to be able to do the-

(-]
(-]
@
-
(-]
-
(-4
(-]

The . correction of errors in this estimate has

; yard entered for some of the .

) 'l;h‘;;a:: tﬁg'f::dlflsfe: i?::n::ger-slnice at Rajoly appears changed its amount from Rupf:es 4,87,118 to
tobea /mismke, and a reference has been made t.o the égeut- . quees 4,86,318. 4 .

91. The rates only of the earthworks

¢call for any remarks. They appear (o be

Jfci \ ¥ i fali se of trial pits, 3
i hout, and though perbaps, in the absence of a liberal use o
fully sufficiet {hronghoth & - & ¥ 'p , and 4 Annas for black cotton soil and kunker

See for’in;tance 151st and 1520d miles and below. . may not be found to leave too WIdea: rn.arg“y
care will be required to prevént the actual payment of exces;’nve rates, lthough within the

estimate allowance.

Earthwork rates.

There are a few errors in the estinfate,
bat their extent is so small® that though
marked in pencil, it bas not seemed necessary

to make any alteration. ,
22. A list of the crossings has been

fu;nished and forms one of the enclosures of
e nﬁmbered the items of the Listin red ink,and though,

» Tuvolving » decrease of Rupees 124-7-5.

- Road diversions and crossings.

this letter, Tor convenience 1 hav

,
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. height of embankment would be 31 yards and the cubic con
. be 40,237} cubic yards (370 X 542 x 2), which at the rate

- Substratam uﬁ meta]ling’;-‘ NG ’ ... - 975 0 0 to

. \would be— .- .

- would be— . . ) O . .
CEathwork Ll UL L Rupees 2500 0 0 |
CMetalling 7. L Ly Cane e ves l'ly,ees ,8.‘?2 g 8 f

- 83332.8 0 e

AR et

é« LProceedings of the A}adms Goz}_ernmgnt, Public Works Depc.z;}rzen't,
' ) 28th September 1864, .. '

with reference to the Order of Government No, 2,438, of the 24th August 1864, paragraph 4, the
required communications across the canal will be carefully ascertained by the local officers of the
Department of Public Works and the Company, it may be useful to note here the few remarks
which an examination of the list bas led me to think necessary, - . ‘ '

“In No. 3—~Malliamulla and Chagulmarry gppear to be on the same side of the .ca;nal. '

. The communication between Malliamulla and Dudanala has been stopped, and as the
nearest crossing above is 14 miles distant, and that below 2 miles, it may be of importance to

ascertain what the extent of the inconvenience will be. T

*In No. 5—~The diver;ion of the Kurnocl and Cuddapah road in the 151st mile does nof .seem
to be as well laid out as it might be, and I have marked inj pencil what appears to be a better
Iine, and the longitudinal section shows that the ground is fairlj favarable and if that be found /
to be the case the abrupt diversion should be avoided, - E : ot

i : v
SRR ORI e o e Y P, N WP P T, »‘;\:i-.«‘“n —-——

A s,

bbb

,-No. 11.—The proposed diversion of the -
U R - - " Kurnool and Cuddapah road here is entirely?
for the purpose of bbtaining a site for-the bridge where the canal is in deeper cuiting, and *
as unless the advgnta,ge; be very considerable these loop diversions are objectionable li"h.ave i
calculated‘a.s far as was practicable what the cost of adheriag to the pr;esent line would b;. The
_bed of the canal is 102:91, and the level of the present road 103-56. At the proposed si;e the 3
bed of the canal is 102:84, and the ground level 10922, © At the former place the dpproa ’

159th mile, - *

ch to

" a bridge with road-way level 12591 would be 2233 above ground at the bridge, and ‘with 1

- approaches at gradients of 1 in 50 the length of these would be 370 yards each. The average |

tents with side slopes of 2 to 1 would }
3 c ya ' - 7 allowqdrfor_ the Canal at this part with
an »addmon of six piers for extra _hexght would cost 2 Annasayard or say Rupees 5,000. The‘ésti-?{
n R _ mates allow for the Chief Enginéer's pr‘oiposed‘;*
diversion, Bupees 1,990, as ma}ginélly noted.‘z

. bat as the ground is 10922 and the bridge‘{
- will be 12584 thg‘ least quantity of earth:
. Tequired will be for an embankment ‘averag-,

AT ysee g1 ing 2% yards in height, and - this gives
T ST (@77 X 81T R 2) = 19,320 cubie yards, which |

at the same rate, 2 Annas, would cost Rupees 2,315. The cost therefore on the present line

In EarTEWORK EsTiMare, , .-
- RS, A, P,

I¥ Brinee Estriame, - o

Earthwork of approaches cabic yards -
12,0524 @ Re. 010 . ... ... 753 4 1
Metalling 1,3963 squareyard @ Rs.0.3.0 261 14 ¢

Ny

S

. Eanbwork - .. .. ' e e Rui:e;e:sns,(.)(l)o 0 0
Road surface 740 X 6 = 4440@ 5 Annas... ... .-, 13s7:8 o -
P BRI LT 6388 0 ’

g T |

i
!

S T ,'T&e cost on Chief Engineer's divers;ioﬁ.‘f S A
¢ Barthwork® 0oL L a0 Rupees 2,415 0 0 -.

~ . Road surface 1,100 % 6 = 6600@5 Annas.... ..., . 2062 8§ 0 o
o St amr 8 0

—

Showing a difference at these rates in favor of the divelljsit;n' of :nea;ly 2,000 Rupees. 7Ild'o mj
know why the rates ‘for 't"ue approaches in the bridge esimate are entered at 1°Amna for
earthwork and 3 Annas for metalling, for the former should be higher than that for the cana’

and not mach lower as is the case, but if these rates be adopted the cost of the present line

-
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.Proceedings of the Madras Government, Public Works Department, 7.
o 28tk September 1864, .

St C’kiqf Engineer’s diversion.. . -
= Earthwork ~--... ... - . - Rupees 1,207 8 0

" Metalling -~ ... .. “.. » - 1,237 8 0-
P S a 2445 0 0
~ Di flerence in faver of latter » 887 8 0

Before however the diversion is accepted as requisite, I think it shou'd be ascertained more care-

~ fully what the saving to the Company woald be. -

Some roads leading from Yazedewarapully in the 160th and 16‘lslt miles have been stopped,
some can be led to the bridge in the 159th mile, but the village may require some means of com-
munication across the canal in its immediate neighbourhood. o i

No. 20.—This diversion of the main road in the 168th mile of the canal o'r 23rd milé of the -

road has formed the subject of a lengthened correspondence. The Chief Engineer was under the.
impression that the road had not been formed and that the diversion therefore would cost a mere
trifle, and perhaps this was the case when the Officers of the Company surveyed the line of the canal
though the road had been formed prior to my inspection of the line in June last. The Super -
iutending Engineer, 8rd Division, estimates the cost of the alteration at Rupees 3,600, and the

Chief Engineer thinks .this a great deal too much, but in the estimate he enters no less than

Rupees 11,000 for this purpose, and I do not at all understand oo what ground this has been
thought necessary. The correspondence is contained in the packet forming Enclosure No. 3,
and I have not received an answer to my letter No. 122 of the 2uth July to the Agent.

7 No. 23.+Thé proposed ferry for all these b}'illagé communications seems very inadequate,

and as the nearest bandy crossing is 3% mile; xioﬁb, the tail bay of the lock in the 171st mile (

 requires, I think, to be biidged. "7 - o A
' No. 24-This fen;y is 3% miles from the proposed ferry No. 23 and about four miles from
- the lock in 17Ist mile. - It would be better to bridge either the lock in the 172nd or that in the
173rd mile. o o ST - _ . -

. -No.25.—A ferry is not at all adapted for this place. There is a considerable cart traffic
from Cazeepett 10 the westward, and as the lock in the 177th mile has no weir, the bridging of
the tail bay will alone be required, and the difference of cost of this and the establishment of a

- fary would be very small, - T S R . -
" No, 26.—The forry in the 178th mile will do very well if the Chief Engineer prefers it to
" bridging the tail lock into the Pennair. i : S
B T S 23. Thelevel of the Peanair floodsis nat
] " marked either upon the longitudinal section
‘ or ﬁpon ,the tail lock, so that I cannot say whether the lock walls are on a proper level, or
whether the lower reaches of the canal will be within reach of the flood water.

-. . Level of Pennair high floods not given.

3

Letter l\"a. 688 of 16th ultimo, atiached to @gent’- letter.: stated that the & masonry works provided for -

- No- 1,066, 30th ider, -
-~ No- 1,066, 30(h idem . % the main line of canal fiom Jungalpully to

« the Pennair are calculated to meet all requirements of communication and irrigation.” Colonel
Hemery will no doubt re-consider the communications in preparing the general scheme of roads,

and this is necessary in the last 10 miles of the canal where there is no masonry work intended, -

" under the arrangements submitted by the Chief Engineer, to provide a crossing,
25. The 9th section of the canal promises ¢ vbe remunerative, and before the works can be
" sufficiently advenced to make use of it, there will be a supply of water for this section in the
Kundar from the water thrown in at the 73rd mile of the canal, I would recommend therefote
that sanction be given for Rupees 7,92,616 under the head main supply, and for Rupees 11,884
under distribution, leaving those points in the project, which the Government may consider to
require modification, to be settled afterwards. : ©

{ - 2% The Superintending Engineer has
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with reference to the Order of Government No, 2,438, of the 24th August 1864, paragraph 4, the
required communications across the canal will be carefully ascertained by the local officers of the
Department of Public Works and the Company, it may be useful to note here the few remarks
which an examination of the list bas led me to think necessary, - . ‘ '

“In No. 3—~Malliamulla and Chagulmarry gppear to be on the same side of the .ca;nal. '

. The communication between Malliamulla and Dudanala has been stopped, and as the
nearest crossing above is 14 miles distant, and that below 2 miles, it may be of importance to

ascertain what the extent of the inconvenience will be. T

*In No. 5—~The diver;ion of the Kurnocl and Cuddapah road in the 151st mile does nof .seem
to be as well laid out as it might be, and I have marked inj pencil what appears to be a better
Iine, and the longitudinal section shows that the ground is fairlj favarable and if that be found /
to be the case the abrupt diversion should be avoided, - E : ot

i : v
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,-No. 11.—The proposed diversion of the -
U R - - " Kurnool and Cuddapah road here is entirely?
for the purpose of bbtaining a site for-the bridge where the canal is in deeper cuiting, and *
as unless the advgnta,ge; be very considerable these loop diversions are objectionable li"h.ave i
calculated‘a.s far as was practicable what the cost of adheriag to the pr;esent line would b;. The
_bed of the canal is 102:91, and the level of the present road 103-56. At the proposed si;e the 3
bed of the canal is 102:84, and the ground level 10922, © At the former place the dpproa ’

159th mile, - *

ch to

" a bridge with road-way level 12591 would be 2233 above ground at the bridge, and ‘with 1

- approaches at gradients of 1 in 50 the length of these would be 370 yards each. The average |

tents with side slopes of 2 to 1 would }
3 c ya ' - 7 allowqdrfor_ the Canal at this part with
an »addmon of six piers for extra _hexght would cost 2 Annasayard or say Rupees 5,000. The‘ésti-?{
n R _ mates allow for the Chief Enginéer's pr‘oiposed‘;*
diversion, Bupees 1,990, as ma}ginélly noted.‘z

. bat as the ground is 10922 and the bridge‘{
- will be 12584 thg‘ least quantity of earth:
. Tequired will be for an embankment ‘averag-,

AT ysee g1 ing 2% yards in height, and - this gives
T ST (@77 X 81T R 2) = 19,320 cubie yards, which |

at the same rate, 2 Annas, would cost Rupees 2,315. The cost therefore on the present line

In EarTEWORK EsTiMare, , .-
- RS, A, P,

I¥ Brinee Estriame, - o

Earthwork of approaches cabic yards -
12,0524 @ Re. 010 . ... ... 753 4 1
Metalling 1,3963 squareyard @ Rs.0.3.0 261 14 ¢

Ny

S

. Eanbwork - .. .. ' e e Rui:e;e:sns,(.)(l)o 0 0
Road surface 740 X 6 = 4440@ 5 Annas... ... .-, 13s7:8 o -
P BRI LT 6388 0 ’

g T |

i
!

S T ,'T&e cost on Chief Engineer's divers;ioﬁ.‘f S A
¢ Barthwork® 0oL L a0 Rupees 2,415 0 0 -.

~ . Road surface 1,100 % 6 = 6600@5 Annas.... ..., . 2062 8§ 0 o
o St amr 8 0

—

Showing a difference at these rates in favor of the divelljsit;n' of :nea;ly 2,000 Rupees. 7Ild'o mj
know why the rates ‘for 't"ue approaches in the bridge esimate are entered at 1°Amna for
earthwork and 3 Annas for metalling, for the former should be higher than that for the cana’

and not mach lower as is the case, but if these rates be adopted the cost of the present line
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St C’kiqf Engineer’s diversion.. . -
= Earthwork ~--... ... - . - Rupees 1,207 8 0

" Metalling -~ ... .. “.. » - 1,237 8 0-
P S a 2445 0 0
~ Di flerence in faver of latter » 887 8 0

Before however the diversion is accepted as requisite, I think it shou'd be ascertained more care-

~ fully what the saving to the Company woald be. -

Some roads leading from Yazedewarapully in the 160th and 16‘lslt miles have been stopped,
some can be led to the bridge in the 159th mile, but the village may require some means of com-
munication across the canal in its immediate neighbourhood. o i

No. 20.—This diversion of the main road in the 168th mile of the canal o'r 23rd milé of the -

road has formed the subject of a lengthened correspondence. The Chief Engineer was under the.
impression that the road had not been formed and that the diversion therefore would cost a mere
trifle, and perhaps this was the case when the Officers of the Company surveyed the line of the canal
though the road had been formed prior to my inspection of the line in June last. The Super -
iutending Engineer, 8rd Division, estimates the cost of the alteration at Rupees 3,600, and the

Chief Engineer thinks .this a great deal too much, but in the estimate he enters no less than

Rupees 11,000 for this purpose, and I do not at all understand oo what ground this has been
thought necessary. The correspondence is contained in the packet forming Enclosure No. 3,
and I have not received an answer to my letter No. 122 of the 2uth July to the Agent.

7 No. 23.+Thé proposed ferry for all these b}'illagé communications seems very inadequate,

and as the nearest bandy crossing is 3% mile; xioﬁb, the tail bay of the lock in the 171st mile (

 requires, I think, to be biidged. "7 - o A
' No. 24-This fen;y is 3% miles from the proposed ferry No. 23 and about four miles from
- the lock in 17Ist mile. - It would be better to bridge either the lock in the 172nd or that in the
173rd mile. o o ST - _ . -

. -No.25.—A ferry is not at all adapted for this place. There is a considerable cart traffic
from Cazeepett 10 the westward, and as the lock in the 177th mile has no weir, the bridging of
the tail bay will alone be required, and the difference of cost of this and the establishment of a

- fary would be very small, - T S R . -
" No, 26.—The forry in the 178th mile will do very well if the Chief Engineer prefers it to
" bridging the tail lock into the Pennair. i : S
B T S 23. Thelevel of the Peanair floodsis nat
] " marked either upon the longitudinal section
‘ or ﬁpon ,the tail lock, so that I cannot say whether the lock walls are on a proper level, or
whether the lower reaches of the canal will be within reach of the flood water.

-. . Level of Pennair high floods not given.
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Letter l\"a. 688 of 16th ultimo, atiached to @gent’- letter.: stated that the & masonry works provided for -

- No- 1,066, 30th ider, -
-~ No- 1,066, 30(h idem . % the main line of canal fiom Jungalpully to

« the Pennair are calculated to meet all requirements of communication and irrigation.” Colonel
Hemery will no doubt re-consider the communications in preparing the general scheme of roads,

and this is necessary in the last 10 miles of the canal where there is no masonry work intended, -

" under the arrangements submitted by the Chief Engineer, to provide a crossing,
25. The 9th section of the canal promises ¢ vbe remunerative, and before the works can be
" sufficiently advenced to make use of it, there will be a supply of water for this section in the
Kundar from the water thrown in at the 73rd mile of the canal, I would recommend therefote
that sanction be given for Rupees 7,92,616 under the head main supply, and for Rupees 11,884
under distribution, leaving those points in the project, which the Government may consider to
require modification, to be settled afterwards. : ©

{ - 2% The Superintending Engineer has
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No. 588.  From Captain J. MULLINS, R. E., Consulting Ecgineer,- Irrigation and Canal
Company, to Colonel C. A. ORR, R." E,, Secretary to _Gpvernment, Public Works
Department, dated Madras, 27th September 1864, No, 108:—+ . - )

<

o e

-

Sir,

RN

1. Ihave the honor to _‘forward the accomparying plénf and estimate amounting to
o Rupees 1,285 of the wing wall of the Rajoly
anicut, which was omitted to be included in the

estimate of the 9th Section of the
* as noticed in paragraph 3 of my letter No. 93 of the Oth instant.

. 2. Ifthe estimates of the 9th Section have not been disposed of, I would suggest the addi-
tion of the above sum to the estimate for the Rajoly anicut, otherwise it will remain a distinct
item in the accounts. ‘ N ‘ S

® With the Agent’s letter No. 1,299 of the 23rd Boptem.
ber 1864. . - . .

mein canal,

-

P VTR B S

ORDER THEREON, 28th Septémlfer 18;_6‘4, No. 2,807.

1. With these letters the Consulting Engineer Irrigation and Canal Company submits
estimates amounting to Rupees 8,05,785 for the 9th scction of the Company’s main canal,
viz., from the 144th to the 178th mile, Rupees 7,93,901 representing the proposed expenditure :
“under the head * Main supply,” and Rupees 11,884 under * Distribution.” '

2. The attention of the Chief Engineer will be drawh, through the Agent, to the omissions

pointed out and the suggestions made in paragraphs 6, 7, 8,9, 14, 15,16, 19, and 21 of the
Consulting Engineer’s report. S \

No. 588A.

3. In paragraph 16, Captain Mullins proposes to dispense with tke weirs proviced for in

. the estimates, and to substitute a drop in the form shown ina sketch submitted. The grounds
- of this recommendation are that by the former arrangement there will be much difficulty in pre.
venting the silting up of the canal above the lock, and in order to keep the channel clear, constant
alterations of the weirs, at a considerable cost, will be unavoidable; whereas by the latter, the -
velocity due to the fall will be broken within'a short distance, and greater durability will be
_ ensured. Captsin Mullins also suggests the advisability of bridging the tail bays of some of the -

locks ; but before sanctioning the adoption of these proposals, the Government request the Agent

to obtain and submit the Chief Engineer’s views thereon,

4. The subject of paragraphs 22, 23 fand: 24 will be referred to the Superintending ‘,
Engireer, 3rd Division, with refergncé to parag-aph 4 of Proceedings No, 2,438, dated 24th
August 1864, - ) SRR A R

5. Agreeably to the recommendation in paragraph 25, the Government sanction the works
in the 9th section of the Company’s canal, the estimated cost of which. is Rupees 8,05,785 ia
the aggregate, ; S ; < - .

N

-~

(Txu-e Ext;act.) L . .
. (Signed) J. H. M. SHAW STEWART, Msjor, R. E.,
o ' " Deputy Secretary to Governmend. o

To the Consulting Engineer, Irrigation and Canal Company.
Agent for . do. do. -
»»  Suoperintending Fngineer, 3rd Division. )
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