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?Ei'oceedings of the Madras Government, Public Wortks ‘Departnvaeat, i
- ~ 24th April 1868: ‘

vp.' 428. - - Read the following Iétter from the Consulting Engineer for Irriga-:
tion and Canal Company, to the Secretary to Government, Department-
Public Works, dated Madras, 17th March 1868, No. 152 ;— '

: _ 1. The. information regarding
Efchﬁiu;}f:érlfr‘gu;zl’lans and a Tracing from yoq0rvoir projects under investigation
: T _ by the officers of the Madras Irriga-
“tion and  Canal Company, already laid before Government, is contained in the
: , , ‘  papers printed in the Proceedings of
P‘f°°’z‘l-)31adl‘a§fovt-. NOéz?’z;édatedz%?&hJ{:};' 1866. ' 3overnment as per margin. I lhave
| : T oTme " . just paid another visit to the part of
.~ the Mysore territory in which further investigations for reservoirs on the Bﬁ‘dra,
. Toonga, and Choardy have been recently in progress, and I-have the honor to
* subjoin a few additional particulars,-which may be considered of interest, as show-
ing the progress made, and the further information which will be needed.

, : _ , 2. For this proposed reservoir
_  Luckawully site. ' the Executive Engineer, Mr. Gordon,
has prepared a design for a dam at the point where the river Budra passes through
a narrow opening in the. hills, near the village of Luckawully, and the surplus water
is intended to be passed at a detached saddle, about half a mile to the north. The
general features of the arrangement are shown on the accompanying plan, and it
" will be seen that the dam consists of a wall of masonry and concrete 174 feet high,
with a base of 124 feet, and a top width of 5 feet, the batter in front being 141
2o, and that in rear 104} feet. The depth of water, when up to the crest of the
- Leto weir, will be 160 fect, and this depth would b‘e liable to increase to 170 feet. -.
* should 2 maximum fresh occur at a time when the tank may be full. Therefore
in calculating the pressure to be xjesisted, 170 feet have been taken as the depth,
The masonry dam will offer a-resistance equal to about twice the force which
~would be generated by that depth of water, and, in order to increase the stability
of the dam, the lower part is shown as carried up vertically for a height of 48 feet,
and upon the rear portion a series of retainﬁng walls will provide for the loading
" of the vear slope with earth and stones, thus raising the ratio of resistance to between
26 and 27 to 1. 'The wall will be composed of stone masonry, bripk-work, and
concrete, and the weight of a cubic ‘foot has been taken as, on the average, 120
Ibs., the weight of a cubic foot of the earth a.pd stone loading has been assumed to

be 100 Ibs. ’

 3. The waste weir has been designed, but, on visiting the site, it appeared
to me that a more detailed examination would})e.nec?ssary, in order to ascertain
the exact f)osi‘tioAn, extent, and quality of the rock which there, on the ridge line,
appears above the surface, and.the Executive Engineer at once directed the requisite
clearance to be made, and trenches to be cut, at intervals of about 100 feet,
transversely to the direction of the proposed weir, so that the best position for
it as well as the most suitable arrangements for receiving the overfall might be
ascerfained. The lowest point of the saddle is at 125} feet, 160 feet being full =
tank level. At the low central portion, even should the rock be as well adapted
$o receive the oyerfall as has been supposed, a second line of wall will ‘bé needed,

1 . :
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i+ 2 Proceedings of the Madras Government, Public Works Department, -

No 428. - - Read the following letter from the Consulting " Engineer for Irriga- .
: tion and Canal Company, ‘to the Secretary to Government, Department -
Public Works, dated Madras, 17th March 1868, No, 152 :—

1. The information regarding
reservoir projects under investigation
by the officers of the Madrag Irriga-
“tion and Canal Company, already laid before Government, is contained in the

: ‘ papers printed in the Proceedings of
Government as per margin. I have
Just paid another visit to the part of
the Mysore territory in which further investigations for reservoirs on the Bd'dra,
Toonga, and Choardy have been recently in progress, and ;-have the honor to
subjoin a few additional particulars, which may be considered of interest, as show-
ing the progress made, and the further information which will be needed.

Enclosures.—~Four Plans and a Tracing from
Atlas sheet No. 42.

~ Procs. Madras Govt., No. 224, dated 19th Jan. 1866, -
- Do. do. o 2,322, ,, 23rdJuly ,, -

, : 2. For this proposed reservoir
~ Luckawully site. ' the Executive Engineer, Mr. Gordon,
has prepared a design for a dam at the point where the river Budra passes through
4 narrow opening in the.hills, near the village of Luckawully, and the surplus water
is intended to be passed at a detached saddle, about half a mile tq the north. . The
general features of the arrangement are shqwn on the accompanying plan, and it
- will be seen that the dam consists of a wall of masonry and concrete 174 feet high,
With a base of 124 feet, and a top width of 5 feet, the batter in front being 141
g t, and that in rear 1045 feet. The depth of water, when up to the crest of the
Aste weir, will be 160 fect, and this depth would be liable to increase to 170 feet .
should a maximum fresh occur at a time when the tank may be full. Therefore
in calculating the pressure to be resisted, 170 feet have been taken as the depth.
The masonry dam will offer a resistance equal to about ‘twice the force which
would be generated by that depth of Water,. and, in oi‘der to increase the stabilit
of the dam, the lower part is shown as car.rl.ed up vertxcffilly for a height of 48 fect,
and upon the rear portion a series of retalgm.g. walls will provide for the loading
" ofthe rear slope with earth and stones, thus raising the ratio of resistance to between
26 and 27 to 1. The wall will be composed of stone masonry, brick-work, and
concrete, and the weight of a cubic foot has been taken as, on the average, 120
1bs., the weight of a cubic foot of the earth and stone loading has been assumed to

‘ be 100 1ps,

8. The wasto weir has been designed, but, on visiting the site, it appeared

- tome that a ‘'more detailed examination Would'be necessary, in order to ascertain

the exact [Sosifidn, extent, and quality of the roc:k which there: on the ridgo line,

appears above the surface, and. the Exeéutive Engineer at once du'eg:ted the requisite

clearance to be made, and trenches to be cut, at intervals of about 100 feet,

transversely to the direction of the proposed weir, so that the best position for
it as well as the most suitable arrangements for receiving the overfall might be
ascertained, The lowest point of the saddle is at 125} feet, 160 feet being full
tank level, At the low central portion, even should the rock be as well adapted
%0 receive the oyerfall as has been supposed, a second line of wall will be needed,

1 .
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, —— Public Works Department, _
: the Madras Government, _ -
P,.chedzngs of the . 241k April 1868, .

i estimates the maximum discharge of -
. ‘provided for. Mr. Gordon es i dischas ;
and this has hoon P il f cubic yards per hour, but the weir is intended to pro
: jcht millions of cubic y
the river at eig

, ischarge of ten millions, with a depth of 10 feet on the crgst,’ and the
vide for ?tii(;aztegr necessary is thercfore, in round numbers, 700 feet.
length o . '

he sluices proposed are two sets at the south end ‘of the main dam, each
4. 'The slui

. » t i
: ing 000 cubic yards an hour, the silt of the lower se
f discharging 500,
to be capable 0

feet above zero. A smaller set is intend- -

beine at 65 feet, and of the 'uppefr set 119
(:11 t; be placed in the waste weir.

. : dlow freshes, during the time of construe-

5. For }.)assmg s;iljlerzizl:z:t::ea:hown in the d’esign ;?hat in the centre has a
tion of the main d‘am,l 5 feet, thickness of arch 4 fect; the other four arches are of
span of 60 feet;l;iie semi-c,ircular with a thickness of 3 foet,
{in :c:ltl :lfﬂ;’:]g are 30 fect high to the springing,
€c H

iderably, perhaps to double, the thickness of gl the arches, These
increase considera - ’theil‘ primary purpose during the construction: of the dam,
arches, after seliV"i:; d up entirely, or sluices may beinserted in them for dj
may cither be b (;:ion of the tank water, in which case g sluice platform, at about
ignog ;}3 .lzgﬁzepzocl’% would be required. The da '
; e

m itself would need considerable
‘fication, to allow of these deep sluices being worked from the road-way at top.
modlgca :\s ,béfore mentioned, the bed of the river, at

the gap where the dam is -
1ed to be built, is composed of stratified rock, having
intende

anearly vertical dip. This
k evidently forms the axis of the hills, and it Teap
rock evi y

pears on the surface at the
. le, and presents the same appearance,

. sadd.e,
waste weir

It varies in character
iderably, some of the strata being extremely hard,
consider ’ o

and others much loss so,
‘ Cle,  ReSC Bpeciine
1 ition Slate, Cellu.
i ertained to be Transit . ’
" Sml?ra';izg, Stratified Quartzite.

been given to me by
- Mr, Gordon, an

, ~ what formation they belong, o
7. The waste water, after 'passing the weir, is to be conducted back to the
: 1.)}’ a channel, on the further side of whicl, a tr

river

aining bank is to be thrown yu
ide the water until the channel shall haye assumed
to gw

a permanent form. The
ter part of the soil over the area between the channel and the hil} will be required
grca er -

rear slope of the main dam, and for the_ emb
for t}lo for brick-making. Several trial pits have bee
as also

ankments at the two ends,
ither for puddling or for brick-making is obtainable j
eithe

n sunk, and excellent ¢lg

0 sufficient quantitiog for the
cquircments of the works as designed. ' '
T

8. The rock in the bed of the Mver is for th
mson‘ry other than random rubble, but at about
I ser {

north of Luckawyl] y an

. o excellent stopge y is

t Quartaito or something between Whinstong Obtainable, s, stonet which weighs

- and Trap. | . . about 170 Ibg, ¢ the culic foot, and ig

very compact and clos?-g.ramcd, w111,-'I think, be found well adapted not ‘only for

wall work, but for the linings of the Sluices, &e.  There 18 also very good gran

" o had in any quantity from Teerthu“y on the Toonga, distant 90 “mi'les
probobly from a nearcr I’Oim“‘ ' . R ‘

v

» and

‘The piers are 45

Supposing this arrangement to -
: te ke the central arch semi-circular. and to .
: 1d be advisable to ma ,
be udoptedy 1 wou

schafg- :

n8, obtained from the
river bed, have

d T will ascertain* ¢o -

ite to

- . n .

24th April 1868.
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t been

rea within the contour has n-ot as ye  beon

e oy Sm“’eg;ethif;nz been engaged on the Ethe:astlf::s;hv:l;ei - this%_
ot ot o 'the Sm‘Yeydp altirable to submergence .is very muc lir_ "This being tho

g the area is covered with dense Jungl;c 1. [This being L

e e et 1}931‘1}’ 0 ecit - have yet to be more .accurs e ya e ame mile

e areahangaizpa?lre::iy obtained. The estimated area 1s » -

g:)n :§di§:ec§;£i:yel ,226 millions of cubic yards.

H

of iver is still far
ine the discharge of tl}e river is st'll -
10, The informaﬁonaalsgbqu%Ziggzsg have been taken smc; 21:: ffazlt:ecgl;rd
from complete. One yeardsin P;océedings of the Madras Govle r::lated. It will be
given in the papers I?mn;ebut the results have not yet been ca thich will shortly
July 1866 wero ?btam? , carefully, the freshes of the se?s];mthe discharge of a
advisable to register, very also that the data on whic 1y explained, other-
commence, and it is necesszfryestimated should be very Cl?ar y f tEe waste weir
maximum fresh may have beb’? :udo-e whether the f}lm,e“f“’} 011-13 y of cubic yardsin
wise it will be impractwable . O_é]th;t a discharge of eight mil 1ons hes, which does
are sufficient. 1t may .be n0-t IZTen‘t to a rain-fall drainflge of three II;:e m’iles. How-
the twnty-four hours s eqm:lxe maximum from a basxrf of 760 Sq,‘:n- that the greater
not seem to he very large, as t a very much heavier rain-fall, seﬁlﬂl:e proposed waste
ever, though this may ?epgeseitlh deep vegetable soil, and thm:lg f eicht millions, the
part of the areais covere I:Vr o about eleven millionsinstead o 1na§’ be possible, by
orks and sluices wil dise }? ild be ascertained as accurat'ely_ as L e eeting this
actual maximun diSCharng dob the freshes at several pomts,. a(r:r W ortes of such
finding out the level reac ed ﬁr)naitudinal -sections of @he n.\; § :;hatevery possiblo
information with cross i . ontenfplated by the Company,reqﬁzainina full informa-
magnitude, astho resertolrs ¢ and this can only be dOfle by o T iso'to be ensured,
precaution should be t‘ﬁiﬁ, the arrangements, by which security
tion on all points on w

; 1 fe. -
.

ith 10 feet going
imum water level w1 . "
‘ iced that the maximu the road-way over the
11, It has b.een }l;)'?;ce 170 feet, and that the level Of_‘_ e earapets 6 feet high,:
over tho waste melr Wiil marzin will be increased by niassévzefo ,
1 y i ) oY .
o dat?ul}s) 1'M.th(;r leevel ofbthe dam up to 180 feet a _
which wi ring th

T : . Estimates or the T€e5ervolr ha-v ve been repar ed and {

R w 1 being :—
‘ 30,97,110, the orks and their f:ost g
- Rupees 3t 197,

: T ‘Rupees 27,16,71})%
. Y . ser ) 47’
Main dam . ' »
' Channels from sluices .. » , 1’2%?)%%
Waste welr o ” - ‘
‘SIUiCeS in do. ! c e ” ‘1,03,400
' ' hannel . .:. - : - ' ‘
| " Waste water 3007110

. in dam, with the rates
R . d descriptions of wox:k in ‘ﬂ;‘eﬂria;:timat’e ;. and thoy sv0
.18, The Quantltxésfaniad‘rin(, of the sufficiency o Humates, and \
: o ta tor 2
allowed, will afford da

-]

i il below :—
accordingly given in def,axl be



Proceedings of the Madras vaermhent, Public- Works Department,
‘ S 24th April 1868,

Brick masonry,
Hammer dressed

masonry,
Earthwork in em

' bankment.
\ The rate allowed for the first ig

o * See paragraph g8 above.
rate would prove sufficient, °
been used in- many parts of the
being found, therefore, in gyffo;

the new sluice at the Masoor % &
of Limestone, Wy M. Gordon tells me gy ] does
* Quartzite op 80 ;

met}]f - b , bromrht as eCime
and Trap "6 between Whingtop, TOUghtasp

For bricks exce
h side of the river

bricks is to be b

avziil:ible, in large quantities op fhé"noft

of‘the site fOl‘ the dam, WOOd to ,burn y Within half g mile

[

— : ’ - Ams)unt in-
Quantities. | Unit. Description of work, |- Rate. cluding con-
) tingencies.
"-——.\‘T_' . .
L R & p RS,
2,252 |C. yd.| Rock. excavation in . : :
‘ o |Gmver T, 00 11,160

s : Qg,'ﬁg ,, Bo. f};or wings, &e...| 1 .§ } 7.000

ubic yards 1,72,914 . ., arth excavation,. | ¢ g 6 ’
Cublt; z%upees 8-11-6 | 46, 68,694 C. ft. | Courseq rubble mg- '

' upees ‘ fonry” ... .| o 5 2| 16,58,300
| 15,729 1C.yd. | Roughl ruiiy, ma- - 3450 |
ubio yards. 34,041 ' soury, . o 13 2 83450,

Cubic 72 Rupees 6:30| 0.43,008 |, gy, | proois o w0 3 8| 242,400
. 2,60,270 s | Stone areh work .,, 0 8 ¢ 1,52,100
Cubio yards 9,633 | "26,414 - » | Brick g ] 0 4 ¢ 8,170
at Rupees 12-3-9 | 2,60,079 » | Hammer dressed . 7
. Sonry, .. 0 7 3 1,29,630
11,169 » | Cutestone masonry A '
(black stone 1 2 ¢ |
8,030% v Do. (granite)) 110 ¢ 32,710
1%,'{(5)2 ’ geagnstones, &e .| o 0 o0 -
. . oping bri
4.041 ” courseg, &clli e g g (()) % 7,010
50,302 " 1 €. 3d.| Conoreq filling 8 0 o 1,66,000
8l,420 | arh ang iy L
‘ ing : 9,180
2,80,000 ' Emléafkment, west 070 o
28000 1, | pLdam T 0. 3.3
89,469 | |y Jelected eargp | . 1 ’ AR
Or front,.,
©1,66,244 s» Do, dox.1 for rear... 8 g 8 He800
9,481% »» | Stone Pitching 2 0 9 I
4543 ”. acking t4 4. 1 0 § ¢
| 1,130 - | Sqrs. ointing brick-work ; : J
: . o | - With cemept 110 0 ¢ 11,300
. | | - 27,16,710J
The most important items in 4} i ‘
p is est'lmate are the courgeq rubble .

llent clay is f

ad in any quantities

=5 et
ER T BoR

R T e

S A EE I

T EL

iy

—

it wi inable
k in th t embankment is, I think, too low.- Probably it will be obtainable
~work 1n the wes ‘

4 ! t

———r———

i flice for brick masonry.
V‘ ‘ -3-0 a cubic yard should su
;}Ese . har::d’ " thatl(? ‘II)I;eE:efi ior the hammer-dressed as for -the coursed rubble
e same stone wou

] ' . it l ) ‘ 8 3 ’ ) f a

| g (0] t

he average lead could hardly

' i i th-east of the dam, and t g |

Tnost easily fr;m t;gopl_;‘:;:dz?rseeing that an area of 265 yards sbq'uar:; ;;:eic;v;i (;o

| gv(;ra;glf I;SZJ EZ-rclls would be necessary to supply the 2,80,000 cubicy ;
~ adepth of 4 yards,

. . . [' (l g l I :!

]

estimate, thus making the total Rupees 31,36,000.

; ir, § ing this estimate to be correct,
(14 The pfobable relue of the reservo:r‘:; ZESSISII?:g the capacity to approxi-
s . | “mate to 1,225* millions of cubic yards
may be stated as f;))lll.o}v:rs :—;[';{ the
: ] rges for permanent establishmen , Home
amount (Tf the estinfﬂte &r:nust;?i:}idf: '::Lac:‘i]ean(;e Iv?vith the facts of ,‘thet Kur:oq}
g dian Agenmes,t c;;lewhat under fifty per cent. The total ultimate cos0 u;)d
orks, Ay bo faken a sObe 45 lacs, and the quantity stored foT' one rupee v:; :
:)hBQreser VOE" Woulgsthe;lt may, looking to the character of the river, be considere
© 272% cubic yards. )

is requi . th of a little
* This requires an average dep i
ovler :Jquards for the area 20 pquare miles,

hat + ir will be full at the time when Toombudra freshes begin to run
that the reservoir w

he av the river supply will

i also that, on the average, er su
low and require supplementing, and - I,n et or- craonmrn s DY .the
| surface of the reservoir during the time
its supply is being utilized. If then

o y
t This would amount to a.b_ouf1 m] 2,000 cubi
7 yards per hour as the maximum,

P i ' d to supply one
N v ds be taken as the quantity required to be St?r:;(,atidn szofk e
000 eutie Yo ih y reservoir will, if considered only as an irrig )
-acre of irrigation,the

gross revenue from which, at 6 Rupees an
capable of irrigating 1’225?%%802?’fgé}?e?cent. on t?e outlay. ,S'uChtbi'lngoi}]i
acre, would be Rupees 7, ao?[e ral,Jle margin available either for ext-la cc;j o x;; :
tase, kthere would be a conSlt'lizatibn of the water. Thu_q; supposing t &) zlvlor s to
or for theabsence of a ‘full u 1reacre irrigated not to exceed S_Q,O0.0 acres, be lgrlcjiss_
cost even 60 lacs, and thehac ei:ht per cent. The figures above given mlzlly e 1a-te
return would still be.as m a;er? the information required regarding t e ca(gam y
to considerable .modlﬁcatlon. W m and total yearly discharge of the. river, clt, 1:
of the reservoir, the maXUEzW that, comparatively unfavoralr)le as 1s tt)he :esud fpt
slll)tained ; but the};}:e:?aioii regard of the quantity of water likely to be stored fo

he investigations thu

Lty of ] construction of the
! f expenditure, there is every probability of the r
€ach rupee of ex _

i desirable.
LUCkawully reservoir proving to be financially

’s design, the only point in connection with
L, 2 e et
the main .dam w}pch 1 ti%e southern end. It will be seen that'trzﬁnmf v;l -
he irrigation slulqes 2t ‘ut3 nece of about 170 feet, and the Wa’;er 1s then o. o
’f:onduct the .Water fc‘)r a dis :ement “however, is hardly likely to be economica y
into the river. 'Th1s arrang Y Ty . .

~
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practicable, unless rock sufficiently hard to stand the wear and tear of the rush
of so considerable a body of water should be found with its surface not much below
the level of the sluice eills, and thence sloping to the bed of 4he river.. The
existence of rock so situtated has not been ascertained by sinking shafts down to
1t; and as, therefore, it is not actually known that rock exists at a level much

above the river bed, it is clear that sluiceg 50 circﬁmstanced may need s, succession

of falls below them, and this necessity might make g modification of ethe‘arrange- 3
ments advisable. S v T T - .

16, TooNGA SITE.—The investigations in ¢o
voir on this river are making good progress,

| : er are but it is not expected that the field
work will be finished before the close of next working season, that is,in May 1869 ;

17. The work now going on is the det '

. _ ermination of the contour for a d 'th. .
of 150 feet of water at the Baghully (Bagol r for a dep

; ully 1) site, together with thatof a ten feet
higher level, so as to show the land lable to ional submergence up to the maxi- -

mum depth dischargeable at a waste weir. Thege contours have been determinod

for a great part of the length on the north side of the river, and some parts of the
survey have been checked, and the cross sectiong .

of the river no new work has been done this season, and . :
: ) what is known of the pro-
bable reach of the tank on that side ig dependent u . e P
: pon former approx
and levels. ; S PProXimate surveys

+ 18. 8o far as the calculationg hither
- Baghully, with a depth of 150 feet of wq
between 90 and 100 square miles, wit), 4

- cubic yards. It has been ascertained that ¢

o7 mileé,

19. A detached saddle, about on‘e mile north
examined, with a view to the construction of g v

. aste wei .
at which the road from Shimoga to T ir there.

It is th '
eerthully Crosses the range he saddle

0 this point and the eng of
and the trial pits sunk show nothing harder thap laterite gra:::l

must be capable of discharging at leas
in the absence of rock- it is evident ¢

of water a depth of 150 feet would cost a very large sum. Ad
has no advantages to recommend it . o] Sum. etac

be founded on hard rock, unlesg

the bed of the river at the wejy site. My
_the road-way saddle ig

unection with the proposea reser-

are being run.  Qn the south side -

of thq Baghully dam' site, has been . ;

~depth aﬁd volume of water,

“been examined, and at which 1t 1

- at so reasonable a proportionate outlay,

~ bly do for a reservoir of large,
~ hill running north north-wes

* The hills on.the north side are not ass

“get down to the 150 fect level, and

~.run of ‘surplus water from this sad

" in additon will have been observed befo

" ready in a few months. The contour

_cultivated lands are getti-ng on well. en
.. will be finished by the end of the pres ‘

~ : - ‘ v Public Works Department ,
; the Madras Government, nent
Froceedings o o4tk April 1868.

e,

but it will not be advisable to try this plan on such a

larg> scale, at least unless it be ultimately found that no better is available.
’ !

o ility of finding another saddle in

t ear to be a probability g ]
| 20;. Th?:}‘:, i}cﬁs};l:crh?l}l)y site, but two miles lower down th.e river, on the
connec o wi hat i aITed the Mudaba site, there is a saddle, which has not. yet
north side of what 1s ¢ probable that rock will be found, as the axis of
saddle, and on which the north end of a dam

the hill immediately south of the face similar to that in the bed of the river, of

would abut, shows rock on the ’s.ur
which indeed it is the prolongation.

21. Ad cross this part of the Toonga would form such a large reservoir,
.21, am a:

that it will be advisable to ascertain
i i 1 hould, however, it
ilities for its construction exist. S. ; ho )it
natura! famlilr?issuitable site for a detached weir near thl.s part of
for a dam some miles higher up, which will proba-
though not of such large, dimensions, as c(;)q:‘d Ee
- . ) - t
. ~ : dam ‘at one of the lower sites. This place is at the en of he
Phained by maling ® t from Mailagapett, a village on the south side o . the
\ere longitude 75° 20" intersects the river.
hown in the printed map, as they come much
' i the two sides are not more
£ 150 feet contour lines on . : :
" th??ietstelz south of Mailagapett also there is a saddle, which

: ides of which a contour has been run,
: ; t on the two sides of :

hab‘ not been exammed, b:uld be no great length (about 1,500 feet) of cuttmclg to

which shows that there ¥ as that is equivalent to about 100 feet fiept ;] at

€ T1¥ :th a dam here that depth would be increase(‘l, _1t 13 PO,SSIEG lt a}t

wie river, and 51‘; 2’1, found suitable in all respects for a waste \Yeu'llf thgdriz b:;v ;1tca

?hg_ faddle wou h ehills near the river be found to run ﬁhroug 1, anl ot
18 apparent on the low the surface at the saddle. It will be seen also that the

moderate distance below dle to the river would be very shori? and direct,

3 : 1 .teo
though the saddle is nearly three miles from the main dam site.
Lol . .

rvations isch f the river have been taken,

92. One year’s observations of the dgls;hz:(')gte c(;lc‘ulated e e g
| | chafges given in the Government Ordefr
' as per margin* were obtained. It is
and probably another season’s (18€9) floods
re the project will be fully matured. .

' sroject fo3 ing this tank will be

' | on.—The project for restoring th
(o oo Moo Taxh 8 Pl has befn completeﬁ, and is being worked on
o been nearly completed, and the surveys of the
o It is expected that the whole of the field Work‘
t working season, or about the 15th of May. .

exhaustively what
be found impracticab}e t(‘)‘o?bta
the river, there is another site

river; and the site would be just whe

near to the river,
than 2,500 feet apart.

. »No. 2,322, 23rd July 1866.

intended tb register the freshes this year,

the ground ; the cross sections

of the Choardy, the Executive Engineer has ,.
dditional information ; but measure‘as l(liz.welbeeg

nex! an
taken for th : tration of the freshes of the next monsoon, and longitudina
agen for the registra :

3 d. The new waste
' . . Qhikarpore have been prepared. ‘
eross sectioﬂioé %1;3 :ﬁzezoﬁz;yslgepaftment of Public Works, will also afford a
weir, constructed b} L ‘ o o .

S R4, Regarding' the discharge
been unable to furnish me with any &

»
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‘sepafate means of observation, and fro
expected that the disch

in this year with 4 given rain-fall, and that-
discharged with any other, or witl

, ! an average rain-fall. How far the year 1867,
the discharge of the Choardy in which is given in the papers printed in

: Proceedings of the Madras Government of the 2nd December last, No. 3,749,

et ge one, is not as yet known, but it is there shown that the
Oth July. 'This cor-
responds to g rain-fall drainage of one-
sixth of an inch from the whole basin,*
other hand, from flood marks Mr.Gordon

* Square'niiles_540. .
passing down in twenty-four hours. On the

estimates the maximum discharge at a little logg than 15,000 cubic feot per second, and

this, which is equivalent to a rain-fall drainage of 11 inches, does not appear to be
excessive.” There appears to be

no doubt whatever that the tank, as originally
constructed, did 1], Mr. Gordon thi
time the breach in the west bund,

with that of the proposed - restor

atiOI‘l.’ ‘The year 1867 was an unfavorable one in
the Mysore country generally,

and it may be, as My, Gordon sugg
the rain-fall ismuch under the average, a large proportion of the drat

by small tanks on the several feeders, while on the contrary, in g

better monsoon,
the greater part of the difference finds its way to the main river,

Howevgr furthepr

25. The plotting of the contour ' h
Shikarpore, and the exact area of the water-
five fect of water (the maximum intend
therefore, been ascertained, but from g
tank arca is estimated at 40 square m
1,400 millions of cubic Hards, ang
sections shall have been completed,

26, The Executive En
* two different designs,

ad not been com
spread at full tapk

ed) going over 1}
PProximation from gy i

. T10r ¢ t
iles. The capagity is sing: tour, the fyl1
this will be determineq

gincer :

Vide enclosed Plan No. 11, ‘ I, irst.—B ' '
of the Bbmbay De
the present cast 1y

Second,

Partment of Pypj, Wor
und of the olg tank, o ]
—DBy & dam ang e el g L
WeIr com ‘ |
| A mbined aerosg the present surplus channel.
. : ‘ ’

S

8 .'.?ZT‘PVTocéeding—g: of the Madraa Government, Public Works D"Af’.‘”’""‘“"'

L. e ——

o g

TS

- case would, in the absence of ro

i —— ) . oy Ru ee o h fi t-
-+ of the above waste Wslfs’gl c;)\;l; 1;6;)6053’ go that the cost of the project on the firs
- on the old main bund 18 ; '

Water at the east bund having fchus been

24th April 1868.

The desi v e;e worked out in the order above given. The general charac-
e designs w

ter of the first dam will be seen from its cross section, which is given in plan -
er of the firs

f sluices for passing
' st lower and an upper set o ;

No. III. It was intended to have a D loved o drop through o
. . from the upper se eing. . :
u“(;éf‘ﬁtl‘c?ln Wati;l:i: Z;‘a:}?: gl;ated fall used in the North-West Provinces. - For the
modified arrang _

0 w g W -The fall to be
surplus work at ' ngements ware planned. -
. pl ork at the east bund two ‘arrang

easb : ir and the bed of the Choardy, near-
_ t of the waste weir an Cver. he wasto -
gvexl'come bethe(;I;:haZ::: s120 feet ;‘ and, in addition to ‘the Ic:ver f::;l 2: tthz ‘v:aste
. , o re
00 C.Otta’ by asonry falls were planned. The length of ¢ o over it was to be
weir ifself, six m d the greatest depth of water passing n6 of drain.
weir was to be 370 feet, an 5 feet. " There is a natural lmeth rain-
: ) o o, 11 nullah, run-
Plan No. IL. age, in the shape of a sma ’

. . . - t .
‘ : : take if discharged at this point,
‘g srecti i ‘surplus water would X
‘ngdin th(ji dlrectmrfl' gzlzgeﬂ::eis: "& the . Choardy would be 2,600 yards. Such a
ana .he distance fr

i ds per hour, or 14,946
| : ine 1,992,820 cubic yar | 0.
e woud bo capal:ile ! O';l(ltsccitrffl :;'pl;s W’orks so arranged would be Rs. 6,04,6
- cubic feet per second.

i  wei itted-
whi ini e design for the weir, omi
i hile retaining tllle sam . . itted
'Il;he altematl; ilarfant‘f;n :::;)1113 channel, and contemplated allowing the water to
t e masonry falls-in ]

n y ' ig revent further
ow til fiiciently hard substratum might be reached to p
ccut d until a su _

n mated cost o plan is Rupee . No borings have been -
b timated cost of this planisR s 3,67,970
action. The esti :

be its ultimate'
1 f the channel to ascertain what would probably be
- made on the line o ‘

l ints alld it iS clear that 1t WOllld be necessar
Eel at various pOlD. 9 . y Lo

i els near the weir
1 ¢y, in order that the retrogression of lev
with considerable accuracy,

. ither of these

: . . arded acainst. The ultimate expense of t:irs in the first
- Tght e eﬁceCt};lauy gl;)roblemazical. The maintenance of seven w: ;
 systems would be very

k on which to found them, necessarily entail aioln.
¢ . . be approximately
ide diture yearly, oven if tho estimato pl(g:iintto Thepiecond plan:
fidorable expendi the first cost of making them © . rtainly require’
correct with regard to i of borings altogether »Sa_ttsfact?ry', : c;f o Zenderino'.~
ot oven wero the 1(.],e':ln'e above the first cost of the jivelr 1:se 81’1 cz a distan c:“
. ; ) an to

fnud} add1txona1_ Thr ever:ting the deepening of the bed up b-soil on which the’
1fs tail secure,lgnd for grfreedom from leakage through the sub-so

below as wou _ensur

i is rock between the hills con-
| ' don thinks that there is ro | on-
" Present bund stands. I\fiR'if;Zr it may be of such an extent and ch@;iie:baes ts(:l :.[;) lu:
| ted by tha:t bund, a_n‘r' hert; practicable at a moderatq ex};l)ense,. . uiihe eurplua
' the construction of a 1;vel 3% oat its own channel below the wel nls o vor
B “:':at: rlcmild . b’fa;?nézwthat the .rock under. and below the weir |
. arst clearly ascer

th B ] . . . » t .

show to be possible. The cos.t 'pf. thei

iﬁasonry dam, in connection with e.1ther.

s 8,47 550. The -proposed expenditure-.
1 b .

Plan IIL

07,120, .
pl 1d be Rupees 15,43,810, and on the second plan Rupees 13,07;120.
an would be Rup ;

' ‘ he discharge of surplus
1. ' ocement for the discharg
" 97. The difficulties attending an a‘;i’::d to be very considerable, Mr. Gordqx}

-3

s
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tarned his attention to framing a design for a dam at the present surplus channel, |
which should serve both for retaining the tank water to the necessary level, and _
for discharging whatever surplus might thereafter be received. The general features

of this arrangement are indicated in Plan No. 1V, and are as follow :—

At about 190 feet below the point, where the Bombay Irrigation Department
“have constructed a dam-wall across the surplus’ channel, 'is the ledge or reef of
rock over which the river falls some 30 foet into a basin in the -rocks below. . On

this reef it is proposed to build . a dam-wall having a length of 150 feet, a top width

of 5 feet, and its crest at 14 feet above

* Cill of new sluice in old main bund. datum.* Tn this dam there a3 to besix

sluices 3 feet by 5 feet for the regulation of the discharge when necessary. At a

distance of 60 feet above the lower edge of this weir is’a second or intermediate
dam, having its crest 33 feet above datum, and having in its body seven sluice vents

of 4 feet by 9 feet each. Thelength of the crest of this dam is to be 209 fect, and the
maximum depth passing over would be 8§56 feet,

dam would fall into a basin with a hard rock bottom, over which there would be
& minimum depth of 12 to 14 feet, and a maximum of 242 feet; 145 fect above the

The water passing over this

intermediate, will be, according to this design,
base of 70 feet, with its crest arranged in two falls, the upper at a level of 874 feet
above datum, with posts 2} feet hig

« thigh, and the lower at 77} feet, with a water cushion
having a minimum depth of 9 and a maximum of 15 feet.

crest the over-fall will be 46 feet to the level of the crest of the second dam, and the
- minimum depth of water to receive the fall will be 33 feet, and the maximum 41-56
feet. ; . ‘ : . ' ‘

8. It appears to me that the arrangement just described is altogether prefer.
able to that by which the surplus water would bo discharged at the east bund, [, :
either case the water has to be lowered the same depth, viz., the difference between
full tank level and the bed of the Choardy ; while in the on ‘

‘ ‘ e case there ig rock, the
quality of which is known, and which has stood the wear and tear of the wholo

discharge for many years, and in the other therée can be at
and it is doubtful whether anything _ Sranitio pol
would be found at all. The difference of expense, though important. ig neverth 10 c
a sccondary consideration, it being of the first consequence to obtai’n 2 safo g e' ess
and, in my opinion, the system of divided falls with watep cushions i g te esign,
safer after the completion of the whole works, but it admits of ot only fche_
construction Leing carried on without anjr'scx'ious risk, The thi S‘WOrkS,durmg '
may be built first, and the others can be rajseq s‘iccessivel € tl,l‘ or 10wc§t dam
- stances may dictate; and a fresh in excegg of the capacit 3; ) glus 80 fast as circum-
over the walls at any stage pf their Progress without . Y. 0  the
consequence. The small dam on ‘the edwe of the 3 occasioning any damage of
, } . ge of the fallg could 1 .

months, and there need, I think, b n, doubt of itg gta1,i1e € completed in g fow
received into a basin of considerap], depth, ang stability, ag the over-fall will b
over-fall of 30 feet for a great number of » 80d the rock there

the additional height, 14 fe yea

IS
; ety of the _ ) not be affoeted
- likely to undermine the dam,’thoughiriosposed over-fall, to an ext ected by

. 0t which would be
deepened. There would be time}, Very possible that the pool m . e
remédy? “and this remedy Wouldef;?:eﬁ]z!ﬁage hag become i ay be somewhat
.. o BHp

e i .
and inexpengiye

besf; Only

»-88 the mogt that

the main dam, having a width at

From the second

untried :
harder than partially decomposed rock,

10 sluices might pass

minent to provide 5

2 TR ¥4

.

i ri .. Th
. quent tho works as origmally Cal‘l”led O?td - and the artificia
+ between’ them, absorb the forces generated,

. nearly always inconsiderable.

~ of the dam, for it would be much

I Public Works Department,
oceediny Madras Government,
rocedingsefthe 24tk April 1868.

. ‘depth of water in
~ the intermediate and main dams will dep (.md malny ((;rn rtl}:)en (:l?l))earoto be suffi-
" the basins below them, and the depths provided by Mr. Go

i ical falls in the North-
' ; ter cushions of verfical 1all .
et by e formala usod £+ the—Vv“{Ta(‘esetern' Provinces, the depth of the cushion of

the greater fall would, for brick-worl.ct,h b:
1798 feet, while that allowed here wi : 8
hard rock bottom,is 83 feet, or perhaps m g
correctly 35°86. Similarly, below the 22(;3 d
| d ’ 1 srod by the formula would be 1254 feet, and tl.xat prop ol is
o fhe enshion yeuee ™ 1619 feet. I have quoted this formula ‘
- cause it ha;, I believe, been successfully appl;zdt
West, but I do not know on wha
too small a depth of cushion for

D=1 v % % Vd.
=15V 435X 3/ 6
=17-98.

15 v 16, 81x®V 8. 56.

. th
to the falls on some of the canals in th? N‘;:'in" | or
principle it is based. Tt Pel‘hapf enlfs 1:logortiobn between cushion an;i’tfa?’ ?l tb.

io e oI p \ . : icht of whie
tlﬁ’h hfails. The ?Xizim?s (:If:? ff the Rajah fall at Galrs(;PPav,v t:; :te:fle O
in 0
i 8139 f a:;m a(zlqzse de ’th of the pool 130 feet. I do not ;EOfeet o cube root of
i;xe . ee-, an o wofl d be. but I think not more than )
depth going ov ’

i brick-work, according
i th of cushion for o't | fing
ik would > aessly 25 makmg't‘::)etiipformula, 107-95 feet, which 1s too little

“by about one-fourth—for stone IMasonTy, to
d he depth of cushion allowed by the
r not much more than half the ac'gual

1'5 V829%3 V 15,

which rock would more nearly apprf);;rrfl:::,o
formula would for the same fall be 71971665
depth at the Rajah fall. o |

’ 29. A grgat advantage of this systorlr:swe
the site, that it is not likely that any expe

would be, under the circumstances of
additions will be needed to supp,.lej
o existing rock and the Wa’cer‘ will,
1 dams will be subjected

' ‘ jcut, which is
t h than the wear and tear of the body wall of an ag;c t,
‘1o nothing more than 2 !

c‘uré the satisfactory action of the water cushions,

to se and, in order
"~ 80. 1In order however, . full under comm ’ 2
it is essential that "che sluices in the séveral dams be fully tor begins o pass

. full when any wa .
that the first and second ‘93?§Z’§§§£§1§.blu the sluices Shouli’- thi;ecfg:’ JﬁZ
over either the main OF ‘mt oIl times, and this can 0?1)7 be donle fythg Watet;'. '
¢apable of being .‘_Vqued ° latforms above the maximum leve C;‘th main dam
Bear conneoted with th?m Ondpto omit the posts on the first Qrest.o . :- water a::

© 31, Tshould be d\?P.Oslf 11 bo needed for the discharge of 1;r1iigat1c;r;vel T
ot th_e cuices Wl}lc 1;thormS; which must be ab?ve th]e 9ld ;‘z at the, base
the two ends, where @llelr P ¢ tho weir. The lower sluices shou 0 o iond]
ot interfovo. with the orest better to place them her,e g;;agetoplgaéed about 30

. 1und. A second set m1g

oW level sluices in the old mama];:zi.th: intermedjia.te dam, th? 19’\7791' asei:s:zi

feet above datum, but as, bY 1§en0t oxcceding 57 feet, and as this glv.ersl fovidinér
) 'alfwiays o Wgrkedtunderﬁz'rl;jathere would be no difficulty whatever 10 P °
- OL less than two atmosp Sy

i 1 feet in diameter.
suitable pear for regulsting openings of 3 to 33 ‘
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'~ 82, The section of the two crests of the main
advantage, so as to bring the rear edge of the ere
nearly vertical, wall—the width of the water-
. the floor should bean invert with a sufficient

- sibility of the displacement of any of its sto

dam might also be altered with

cushion can be somewhat widened, and

nes. . :
33. The estimated cost of the dam with water
and probably, after making such modificat

. . fications as will tend’ to secure its entire
efficiency, the estimate will not exceed nine ’ - o

lacs,

~ 34. The proposed expenditure on the o]
91,600, and provides for raising the earthworks
datum, and for completing and raising the revet
however, it will not be prudent to rely on this old

d main bund amounts to Rupees

ment to the 101 feet level. I think,
s old bund being water-tight, Probably
% About 1,000 fect, 115 50, and its. enormous thickness®

| ) makes it unlikely . that ahy of those
causes, such as rat-holes, faults from settlements,

leakage, can exist to a prejudicial extent,
would, therefore, place a thick wall of puddl
the interior slope of the bank is every wher
in five, the puddle would have to be arrang
be inserted without necessitating the remo
~goil.  The minimum depth of rammed soi] },
might be four feet. The width or thicknes
the 96 feet level, three feet. The head of the existine

Still all risk should be avoided, and I

ebehind the revetment, As, however,

fully secured , ¢ g sluices will have to be care-

85, 'The financial merits of this pr'o
tained, until present deficiencies of information gha]] have
subjoined estimate, however, will give

some id a1k been remedied, The
€a, an .
of the probable results of the restoration of the t:mk °Pe one not too sanguine,
The masonry dam ma be tak . . '
" Estimate for old mainybunda en aslikely to cost 9 Jags, .

Add for puddle, say. ... 2;’883
-~ Do. securing sluice headsg o 10,400 )
. . . ' ? :
Home and Indjan. gency and Permanent Estal,. 1 lacs
h_shments . el s . 411
: S zlacs, .
. - o — —
. d to th b . Total 15]acg,
Next, with regard to the probable supply, Licutenant Smith of the B b .
om
Cubic feet 7,464,308,800, :vhich however appears m'ent of Publig Workg estlay ?epart-
. 744,208,800 0 require correction fo dlscharge of the Ch mates the

ihe drainage basin is_from 1,500 to 1’600
above discharge represents a rain-fa]] drainage

. : of
To fill tho tank a drainage of, in round n:mb ab?l;t
do not myself think that thig will be p eceived erS,. 36
Choardy basin, thOugh well Wi I €Xxcept in vey

abl,
* citcumstanced to the upPeT party of g A € Years, for the
0on

w2y Perhaps be the equivalons op o0 C”P88 and Budy, oy oY Cilferently

millions ofl S

6:} incheg during the year.

¥ :
£

st to the face of a vertical, or
ly high versed sine to prevent the pos-

-cushions is Rupees 7,75,462,

» Where necessary, to 108 feet above

&ec., which commonly lead to '

e ﬂ.'a;t, and in some places as flat, as one
ed in steps, and in thig manner. it could

Ject cannot of courge be accurately ascer- -

. 0 i : '
cubic yardyg 276,454 gzdy In 1867 at

» 50 that the

+. The average supply
‘ ge supply -
3¢ Or say 800 millions of

Is required, and T - -

. SRIEJUUNPREE -

e et e 8 e e

" Upon which information can be obtained, in doubt.

\
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cubic yards. The iri-igation under the tank and river in the Bombay Presidency

in 1866-67 was not very extensive,®

* 180 Acres, : but it~ appears to be expected that this

area will be be exténdéd sufficiently to absorb 110 c'ubic feet per second, and thﬁ? 1;‘
stated to be enouch for 50x 110=>5,500 acres of rice throughout the year, whic

may be put, as regards total quantity of water required, as equivale?t to 13,0(20
‘acres for a ;ingle crop. Allowing 10,000 cubic yards as the :tor;z%'g 0.1'1 lc?ng a;xi-l 1,
\ ioration WO illions of cubic yards ; 150 millions will,

- the Bombay Irrigation would absorb 130 mi cubi .
- therefore, ge taken as the quantity for which the Company would obtain no returns.

Evaporation will, as regards this reservoir, be a not unimportant i’cs}n. a;lc‘;;‘)’ ‘:;fﬁ
of the tank, when containing the average supply (800 millions cubic y

‘probably be about 28 square miles. The average area from Whi(fh evap Oratio.lll;" il
‘take pla}t’:e during six months may be assumed to be 16 square miles, or 48 millions

of square yards, and at one-fourth of an inch per diem the quantity evaporated in
’.

~ the six months will be, in round numbers, 150 mi'llions of cubic yards.h. b
? 86. It appears then that the average quantify of stored water w ';c v{r)l g
available annually for transmission to the ‘Company’s canals, under the Toombudra,

will be about 500 millions of cubic yards, or enough for 50,000 acres. Tthe_ gr:;:
returns, the-ef~re, at 6 Rupees an acre, would be three lacs or 20 per cent. on
N ? - ) .

* supposed outlay, 15 lics, required for the carrying out of the project.

37. 1 have been obliged to calculate the value of the water stored in terms

- of the area capable of irrigation thereby, this being the readiest and most intelligi-
. ble way of expressing it ; butitis very probable that, should the Company construct

these reservoirs, a good deal of the water will not be so utilized, but will be used
)

~ for maintaining navigation throughout the year on-the Kurnool Main Canal, and

i . I have, however, little
on any other canals which may hereafter be constructed ave, er,

~ doubt that, except for the very short time in each year during which there will be
b

no cultivation going on any where, there will ultimately be but very little water

" which will not be employed in rendering cultivation secure, as well as for navi-

gation, Fully to develope the Kurnool works somewhere about 600,000 cut.)ic
yards ajm hour for six months need to be provided by storage, and the total quantity

would, therefore, be 2,592 millions of cubic yards, or say 2,600 mhﬂllOfIlS- I‘;Otlhmg
- but experience will afford entirely safe grounds -fOf vestlmatmgt e ;fa ue of large
_Teservoirs, but the circumstances of the Company’s K-ur.nool Canal appear to ;ne
o offer g ;)articularly favorable opportunity for ascertau.ung that va 1ue, see1tr}g t at
- it requires no elaborate argument to show that a perennial, or nearly 9:2 1m;ous,
L Water-supply, with the 2nd -crops, and more efficient navigation, " ertla :(.)m'
 attainable, would not only increase the revenue Iargel.y, but reduce i etre aIW.G
cost of maintenance in almost direct proportion to the increase of rﬁcelp s{.; ¢ :hl,’.
" indeed not improbable that it would be worth while to expend halgt ebcoi 681 e
" Kurnool Main Canal, which for present purposes may be supposed to be acs,

in the attainment of this object. The Masoor reservoir project is from its‘compar-

" atively moderate dimensions, and estimated cost, better ﬁlle(.i than any othe’r,l.‘
" which has thus far been brought under notice, for a first experiment; and I hope

it will be so brought forward by the Company as to leave no important point,
. £ v : -

' ; i » ¢ in the supply of
- 38, As regards the interest of the Bombay Govc?rnmen in the suj
Water from sthze%;:‘oafdy, there would seem to be no dlﬁculty in providing, by

4
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