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Proceedings of - the Madras Government, Reve'nue Depariment,’
) B y6th February 1867. ' -

No. 371, Read the following Proceedings of the Madras Government in the
) Public Works Department :— ’

Communicating report from Consulting Engineer,
Madras Irrigation and Canal Company, for con-

sideration of the question of the amount °fl(llere enter 21st February 1867, No. 518.)
water rate, per acre, which may be imposed o

upon thedand to be irrigated from the propos- J
ed canal for a first and second crop.

S —— ———

No. 372. Orpeg THEREON, 26th February 1867, No. 470. ’

Referred to the Board of Revenue for report on the
question of water rate, after communication with the Col-
lector and Officiating Director of Revenue Settlement,

(True Extract.) L

(Signed) J. GROSE,
Under Secretary to Government.

Miscellaneous.

To the Board of Revenue, with Proccedings Public Works Department, No. 518.

Exl.§, T, Avgustin;
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No. * . Read the following letter from the Consulting Engineer Irrigation

and Canal Company, to the Seerctary to Govermment, Public Works De-
partment, dated Madras, 80th January 1867, No, 111 :—

3

i
- s e

S

'

H

LS
A

1t

‘r‘

\

A

' * With Skotch Map. 1. Thave the honor to submit the

p Report* on the project for a canal from
Walavapore, on the Toombuddra, to Bellary, which was called for in Procecdings -

Madras Government of the 13th ultimo, No. 3,026 A,

R. Anicut.—The Toombuddra at Walavapore is divided into two branches by *

an island. Its bed throughout is composed of granitic rock, varying, howerver, a
good deal in character and in level, and a native anicut served for many years
to raise the water for the purpose of supplying a channel on either bank. This
anicut was built entirely of dry stone, and, as much water passed through, and as
i tlic crest though formed of very massive stone wag repeatedly damaged, the Go-
} vernment, about twenty years ago, constructed a masonry dam across the Walampore
4 branch, a few feet below the native work., Across the other, or Koregul branch, the
native is still the only anicut, and during the recent, as in many previous, freshes,
the crest was washed away for a considerable length, and to a depth of from half g
yard to 2fect. Itis proposed to construct across the Korcgul branch 2 mas
- J weir, similar in character to that which has proved suitable to the circumstane
‘ the river at the other branch. The details, however, necessaril
? b Walavapore branch, the masonry anicut stands on rock,
but little, and is, on the average, not more than about
the bed of the river in the Koregul branch is at the deep channel 19-8¢ feet below
the crest of the Walavapore dam, and 2180 Lolow that of the proposed Koregul

r masonry weir.  Where the river bed is not more than 10 feet below the erest of the
proposed weir, a simple wall, 5 fect wide at top, vertical on the down-stream side,
and with a batter of 1 in 4 up-stream, has heen provided, At the deep channel g
top width of 7 feet, and at the next decpest place (17} feet below crest) a width of
crest of 6 feet are allowed, and, as a protection to the rock below, an apron with itg
junction with the wall at 5 feet below crest, and with g slope of 1 in 8, has been pro-’
b vided at cach of the decper portions of the overfall. The anicut wall is intended to
J be built with burnt granite stone in chunam, the thicker portions having a concreto
J core, or hearting, with bond stones at intervals. - The coping isto be formed with
granite siones 1 foot*square and 4 feet long, laid along either edgo of the crest,

i and connected by cross stones the length of tho width of the crest, the Joints being
} dovetailed so as to prevent the possibility of the lower edge stones
without disturbing those on the apper edge. The space between th
filled in with concrete, and the surface plastered, and rubbed hard
thought that this arrangement of the coping will be as substantial

|
| .

j and at the same time much more economical than, the use of
|

onry
es of
y differ, for, at the
the level of which varies
11 feet below the crest ;

«?

ey . -
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CBiedt an

being moved,
¢ stones is to bo
and flush, Tt ig
and cffective as,

- ¢ whole stones laid
across the crest, and I think that the plan ig worthy of g trial,

3. Lengths of Walavapore and’ Koregul Anics
Walavapore anicut is 1 ,015 fect, that of the Koregul branch will be 1,545'fect, and
of this 1,205 feet are to be in a straight line, ° —

1




estimate for 1,4 Koregul anicut i Rupees § 1,000, -
sloping aprons,

of which Rupecs 33,560 are for  The principal ‘rates are, Rupees

" TRates, ©4-12-0 per cubic yard for rubble'masomjy, .
' B RPPées 3-12-0 for _»cbricrete, Rupees 25

Annas g ‘cubié’foot_. ",Hammer-droslwd

, 5: The mode of quarrying stone this part of the'cc;untrj for bﬁilding pur-
*Poses is by burning gpq in prepay sum
~stone as ig required for

 PrC : o will bo obtainable for less than these rates,
as there are quarrjeg In the immeg; P ‘

» Which ig not more favofably

. . .The Superintending Engincer,
t of rates from the Officer in charge of Military Build.

| 81-6-0 t01:8-0 ppe the rates for
» PET cubie yard. Similar] » the rate gt Bella;'y for rubble

: > ) Zainst Rupees 4?12-0 allqwed in the anicut
"Inam i3 obtaingpg en mj apore, in a direciion east by

T, Jfodeﬁcah'one of M;e Anieys
Present, to altey 1, Y way the Wal
abovc‘( Paragraph 2) that tho b ;

feet higher than thqy of the g r branch, - ';‘I o de.SI.gned
requived e ‘ : 8 additiopa]

with 1t crest two
00,00
10 the first instans \ ’ ’ Cuble yardsan hoy

height wil not he

instance, to cqpyy * o r, whic}} the canal ig iritended,
COnstgﬁctiqg 1t at thig leve] a’t once, g 131‘111}]’30 aglvantaga ‘whu‘:h would Tesult from
of the coping, © the future avoiday,

¢e of the removg]

1@ lower levell.‘ - The €Xpense, howevér, of this

yard, rubble filling of aprons 1 Rupee &
oo wE -

e rhood of the anicut ; and My, Gordon
tl{at at Hospett, wh; situated, butnt stone hag -

i e e L S
. S T

e -

e — e e

the upper part of the apron, and it may be doubted whether 8

that a wall be built about 36 feet distant from the centr.

ever, can be built just
as they would be, up to this level, were the extra 2 feet intended to be added at

igher crest. In the

o feet. As before
mentioned, for 10 feet high and less, the top widtl has been arranged at 5 feet
?

ithan up-stream batter to the wall of 1 in 4, or the wal] for 10. feot would be 5
Jthan ups nd 71 feet at base, giving an average of G} feet. If then for that
fee-t o ltlop :11 bezbuilt 7 feet thick throughout, the additional sectiona] area will
helghlt t’; :ruare feet, or an increase of less than onc-eighth, while the part of the
?V: ﬁngosfligble to inj:ll'y will he strengthefled in the proportion of 7 to' 5. The

f coping the wider crest would also be ncreased, but not very materially, for
cost of cop Cid form the greater part of the additional contents, and though the
fonfflfteo?()t;e coross stones would be increased 9 feet, or 1 foot, the area of the
de;:sed surfaces would remain as at present. ‘

Lastly, the sloping aprons are not, I think, as suitable aq water cushions, Thej,
?

cost is large ds provided for in the estimate, and I believe that this cost wo
largely exceeded before they could be made bermanently -efficient,
and carefully fitted stone would be necessary to stand the overfa]]

uld be
" Very massive

would suffice for such work as would be required, On the oth
of the rock, forming the river bed, is such as to mak¥. the

construction of the
secondary wall easy and efficient, and at the deepest chan

nel I should recommend

e line of the main wall,
For a length of 30 feet only this wall would b 1269 feet in height, and the

average height of the 182 feet in length requisite woulg be about 7} feet. This

feet in height. Ifthe lowor walls haye s fop width of 5 feet, and a batter of lin ¢
on the up-stream side, theijr cost, exclusive of coping, would be a_'bOUt 7,000 R.u.pees,
and were they coped in the sgme way a3 the Walavapore anicut, the a:ddltxonal
expenso would be 4,200 Rupees, or altogether Rupees 11 1200, and I believye they
would be more efficient than the aprons at Rupees 33,560, .

8, Other head works. Oftake cl.zamzels.?These
sluice to the main canal, and a scouring sluxce.. Th
such, that the only favorable ground for conneeting ¢

is the depression, a part of which is occupied by the

consist .of g channel, a head
© nature of .the river bank i
he main canal with the river
head of the Buswana channe],




'i“he offtake for the canal supply is to b2 closo to that of the channel just named, .

and 600 yards above the Walavapore anicut ; it has been laid out on a fla S curve,
and with a length ;?f 1,310y

ards to the centre ling of the head sluice, kecpm_g
K ' below the Buswana channel, The sl
- of the head sluice is to be 8% fect Lelow
ut, and the plan shows five vents of 12 feet, and 7 feet
high. Tt is proposed to divide the vents into three b:tys_ by shutter frames, and
these will offer some obstruction | and,” even  without taking i
the diminution of . Water-way which they will- oceasion, I ¢
*006 is as high a one ay i would be prudent to ‘adopt.
with the river, flugh with the anicyg crest, will he 1 fugt, and g
the sluice would 1o 272,347 cubic yards, which s conside
which isrequired. Gordon used Beardmores fyppy 1.
expression ‘gives g discharge of 3,00,604 cubic yards for g Iy
it appeared to him that he had mgde ample provision for the
an hour, which i c‘o‘ntmpl‘a’ced in the

ITead Sluice,

fhe crest of the Present anic

nto account
unk the co-efficient
The head of water
1e discharge through
rably less than- that

o 5,00,000 cuhic yards

augmented supply of
dently of the reasons

the fature but, indepen-

s theref, 0 increase the area of the head &
can be done wﬂhoqt any very Material alteration of the
Place, the top of thg ‘vents i3 6 incheg below the propose

water in the canal, e made the same ;

‘ sluice, and, if 1}
of the yents will, by these alteratio

d maximum level of the

in the next place the sole
feet of this differenco be

Tasing of the anjey & d, supposino water to be
available, enghle 4, “1he head slbi'o
the river was not below of the anjcyt, R ‘ u'(jw :
Sebice~The pogition and of the offtako channg] render
Scouring slume'necessary to prevent silting, angd 010 with two vents, cach 192 fect
wulo. and 4 foet h}gh, and with the g 3 feet Lelow thag of the head sluice, has been
proYuled for. 1f, however, the 8ill of tho heaq sluice be' lowereq 1} feet , it will p
advisable Perhaps to lower that of the and this“alt;rat'r, il .
only incroags ity discharging Power bo an & by rogo 28

whenever

circumstanceg

X © nature of the g4y

; : .2 1as been ayg: The latter, 1 is

and it ‘ 08 by b j Owever, ;

151‘: ‘;gcfl‘tam’ m,‘,,rc_)unfl varying in leyel 80 mﬁc’h, what lh:

) % or harde, soil will g found to 1o, The ¢
Proportion only of which is'likely to be

at for decayed rock 8} Anpgag :

for rock, a
th

: solid, is n ces 1-4.
a3, and for ’ Pees 14046

ubic yard
5 thf’ Surfaqe soil 21 Annas- 1¢ yard,

cad of 6. inches only, -

ns, be increased to° o -
90,000 Yards, while the

ate allowed

8. Extra lif has

oy

RO

pr—

gy e

e VU

beeﬁ separately allowed for, the item being Rupees 6,417-
and contingencies 6,260-4-0, are other items, so that
:l;ore isa ft;ir prospect of this channel being execut

5-0, and baling Rupees 1 ,500,
altogether I am of opinion that
ed within the estimate.
The rates for work at the sluices are similar to ?hose entered in the anicut
timate, and I have already explained the data on wh.lch they: have been bas_ed.
N e, Rupees 2,000, for sluice shutters and lifting gear 18, however, I think
fl‘he au.OW: ncn,d I would ;dd ,Rupees 3,000 on this account, asalso Rupees 6,000 for
msufﬁc§en o and refaining walls in rear of the scouring sluice; for, from
prO.tGCtWe‘ ?PTO?Sthe site, of éobrxle trial pits, and of the river bank in the neigh-_
. mspectm.n 0 rs do;btful if, when the excavations aye taken out, rock of a
bo;‘ﬂ‘l 0::31} g;ﬁpzzscription to stdnd the action of water, at so high a velocity, will
suflicie ,
with. Co o
" mgt Probable cost of Anicut and Itleacl1 Wlolrlsdl—iito};
. 1 gements which w,
alterations of tl:! ::: 1:7]111; a::gizsntlhe cost, and it may probably be safely assumed
e oerati f Mr. Gordon’s estimate will be sufficient : with then the modifi-
thi't e z;'utll(l): I;;u(i)ces a.bove recomrﬁended, the cost of the head works will be,
cations o

ough I have suggested some
ve increased €xpense, other

Anjcut ... . .. Rupees 81,000
Offtake channel . » 68,000
Head and scouring sluices .. » 51,000

‘ - Total Rupees 2,00,000 -
10, Muin Canal, 1s¢ Sectz'on;.-——'I:he 1st Sect'ion gf th(?
the head sluice, and is seven mxle.s in length, it bgmg i
head works, shall form one executive charge,

main canal commences at
ntended that it, with the

ter of the Country.—The country through Whigh this' sec.tion of thcf _can.al
Sharacter id to consist almost entirely of primitive rock, chiefly granitic, in
runs may bo Salf do ° The surface soil is either sandy or somewhat improved by
various S‘fages 0 efc?; the higher ground of the more soluble particles of decayed
the Wt}i"«hmg dolwn 'rer the lanzs in the valleys between the spurs have been greatly
rocks.” Necar the v conducted to the surface by the Buswana channel. The
improved by alluvu'llmbl for the new canal is very limited, and in order to obtain
width of ground available ' the least cxpensive line the Buswana -
\ | channel was made so extremely crooked

: : that it has been found impracticable to
keep clear of it, and the line for the canal crosses it no less than thirtcen times; while

i 1 imity, as to interfere with one
laces the two lines are in such close proximity, : ‘
> tW}f :thczphead sluice has been provided for the Buswana channel ip the left
ano;; ef.the new canal at the first intersection, which occurs at 800 yards in the
ftimnt n(l)ile and diversions or straight cuts have been estimated for elsewhere ; but I
rs )

think it would be in every way advan- .
tageous to bring all the lands at present

« - under the Buswana channel into con-
ﬁection with the new canal. In the first placo i would simplify the arrangements

onsiderably; the supply of the lands now we]] commanded would be improved,
:vh{le those o,n the upper side of the channel which are now badly supplied, and for :
which the water has to a great extent to be rajseq artificially, would be very much

P

Interference with Buswana chanael.

Transference of the Irrigation recommended.



increase as belonging to that channel
" inconvenient and expensive to pass {

- transferred, or for a somewhat

‘Proposed, the very hest which are

and T have found that, without

. miles are a3 follow :—

benefited, It is certain, moreover, that the construction ~of a permanent masonry

weir across the Koregul branch of the Toombuddra will place the whole supply on
* 2 80 much more favorable footing

bank of the Buswana channel ; that it would be ‘on the one hand unfair to take this

; and on the other hand it would be needlessly
he required water from the new canal under

the old channel. The present extent of cultivation under the Buswana channel

¢ %530 Acreson the averaze of 18

= is shown in the margin® and, if the
~ mum, Fusly 1274, 672 Acres years, maxi-  gransfor of the irrigation he approved,

: - the sum allowed for diversions, &e., can
be dovoted to the construction of irrigation sluide

source of supply superseded, Le irrigated’ from the

1. Arrangement

went of the st Section.—The éircﬁmstances of the 3rd, 4tl, and
5th Sections of the canal I,

ave obliged Mr. Gordon to cconomize the fall of the
canal as fur as possille, and, in cxamining the arrangenc

nts of the 1st Scction,
T have had to take this into account, Tt is, of course, im possible for me to say that
all the details which haye been aff,

oceupy almost as long as the prep

possible, for such a thorough investigation would
for the sake of comparison, one

aration of a new project. I have, however, tried,

or two alternative arrangements of the upper part,
modifying the fall over a considerable length, the

effect of which on lower miles

ch would, as Mr. Gordon has ascortained, more than
. counterbalance the advantages

in the upper sections, no bencfit of moment-could
be Obtail}cd- Ipropose, thercfore, in repérting on this and other sections to avoid
suggesting any alterations of general desizn or arrangement, and {to confine
suggestions for modifications to such details as appear to require to Le chan
order to securo the objeets for which the project has keen investigated,

12 D(’pfk of waler gng Sall of

throughout this secy;

COM. Y, :
o0 10 1-830° 1-50 feet per mile,
880 to 0. 025 T T
to 2'1480 09 Y "
to 51300 025 7
Iy )
ool to 61240 gy N 7
. s R St
wherg the cutting is deep, a3 in the first 1 miles, and .
’ ) 3 Dy
fall has been made gre&t, 0180Where fall has ‘been economized ag much a8 possible
After tho cross scctions of the sev ; ad beeﬁ prep romons.
of lower parts of tho cangl led to 40 modj )
i odificat £ of gradi 1
as ok on culculatlng xcation of some ¢ the Ol‘adlel'ltS, but 1t

@ corresponding alteration of Cross

ared, the Tequirementg

N

, and tend to increase the cultivation on the left - -

s and channels for its supply.
In either ease it will be advisalle to make a slight addition to the capacity of the
. main canal, cither as far as the proposed new Lead sluice if the cultivation be not
greater distance if the Buswana chauncl be slto-
. gether superseded. Of course,

- wana channel would, were this

’ - . ) :
the average arca at present rngated from the Dus-
new canal without charge,

cted by this consideration are, a3 at pregent -

gedin

Canal in st Scetion.—The depth of water -
on for a full supply will be 10 feet. The falls of the several -

part of the third mile, the -

e

e

PR
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- been made. Thus, in the part from 1} to 2 miles. the 1('1001{ cg;lgt;;‘;,
section had nof bee ction as 60 feet wide, requires to be widene h0 ’dth.
shown in fhe crors Se'co 5 it will be necessary to add 24 feet to t eOOWI o ;
From 41260 miles art of the channel. In the 7th mile a ler.ngth of 6 yabﬁt
51 feet, of the deeper pf 8 feet only, except for a width of 9 feet in the ce'ntre, :
had a depth ?f wate;_o harze of only about two-thirds of the full q.uan'tlty, ?ﬂ )
this sction BEES 2 1310 aJiﬁbe given over the whole bottom width, whl.ch is118 e(‘:t.
thcrefol‘e{l - f;?oifg;; f"ﬂrom the other parts has been found to be sufficient, exceptin
The discharge pr

* y=065+2] X LD

formula,* it is over the 300,000 yar(%s,
Dubuat’s 285,000. The latter is adopted by Neville, and it is, from its
but by Dubuat’s , VUV

s of
1 ity of the upper part of the canal is o
d, as the sufficient capacity
by Beardmore, and,

1 tion below 1} miles will, with
i ; d as the part of this sec .
very great.lmpog‘a:: e't,llalrded to, have a full scctional arca, ]-t h?s been tl;lough(;
the alti;atzons'?le; th; first 1} miles 3 feet 2 inches, which will increase the cos
advisable to w1 2 |
by 7sth. Ihsight of Banks above full Cunal level.—The height of the banks above full
3. eight o s av . '

watei level w?ll, in this section, be 6 feet as a minimum

-works.—The amounts of the estimates for
stimates for Earth-works. . ! :
L 14 1;4 nfou;zli eoﬁjiil;amil‘;, with the additions referred to in the preceding
earth-works 1n . .
paragraph, are as follow :—

. RS, A, P, RS, A. P.
: " 123919 9 0
1st Mile(—l—(iEstlmate ) 6:523 10 1
Add 75

9nd Mile—Estimate

e .. 120481 910
Add <5 on upper half o

3,170 s()) }) |
- 0
Add for widening lower half. 22,00 1,45,652 %1}3
~ e e 2,00,029
3rd Mile—Estimate .. -or e ew . 143305 1 6
M B s SR
5th do. do. ... 1'1260 i 5 s -
Add for widening from , 92,282
' C e 49,888 11 4
o e—ainats g g A0
' d for 500 in-length of cxtra 43
Adcutti?lrg N 15,198 1 50,106 5 9
- 8,20,737 6 3
- Contingencies... 82,262 ‘9 9
Total... . 9,03,000 0 O

—The rates allowed throughout are 1.4-0 per cubic ym‘t.ll fOl'Tll'f:::

‘ 15'~ Raifs' as for decomposed rock, and 21 Annas for surface soil. P
e xcavation, 3} Annas lead of 20 yards, and a depth and Lift of 1 yar“, an
rates aro thoso for ded, 2 Pics additional are entcred, under the name fix:_m
whereyor ose azed?? C(;Oal y,ard in depth of excavation or height of lift, ;n ﬁ°:
lif?” iior :ver%hz ailzowanccs on this account vary from Rupees 7,566 in the firs
extra lead. .

the first 11 miles, where, by Beardmore’s

T Y

.
P s aviren i ¥ W _
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The design for -No. 1 bridge “shows five arches of 30 feet span each,” a.md it
S ' ' he o - is intended toc build it with three arches only at first, and for which the estimate
. mile, to Rupees 437 in ¢ e seventh, '

id nd to add two arches at some future time, should the canal be required
provides, a

Thg Awn‘u"mbé‘r, ‘of‘ tei

al pits put down in this .
D Caa b - 8ection is thipt
" ® Desides 28 on trjy lines, - ‘

y-uine,* or an average of '
o Sper mily, cxamined g grent many
»'and some of them aling

R P

of them, but all axo morg o less

000 instead of 300,000 cubic yards per hour, The width of roadway
5 o calr ryd50?, bridges between parapets is 19 feet, and the gradient of the
N 1 : , for third class 3 . .
st entirely, filled up, and | . ‘ 0 12 to 1. | |

I cannot 82y, thercfore, what 15 the exget nature or degreg of ‘harduess of the o g approaches 1 in ks are simplo in design, and call for 1o special remark,
Tock at tho bottom of them, 'Jlitlging, hdwevér, from the many pits ‘1 haye. “ ; The other masonry works ¢
Anspected. in other wiles, I believe ‘that g very' considerallo proportion of
‘the cxcavation, put down as e

srock at the maximum raf

‘with the pick and crowhgr. -

 diameter at the
‘evident fhat what‘m‘ay be

" The rates vary but slightly from those
‘ ; v ' Rates. allowed for the anicut and head works.
o Lje.yreadxly en ot { 18. Eiira wor];é,_The subjoined works are Provided for in the estimate under
&, and it is - ‘

L " the name of extra works :—
‘ he bottom of such a pit, may L

et ! a wido cutting. I 41,4 whole of the rock excavation werg to - o
*Tenuire blastmg the rate ' ‘ ‘

b

’ Bs. A, _p,
4 Six diversions of the Buswana Cl}annel 12,525 15 ¢
0, would probably sufiice, in all cases except B - Catch-water drain o e 762 10 ¢
oo 2 o mope a3 but smal) andif; therefore, any considerallg N oy , Contingencies ... . 2L 7 o .
Portion can pe more easily renioved, the average rate will Prove more thap 'quy : ‘ m |
2mple, .It is, Perhaps, o b regretted thy at loast a fow trial pits of larger sizo were - . . ot 1 1y
1ot carried down ¢, bed level, op g least into go15q rock, 50 as to afford direct evidence, . ~To W?‘lch va(; vana channel... [ = & 3,200 0 o
of tho Material met with ; it iS,‘however,' quito. certuin . that nothing hardey (o |  which T " ‘o
‘gnciss will be found, and ag gy ¢ be burnt and arrieg some distance fop 1 Rupee, \
s blasting o 4 large seale ought not ¢ - o 2

. ' to be more eXpensive
O Ll estimate 34 5uch a3 comeg gy readily

. with occasionally thiy, |
Such materig) aboundg

H . The decomposed rogk |
with the pick in the form of fine gravel, '
: grayel ‘or smal] lumps of qua}tzose rock,
OVer & vory largg area of this parg of the country, and ig |
thei:sgrfaq‘es. . When acteq upon by water: -
5 or fine quartz sand, and in {hj, furm occurs
burposes on the sutfuce. The surface soils of .

”~

be transferred to the new canal.

A,,,g_'_-.--zfv:'n
BTN

19.  Total estimated cost of the 1st ¢ cetion, seven mils —
then of the 1st Section, main canal, stands thug—

Earth-works ... .

to eXcavate, °
s double-bantieg gen
entircly iy soil, the Dumerous gmg)) draiy

N

—— i - —
Ty T T T e

Rupees ‘9,03,000
L T Lo Masonry works
erally —y 1}9}"6 the water in thé canal ig

. e ’ 47,400
} e e 17,700
' Extra-works... » :
Fou: 1388 are’ intondod 4o be admitted througl, °
OPenings in the upper spoi} bank, - In the ﬁfth,‘sixth, aud soventh miles, where the 1
water surfacq comes ahove ground, repylq; double-banks " r

“only one culvert, neay the lower eng of

- There ig
an inlet, As, however, some dr

_ i Cang i combined gy,
: anage will in other paptg Accumulate beliy,g the -
right bank, unlegs Some passage for it be given, I have BUggestor : -
of small wasonry Openings with sclf‘acting shuttey

‘admission of such drainage ‘

Rupees 9,68,100
" —\—_.-

0. Number of Crossings.—Across the pres.ent
less than twelye bridges. Four have been provided

. .,..‘_..A\,f‘x-,,\v-—-w"r’r* ST s
SO W .
T

across the new canal, and I
€IS Opening fns. o . think these will be found sufficient, Stone bein:g very al.mndant t.hire‘t was z;.. gr;at
‘ . v OPening in o the cang] g, the i ment to construct the numerous smal] bridges, with covering stones for the
whenever it TisCs above the | 1 - i induce T

\ Thawin . e ievel of ogpy water, | ' 8 tho old channel, and there are four of these close to Bussapoor.  Al]
17. Hasonry works and theiy Cpgt —The masonry 4oite - o | Spans, across tho old channel, . . .
Cstimated oquy y | “4r Cost.—Tl e 1(01}}”} WOI'L? of the seetion angd their iy the four bridees aro Placed close to the four villages situated on the right bank of
‘ ate are s owa be oWi— ST Co ‘;‘ the Canal, and they are equally convenient whicheyer direction may be required to
No. 1 Bridge, 3rd class, ot lower end of 24,9 mile .. - 5;50 | ' b be taken after erossing, , oo ‘
' ” g go- - do, S in 8rd " 5:750 SR | ! j . ‘ - 2L Secong Scetion Afaiy Canal, 8 to
. :: 4 | Dg: gg' ‘ 1r1 5th ” < T,600 - L 5 _ | | General description, 8th to 15 miles, 17 miles.-—-A? Iess than 200 yards from the
‘ Culvert ang inlet 1. - - “lirtll ggﬁ TR g,ggg - i o ’commencement of the section, the line
0. 12. Wag::)e Wel;'? lgngtb ;70 Yards in Ist: ,‘?,7‘ SRt 3:500 5 o ; : crosses the Mookartee nullah, the first COﬂSldel‘able Cross dra,mage fnet with, a.nd for
| T} 3 DO. S " IU Ty 1:11 drd - 3 2,500 R . 1 which an aqueduct of five arches of 20 fQOt §pan each has been provided, the width at
S - o RRT 90‘ ~n in 5th - ' 5,000 e _ L] - canal bottom being 62 fect, and at water surface 75 feet, The bed of the
: Total of Masbnrv Es‘cimé,"ﬁe o s | i o . R
s TR it e 47,400 ’ ‘ C
3 e , |
T d
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¢ 10th mile a small drainage
being turned’ somo little way up the two
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IIaP59r,“whié}1 &t the crossing would be submerged,
itl, L think, “‘1'gn<ler‘ ‘the constryet
¥ 8 Waste weir of 100
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yerds crest has been provided,
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: in s it at the lower end of the 13th mile; a
the Czi.mlapore o f?)zdtlgsaf::; zz:sslfeen arranged from the point where thle
iversion, therofore, Hospett, and a roadway for it will be formed oye.r the south
Bellary roafl leavei ert ! O,n leaving the old tank the line contours high ground,
end ?f the inlot (:; zf 5.00 yards in the 14th mile, single bahked ; at.the lower el:z
and is, for a leng £ 100 yards has been provided for, and a similar work, 25
of this pars W}flr';) to be placed near the termination of the mjle, At the begin-
yards in lcnftth’ullile a small drainage is admitted, and the line then runs nearly
:lmelggei:h:ol a saddle, through which a cutting was partially e

u

xcavated many
years ago,

ided for t io t miles are a culvert of five
: works provided for these cigh .
tTI}GSOE;Lireialfiﬁrt{le 11th mile, and culverts each of one vent of 4 fect in the
vents o _ , ,
12th mile.

| V ero : ight trial pits in each of these milcs.
rial Pits—There are seven or eight p
h22i0‘tlf,:121aiie zfoi' a length of 400 yards, rock has been found, al.so for 590 ya.rdg
¥nttheel 1th mile ,for 400 yards in the 13th mile, and for 200 yards in the 15th mile, _
in ]

23.  Nature of Soil.—The surface soil is f:Ol‘ the most part browndregar ((lc:?ot];
) . lying decomposed granitic rock, which generally is so far decaye ‘

s ey gﬁ ravel. This gravelly and, to a greater or lesg extent, porous
come -Out-; . nc;tg laces. found above bed level, and it will, at least for some time
moferial is st n I;f water, occasion much absorption. In no case has any really
aft?r the adm1551;ken out of" the pits, and I think that, as in the 1st Section, thxt
?Ol(;?fﬁr;fll: E,ciﬁmove from the bottom of a trial pit will be readily excavated in
is

cutting. The rock at the end of the 15th mile may certainly bg easily
open o° )
removed.

- il bo t above full canal level, except
gkt of Banks.—The banks will he 6 fec . exee
h " rof(;zig ;a:{ied along the top. - Shingling has been provided for the interior
where a g
slopes where necessary.

D miles.—I have divided this section into
o Gl desiir;]c):.:)i?rrlgl: tliell)Zutting in the 16th mile, the character of the
o o Zr mat:rially. The line in these two miles takes a s?uth- |
CAoutnhl'y (;11;22522 Vre?’crossing in the 17th mile the Camlapore road, fczr Wth}-l i
SZZO?dilass bridéo will be given, as also, at lth.e It)leiginrzing of ];llsi(l}:i 1;:11(1:131, ;:,T;d
class bridge for the Humpce road. The cana _n these two miles s] g :
ing in a irectl @ 1s no surface soil similar to that found
fulling ;n p i:?ﬁlre:ifgrzget\iizzﬁn{s d::éiln;olsed granitic rock, mostly so far gone
abovo e cuut ;e’adily as gravel. The ground is bare and waste generally, but
:}?ci(; ?: :;;Z cultivation noa% the Camlapore road. The canal is to bo single banked,
i laces the banks will be high. At only one place, about th('} middle of the
. l'nany'(f I sce any soil likely to make a water-tight bank. The estimate provides
.1 7th mile, di ilo for a bank 6 fect above water, 6 fect wide at top and with slopes of
2 th; l(:lth.mlci slope being pitched to 3 fect aboye Wwater level, and, in the 17th
: 'to ,ft ° ml? d 8} fect above water, 18 foot wide at top, with 2 to 1 slopes,
mll?’ 01;' :{xintllled 2In both these miles when tlo head of water against the bankg
?i?llél:ceecd 4 :r 5 .foet, I should recommend the insertion of a watertight core. Ip



- the 17 mile T g 4 BIency of good carth gor e
‘ ¢, but in the 1g Wbl

. bo to ingert 4 MaZoNry alj as

~4

I;u”rpos‘eia may be obtained : 30, Depth of water and caparity o Canal—Th
th mile Probably the cheapest arrangement wi]]

throughout the section, except for g lengthhof 500 yards in the 15-16 mié:S, v;here
‘ : ' ’ ° a1 bic yards an our.
ke o mai s y A 8 .coro, and i need not e very thick, if care he . . _ 12 feet are allowed, and the canal isintended to carry 300,000 cubic y
O to raiso the bank ¢qually an Tegularly in frong and rear, consolidating jt 44 : ‘ .
‘ . ° Y Sy PO Sa ‘ ked the cross sections for capacit
allrxtztl;e x::laa dlxi:nlz “c?:’?me f‘l’ft by foot, anq keeping the Leight of the wal o] ; 31. Ihavechecke ¥
410 of the eyt “Work, © Fop . SN 300 <o
such a wall 2 foet thiek at top av‘érmiu ora longth of, altogethcr, about 800 yards

12 wil] ATing 12 feet in height, ung with front and reap
the 17t g probably n°gffd’ 214 the cost will L ahoys Rupees 14,400. Ty
U A0y, an addition p -

. sux’ﬁcicntly fo; tho £or 75 ition of Rupees 9,000 to the o
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stimate wi]] provide -

very accurate and sufficient, because all that will happen, if they are somewhat
R : . “the 3 ill be that a rather reater depth will e assumed by
-4 Core of seleeiad $0il where most needed, o small at the intended depth, wi 0 g p t
6. Walers read, -y, e 1 C : i the water, I do not propose making any addition to the estimates on accoun
the masimus. W{(ﬂh cl ";h ¢ Water-spread where singlo banked vi]] be very small, - i Y d . - .
land wil] b Subnierge;_ : o,vancy 8 P?i‘lag‘_from 200 to 260 yards, a\nd nolvaluablo" of widening. ,
T Masony, Doy el
roforney o Yy works, he:: masonry;works, other than the

ered in the estimates

’}' R 82, Amount of Lstimates for Earth-works.—The amounts ent
“bridges already - . -

for the earth-works of the several miles of this section are show
nd Secﬁpr:; are three. waste weirs of 100 '

8. Tyig Pz’ls N

n below, and I haye
- ~ added the sumg which appear necessary, *
S et . S x * Vide paragraph 25 above. to render the banks ip the 16th and 17th
- 8confined spgeq o 0(")'0 15,-‘_~The Wial pitg show rock, 00 hard to 15 exeavated fu B - E miles safe, '
the oher yens tion U\Vﬂly irds‘of the 16th, g1q 5, 750 yards of the 174, mile; alf | . P
" compact, gy L e 1 decomposed rock]corrospondinw with loose or. - : : Bs. S
: I;;)c el o s " T B . e \ . . 8th Mile, Estimate ... L, 39,889 1 10 4
, sectio{xmﬁfcaf Cung, 2 Section. Ty, way in which the fall of the cangl 4y {his - - . 9th do. do, .. . oo 40,963 10 4
~ "a”_”a“gefllsasfollows:;;2 oo T e g - B 10th do.  do. .. .. " 63,837 8 g
: ‘ . My, R ¢ ¢ 77,661 12 8
. F 0 A e . o ;o 11th do. do. ... SRR )
¥ rf)mﬁ7'0‘ to 7-83¢ - feet 0-18 per mile. " § 12th do. do. 47,403 4 g
N ;fggo fo 71280 2,020 e i 18th do. Qo .. . 7 61,571 11 10
T :0 So: - 0-16 1, 0 A ! 14th do.  do. - .. . 37,755 11 0
. 00 090 Tigan noo ol | sth do. ‘do. .. .. 54,161 5° 0
” ' . ! fO 9.900 L ) I 0‘27 it ,; ‘ ) ‘ W u ’ " ." ) _ . ' 16th dO, dO. e 55,867 9 4
o 9960 - ¢, 91360 n 065 IS D . dd ... 14,400 ¢ o
. 13 . . ] i A H
L 13}1)380 D100 gy E R : ! A 70,267 9 4
” o o 101000 » 016, » e a ‘ ' : i 05,221 10
10 0 11 .. % o ‘ 17th Mile, Estimate ... )
L 1(1)3)000 to 11.0‘ o 034 "o N ‘ N P ’ ‘ : Add .. 5,000 .0 o -
oo 199 2120 oy N - \ ~————— 1,00,221 10 4
» loag © 12380 1 onp wo L : 3 - . ‘ -
n ‘15_:883 :o 112'780 n 085 D ; ' : 593,732 12 8
N 13q. Ls0 T ne : - ingencies... .. . 59,3717 3 4
7130y 13520, 093 I : i ‘ Contingenoics... ’ _
o i‘;‘;?g fo 181120, 095 noo B I : : 6,53,110 o o
Cnor 131120 ¢ 140 - 023 - ‘ - Lo - - _
y 3,\ 140 . t‘ox 14*1360,: 020 :’ T ) "' 33 Rdtes.—-The rates included in these estimates are similar to those for the
»o 14'1369 fo 150 - 0 075 ‘,: C ‘e « \ Ist Sec;:ion and, judging from the material taken out of the trig] Pits, I am of opinion
? ;fg “t°415'3‘00 - 125 ‘,, SRR s o Cot ' that they ;.re l’lkely to prove sufficient, and that but little rock will be met
: 12;28 {0 ]1‘2'1100 » 028 I , ( RS | with, which should cost as much as Rupees 13 per cubie Yard to excavate
1gsin. 2 16549 195 B . ] . . - _
N 16:540 - 4 16:1449 ,,: 020 : S L ’ 1 .34 Masonry works and their cost.—1I h?ve already noticed the masonry wofk;
' e 1ol foaro ! e -, }i in giving a general description of this section of th canal. A list Ofﬂtlhem: Wltt
R SRR SPRTI _ © . . . e estimate
S e R | : their estimated cost, is subjoined, and I haye added Rupees 13,000 to i

4
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i‘or tho Bfobisartée nullah
to be increqsed by the adq
: ‘ A(iueduct over M

- 0. 1 Bridge, 8rq class, £
- No.2 4o, do.
" No. 3 g 2nd do
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37.  Total estimated cost of the 2nd Section.—The total cstimated cost of ,the
37. Tota 2 ‘

RS,
section is for i— , ‘ A . 6,53,110
Earth-works 2,26,710
Masonry vs]’fl‘ks 11,700
: tra works ——
Ex 1f1 iy

Length 10 miles, or per mile 89,152
X ’ L) e 1.° Il
‘ ces tn weirs.—The only additional works ‘whic
y d extra sluices in weirs. : onal worl ,
r 38.t lzoﬁgZilzitZ};n the 2nd Section are stop gates to isolate any part of the
appear to

RIS

. 3 ' ~ 1 o way.
, the banks of which may be in danger of breaching, or may have given y
canal, the banks

ir should have sufficient sluice opening.
. ly above, the nearest weir s 2t slui
To ’cale3 off thcguj)(ig cuttin:gs will generally be the most -economical sites f.o(;' st<-)p
e bl‘ldiei arlllould recommend the first to be placed at the. Amrawutty Lri g'}a‘ 1m
gstelsz)t?mﬂesthe weir, 500 yards above, being furnished with extra vents, e
the ] )

d be at the bridee at the beginning of the 16th mile, vents being added
- second may g |

o

to the 250 yards weir at the bottom of the 14th mile,

39.  General deseription.~—At the end

’ ) ’ ‘ ) - - . s
3rd Section Main Canal! - Miles 184026 of the preceding scction the canal wa

- - - I 1 .11 .

f niles cast of Iospett, in a direction due cast to Darojee; and a -
about four n

7 yards from the beginning of the 18th ‘mile, the - direction of the canal
few yards fr o

changes from so 0 hout the section through a very .

f th to east, and runs throug ' . ! ‘

dhfﬁcult country Iilnhwhich th(’zre is gencrally very little surface goil, much gravel,
i : ; ’

‘ i lid rock appearing above ground.
of boulders, with some so oc] ! bov
e Supe?ﬂ? naia: (:ﬂe decayed,granitic rock, varying from s.omethmo not(:l x:x}i)re
T sl 1 ation th:m ordinary gravel, to what is only a little less har zlz)n
difﬁgulkt fexfgvcomparatively few places will solid undecayed rock have to be
solid rock.

b 3 ) f=) < 3 elI'S, alld Other .

I i f soil
w 1 1 ty will be the almost entire absence o
masonry works. The chief dificul il be th

q . . . 1
i -tight bank, and while Inspecting the line an
ing formed into a water tig , : : .
caPab-le. of bﬁmfr i:; its. I have noted a great many p%aces for “:hmh th}e1 orid:::;}t |
exalr)nu;ngex:t i)rovidgd v;ould not be likely to prove suitable, owing to the ¢
embankm

: ; imi t less
t just referred to: and the experience gained in the somewhat. Stlflllli;‘l, :ﬂilt ol
fiiagilzzliu2nd Section 'cif the Kurnool Main Canal, leads tg tthe c:::ilgel?l rk%;- iy
, N L3
3 in the first Instance, and to p , ’
stter to face the difficulty in Instar ‘
:;fogih more expensive, may be expected to be fairly free from»leakage
o

0. I will now endeavour to «ive a description of these miles, and to mention
40, W : .o
each part in which a.modification of the ba

nks or-arrangements appears to be-

i ing through two short but rather deep cuttings, -
necessary. Inthe 18th mile, after passing throug

: alike lla, the drainage of which is intended to be receiv-
the line crosses the Jallkerry Hulla, A ied to 4 feet below water, or 6 foct

ed, by a bank, with a Wp}l in its centre cargl
above bed level. Twoweirsof140and 50 )jar

the sides of the hill on the .left I?a.nk, to d(;sch
Hulla, however, is the main rainfall feeth er
the one hand, it would not do to. cut off is

arge surplus water. This Jalikerry

Supply without compensation from the

slength, respectively, are provided on

of the Camlapoor tank, and while, on .



to cross low ground :

Rupees 9,000 ;

canal, it would be clearly bad policy to stop water which would be comparatively

uscless, and ¢n the other hand to give, instead, water of considerable value... On
. this account I should recommend thg abolition of the small and lower weir, and
o " the construction of a wall across the
- * Five vents of 4 feet width by 4 feet in length,

drainage, with a sufficicnt number of °

: vents* to pass the flood waters during
the few days in the year on which heavy rain falls. The extra cxpense of this
-arrangement will be but trifling, and it will be satisfactory as regards the tank
supply, and economical o the canal. The vents should be placed 3 or 4 feet
+ below bed level, and then Lyt Little silt will be brought into the canal,
nullah, for a length~ of 500

From this

yards, the canal will Le in from 3 to 6 feet cutting,

and, bad as is the soil, Perhaps a little care in the selection of the best that is
to be had for a core will suflice, '

For nearly 500 yards below a wall 2 feet thick
" at top, with a front batter of 1 in 6,

backed with 4 feet of punned earth,
" andbehind that the spoil from excavation
has been provided. The rest of this mile and the beginning

occupied by a waste weir, 215 yards i
out risk. The bed level ig then lowere
10 feet of water for a deep cutting, 700 yards in length, through a saddle into
the basin of the old ruined Hagalyl, N

' : atina tank., The maximum depth of cut-
ting will be 46 feet, and, from the
been cstimated that

: . ] 0 average, about 61 feet from:
t}e surface : .the pits, though Y. what is shown on the sect:
yiclded nothing which would cost mop ce
From the outfall of the cutting to tlq |
1o be raised and strengthened, The t
})asm beyond that whicl might be expressed in square y
I?tc?}dflil tobconstruct catch-water drajpng beyond the sad
stand the object to pe gaihed by mgk;

caving the south end nd, g5 e ety

of th; bund, the cana ig obliged
: an ording, i .

this part. i ighly pgoggtched pank, with ¢
will be
d above, forp

about 100 yard

Bank Sections, Baﬁk F

ound, on g

ards, and, unless it were
dle, it is difficult to under-
rge bund which still exists,
y for a length of 300 yards,

wo to slopes, is provided for
» aud in some places this bank would have to

necessary to substitute the bank, Scction F, which
ank Seetion AL The additional cost may be taken ag
s of dcgp cutling then occur, and beyond this to the
o o ;.end of the mile, 100 ¥ards, and for 93
20th mile, :;+ yardsin the 20t} mile, the embankments
’ arranged as Section A, and Secction O,

Test on sheet rock, Tt
ha;s been deseribe

_ \ ge will involve an extrq
. - - " expense of 40 Rupecsa lincal yarg,
21 . : ‘ ! r
e - Rupees 13,790, In the 21stmile foy gy
. first . ' U
» 17 yards wil) Cost 4 "% 477 yards the same change i3 re.

and the Iemaining 200
at

of the next are j
length, which might be shortened with-

d 2 feet, giving a depth of 12 instead of -

six trial pits which have been sunk, it has -
rock will pe f

T U UM, W S S
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| < : in length is proposed to be given; and

the lower end of Whm? :h:v iglewiizsrfge excep%ion of I:z lgngth of 180. }’ards,df(':(l;
thence to the end o‘d d, and 1’00 yards of cutting, the embankment Wﬂ{ lne(ib -
which a woir )3 pl:onff ’instead of O, or A; a small length Of.‘ eore wall hos se
be formed 08 00 O o for tho bod of a nullsh, this will diminich the expense.
included in the estlfil for the mile will, therefore, be about as follow :—
The whole eXt;;;()lsineal yards at 40 Rupees .. .. Rupees 11,080

200 do. at 30 -, o 12,2(:3

457 do. S at 30 b n !

At we——

Rupees ... 30,790
For the first 207 yards the estimate

dr "1e‘A o - provides bank F . Section, which had:
22nd mile. . -

- better be extended for 58 yards, costin.g
: 7 ' / ds I think, with a little care in

) d. For the next 172 yar ,
about 33 Rupees a yar y

i de serviceable, and below
. ordinary bank may be ma i ; ‘
sel.ectmg earth f(l)r a c:;;éda;‘:r a length of 118 yardg, requires extending quarldb
fhiste corg Wihe I:xotra cost of which will be about 20 Rupees a yard. For the
for 70 yards,

: ir of 80 yards, perhaps the cheapest
: is mile below the waste weir of 80 yards, ape
957 yards of this ml}bee gjozlosed is the insertion in the bax}k of a core wall,” with
=arrangement tPat Caz 8 feet above bed level, batter on both sides 1 in 8,and found2a- »
" itstop 2f fectdw1de ar;ts average height would be 10 feet, and the cost per yard 24
tion 3 feet deep. - o

i i ill be—
1 to the estimated cost of the mile wil
itions to be made then |
Rupees. The addi

58 lineal yards at 33 Rupees ... ... Rupees i,i(l)é
‘ ' 20 - ” )
70 dO. at 1)
957 © . do. at 2 , 22,068

Rupecs ... 26,282

ing this mi ine runs
On entering this mile the 1

1 ' north-cast alongthe bund of a ruined tank, -
23rd mile. .

and then turns north-west along the face

- - - 3
a.X' ine C t The Spul‘ uSt allﬂded to 1s COInpOS . y l)
m imum cuttlno Of 31 fce . l ed Of hl"hl Oorous

1, and decayed rock, but there is some tolerably good soil in the low ground -
gravel, an )

. sk ‘obtain enough to make a

below .the bgnk, at;d’f\llll';l ()c: chlzz;;ill?(];saiga;dg?ﬁzz:l :\E)orks at this part, Bf,‘lOW

wa.’oertxg'ht core, so Wll banks are very high, and the soil very b?d, and thez:e is no

the cutting, howeve;, :hle ‘seems to be no alternative but to provide for walling, on

bettcl" to b? h’?d, :(r)1 tha.tezzllsed bank F, at a cost of Rup ces 10 a yard, for 75(,) yards,

Zc:gfxifnssg;)l(l)g rRupecs to the estimated cost of the mile. - '
o . . . .

s 501 is generall
" o4th mile. porous soil, and the bed level is generally

above ground, Thiscan h?u'dly.be avo.id-
«i' the first 500 yards of the mile, but below this I'think the line might be carried
ed 1m the firs

h advantace. and without any important inerease of length, higher up the slope,
with advantage,

the eastward. It will be needful to add 40 Rupees a yard to the estimates_ fo‘f the
{o the eas . . . . - ’ ‘

5 .

~ This mile also runs over extremely

T S
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* this hill, and thec

. . : s Ot the 1, GoA»
Substitute either one of the « Sects Bank ¢ A

450 yardg to the es

p to the junction with'a rocky hill
aken' higher up ; below- the cuiting near
ommencement of the cutting at the lower end ‘of the mile, thereo
are 540 yards of heavy embankment

» With no suitable soil, which will co
45 a yard for walling, The additions t

500 yards Lelo W,

st Rupees

o this mile are, thercfore,
500 lnegl yards at 40 Rupees .- Rupecs 20,000 -
500 do. g 0 L » 10,000
540 do. 4445 oo s Gy 24,300
" Rupees ... 354300
' « At the beginning of this mile 2 cut-
25th mile, - ting, in which the depth of water isin..
‘ creased to 12 feet, commences, leading to
a short tunnel throyel, 4 saddle, the summi '
13 proposed to carr :

ng, includip

h Sllla.u, and

ess. The
g the tunnel, is 400 yards. Thei\x
1 some large, boulders of slight]

Y decayed
west.  There

» Without going ¢
Proportion’ of soliq rock wi
depth of watey 15.

thqt any large-
its Cross-soct]

| . , cction for
side, width g¢ water gy '

been arranged with a
waterway is a semi-hexagon of 18 feet

\ % The rock above is Supposed to form a flat
- 80 of 4 foet. The g1y through the tunnel is at the rate’

© canal hed ; n cuttinge
above thyi of tmmel, . 1n the open cutting

below is raised 3-59 foet
. : 0 agree with o ‘ .
this part wou] 4 roquire :0 be deo;};i depth of water above the tunnel, and I think .
draught thy,

ugh the ¢ Lk ed and continued with the full fa]] to make the 7
- 1 the tune] whyy it is1 led to be; howe ¢l e
n the ecapg] above the fow incheg ndad fo o verer, as the nater can riso

gravel, g varicty of oet near the ‘ ed of & hard conglomerate
The depth of wagy Will vary from 1’3aln d b:)}low this there iy decayed granitic r Ock-:
any probability of obtaining suny o2 10 213 feet, ang there does not appear to he'
distance, whilo g bank fm_;b; :011» Which might be used as a core, within g moderat, -
giving way. In lieu, therefore s lochl-os\oigef 22131;;1];):‘ g:eat ok :) g
! ’ 2 Cessary to

form, or gne’ on’the “ [ » . ‘hich .

T : By Plan, which
tiiz:eosi (t)r;.the‘ presept lln(:“ would add 45 Rupees a ;zard for -
! u{ Ifliuﬂk:by placing the canal higher up the slope,‘

E'Iltir (,'l );

. tion F»
$1ves a core wall,

rface of

e e .

e s = e

O e VUL Ll

pm - avrry
ey .
S

N WA

R m———— g
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‘s to
‘nearly half this great additional expense may be avoided, and I propose, therefore,
nearly ha

5 isaccount. Mr. Gordon’s object in keeping -
add only 450 X 25 = R:([))sz? 3011',2&012 ‘:;;?tl;) z:;(l} waterway, which would be necessary
tow down was to 'le?ve 2,00,000 cubic yards an hour, to be ca.rriedZ and unless. ﬂllle
were the extra S‘fﬁp f}';,ce’ Wi’ll stand ata steep slope, the higher alignment mltg t
Cutti{l g on t:;ee }fl;ture, a large amount of excavation. This would perhaps negative
involve, in

lteration of the line were it not that probably the extra supply may be carried
an alteration :

. ino ddition to the depth, and this particular
with but litt}e ext'r " Wf;‘dth(:oll)l}s’i:lﬁz)tllz ?;:i?it(iles for such arrangement. Thence t((;
part of tho ine Wlul? Ifrthe line will run over extremely rough anfl rocky gl‘cl"l:?l
the Sunkolkerry b time. nartzite makes itsappearance. There will be but .{1 be
where, for the first tlm‘ia qn the right bank of the canal, and the left bank will be
cutting, and tll;at (')Ir‘lhz (':)ed of the nullah iscomposed entirely of rock, chicfly
formed by walls.

i hes of 25 feet
i vide an aqueduct of three arc
i d the estimates provi
_quartzite, an d

The arches are semi-circular, the springing line 10 to 19 feet above bed, the
span. e

idth of canal between side walls 57 feet, and the depth of water 10 feet,
“bottom wi

Thedesign of this aqueduct is bold and massive. Below the aqueduct and the walling,
edesign o

lieu of embankment connected with it, a waste weir of 180 yards in length is to be
in lieu of em

i 210 yards of embankment on the
pulty and t henco v0 tb}? ercll(}ae()f til:v;z:f ?E;:ha:r:his bzilk Crosses, a .wall i.nside fhe
CAT Se"Ctmn. Fofd tde'a,nd tIl)xou(rh there is no suitable soil on the line with w:hw.h
bank bas been provtlhe ;‘emaininrroyards, Mr. Gordon says that he can obtain it
- f}(irm . cc:)rgefZ:e (fistance bel?)w, and as the quantity necessary is but small,
within-a m

s, ' di-
and I will not, therefore, recommend a mo
is will prove to be the case, anc
perhaps this w
fication.

The line for the canal continues to .
follow an easterly course until nearly the

end of this mile, where it changes to
j d, which is
> valley and the Camlapore and Darojee roa ,
nearly due north, crosses the valley

QCth mile.

an 2y y he end of mile, which length is included
i d for 192 yards beyond t d ,
- to be diverted,

. : ntinues in a straight line up to the hil.ls on the north side ‘of the
in the socrom 9 ss the valley intercepts the drainage to the westwards from
valley. This bank ac;‘Od and a small tank will be formed, averaging 200 ).'ards
e ?‘Iellapore Wat: rl.)s ;?‘ é’ mile in length; the little dry cultivation. which. will be
;Zgzgigea; ils :llizzst v:lueless. At the beginning of the mile. therlet wilrlllolﬁ ;?,?n);a:isl
for a core, as has been mentmlr:edii:})l 1;): :Illlz s::eaw sy Thon will eome & cutting of
I will leave th.e HLZ: (11)2 glea% 1W feet, across a spur ; below this 450 yards of difficult
140 ya(;d;’,:n Z;::s of wﬁich a zlx)ank with a core wall, a solid masonry wall, and an
ground, < :

. asonry wall with soil backing are provided; 455 yards of embankment of
m P
lﬂnlgegection A follow ; there are no trial pits here,

d there is no chance of any be.tter : . .
alnd pravely ::be no alternative but to provide for walling in contmuatmr: of the
tslirteio?p;a ;.:nmediately above. 'This will add 455 X 25 — Rupees 11,375 to the

e’cimate Below this & weir of 120 yards is allowed, then a length of 50 yards of
es . DBe ‘

but the surface soil is very sandy
soil being met with below, so that



the H Section, with a core wal

“alength of 45 yards of the H
- Yards of bank A to the hill,

only a few yards will there be
Precautions can be taken by

Yards, however', between the two

. form of bank; and as the heigh

" yard, additional, wil} prob
41,

less than 1

ably suffice,

Triul Pits~The numbger, f;
night bave heen made
more numerous than ip the 1o

line, and that the one laid
repeated investig

ations of !
the tunne] ip the

25th mile,
42, ru of Cunal —TY,

L at a,’nullah,
Section at . the
For thig last

fty-seven, of trial

the Surveys
16 possible alternatives,
cuts through saddles, &c

next 223 yards of bank Section A,
main drainage of the valley, and 119
part perhaps this bank will do, as for
any considerable depth of water, and there special

selecting enough good soil for a core. _For the 223
0 Seetions, it will be better to conti
b 1s less than at

nue the same

previous places noticed, Rupees 20 g

pits put down in this section is
In the upper miles they ‘are
irregular a country perhaps
too many. Itmay, indeed,

this larger number would not have sufficed for a close
» but every additional v '

has been‘ fixed upon only after

wherever difficulties, such ag
» had to be encountered.

berm 3 di g y 1,5
w te'l.Ch which will make the dlSChal‘ eb Bear«imore 2,9 ) 09
s eyr ; v dﬁ:ge ciiﬂ'e;ence will be readily adjusted by the canal.
cubic ards, an

lly will be 10
» 1 discharge—The depth of water gencra !

ler and discharge. o 1950,
43, Deplh of fcat"lneﬂr"s it will be increased to 12 feet, and.at the tunr}xle donbtlone
foct, fn the dee’p fmte;(ijed to be the same as in the upper sectlons,. though,

The diSph%:;ii;Z;Zs of acres will be irrigated from the 8rd Section.

some few

in the
i the amounts allowed in
; -works.—The following are : :
4. Tstinale fa:hf;?szs of the several miles, and they include wdal(l;rggevf;flz
estimate_(zls .for the;i);on with, or in licu of ordinary banks. I have added th .
1 n
provided in con

RS, A. P,

mentioned in paragraph 40 above . 91,095 13 11
18th Mile(,1 Estimate . 1,22,311 7 10
lggldd 4000.ﬁnea1 yards extra walling ~ 12,000 0 0

1,34,311 7 10
20th Mile, Estimate =~ ... .

e falls in the section have been arranged as"shown

below ;— S ‘ . J

170 to 17-210 Fect 1:00 per mile.

17210 4o 18.35. wo 022

1835  to 18470 w 160

18470 16 13 995 in -

. the Hugalubatina tank | 000 »

181,225 to 20-377 n 083

0817 0 901 959 w 055

01,259 1, 201,537 w026

201,537 to 201737 - » 150

201,787 to 99738 - - w025 T

22738 1o 9941 000 » 150

221,000 o 931714 b 025

BLT0 to 9495y L 160

2T 4o 94414 o, 280

AL g 94504 » 160

24:528 ¢, 25330 - w 025

R5:330 to 25493 s 50
L ) 25'493 to end of section » 025 ”
dinioxlx;anac?factl;z 32:;11: Section for discharge is Practically determined by the

Uttings, the pogiy;
ven

considerablo fallg given in the above 1ist
find that the discharge i o

on of which i ro

ughly denoted by the
I have checked

S suffies several of these, apq
: P Pullicient, gy e t for the er 5 iven fi

of 0°33 per mile, where, wit}, 4, Pl‘,ﬂs& Pt tor Y088 section given for the fall
cnough to pass 2,62,872

nt bottom Width, 75 foct, the capacity ig only
ore’s formula, ang o 25,564 b

2,2¢ Y Dubuat, 14
a5e tl_;e bottom width © feet by Cutting

by Beardy,

will be advisable, thérefure, to i

GV

away

. e gmpr e o
<

. 53,281 1 2
i 0 0
i ds walling 27,900

dd for 930-lincal yar o o
ADo - do.  do. . 13,720 05001 1 3

. 71,806 4 5

21st Mile, Estimate e 11,080 . °

Add fo;' 277 lineal yards walling 19,710 )¢
Do. 67  do.  do. ’ 1,02,686 4 5
' 82,609 15 10 -

22nd Lllle, Estima’c;’, é-s- Waning 12,914 0 0

lincal yar {
Adl()l for 2?) 1 1 . 1,423 g g
0.

Do 957 do. do %29 58,891 15 10

0 1,05,044 4 8

23rd Mile, Estimate 11 ) 1;390,000 o o
Add for 750 lineal yards walling , D 1seit 4 8

13,136 2 0

24 th Mile, Estillnatol a;.;is . umc 1:20:000 0 0

inea »iing

el e

DZ: 540 do. do. 24,3 167436 2 0
. 568110 7

- 25th Mile, Estimate ... 1,5131,250 .
Add for 450 lineal yards walling ) 206,031 10 7

0,331 4 0

20th Mile, Estimate ... .. 140331 4 0

Add 455 lineal yards Walhng..-" 4’460 o o
Do. 223 do.  do. ) 156,166 4 o

11,48,365 0.
Contingencies.., . 1,14,834 15

= O

Total for earth-works... 12,63,200 0 0

6

~ V'w..-‘“'
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their estimated cost are ag

- are only two py

- Without interfe

The total of Mr. Gordon’s es
tions recommended by me

RS, A,

=

ﬁmate without the addi- _
13 .., . 9,26,288 .0 3

Contingencies... 92,711 15 7 °

}
. | , | 10,19,000 0 0
‘ 45.  Rates.~—The rateg generally are the same ag those entered for the preced-
+ing sections, and I think they are’ sufficiently liberal. Tu soma places tamped

follow ;.

IS,
Aqueduct Sunkulkerry Nullah,., 44,500
“Bridge No, 14y the 21st mile 330 feet arches e 6,280
it Do ainmggag mile... . - _: 4,120
0 Waste weir No. 1, 140 yards ., - . 9,380
o Do. ” {27 50 TR .. 1,920
Do. == 3 915 pooe 14,405
.Do, ” 4,100 » . DO 6,700
Do g1 7 - w2400 ,
';‘ h_ ']];9. » 6,180 RN e 12,060
\d 0.“ ’ iy 7; 80 N . een e 5,360
Do.'w‘;,,"S, 120 B © 8,040
po ARG 15,52
Do. | 10, 120 o e 10,150
——
' " 1,40,840
47.. Rates ~The rateg are the samg
and there ig nothing

A

73 —As will be Seen fr‘omlthe‘"list of maSOﬁrY works
x idges for this section The first is for the Pa
and Camlaporg voud, and e 4
Besides these bri

required, and their cost is esti-
49, Crossings.—A {here
Panaikenhully
to graze on tie hills.
th mile, will afford a
ink, be fully sufficient
f ghbourhog, Indeed, so bare
er landg of the vall ey are irrigéted, a comparaiively

from the whole of the

. econd fo;
dges the Sunkulkerry aqueduct, in the 25
cattle, &, ‘

wastes, -

60. *Stop Gates~In thi, sectin
are many parts of e embankmenp, which
them, ‘Wil,l‘ at first require carefu] Watchin
touvitient to be able to shut off thy

0 also stop ga;tes will be of great value, for there

» even With great care in construeting
g and. management, and it will pe higlly.
> able t o oter from any payt which M2y be in da
H0g with the mile fome  distance gbove. 0

1ger
ae of these may

g e

P et

v

e e g v e
—
S kR S

- a e g e

P s

istri Takill"'
y i i f the nnual fall of the dlStI'lCt. ]
.iwent -four hOllI'S, which is not far short of th a

-~

‘ | ‘ i 1 > he
i g ddle in the 19th mile, above t
i d at the cutting through the sa ' ; :
gnv‘i’lﬁlﬁly lz:nrl):az;d a second at t)the third class bridge in the 23rd mile, In
agalabatina ;

i 1 in which the
there are weirs within a convenient distance above, In
" both cases ther e
~ additional sluices necessary can be provided.

] on.~—Under ordinary circumstances the
oL Dribal® li'ml ec::ii)no{vjﬁidsli:hi’llxe sum of the estin}:a’ces for the sever';t}
probable tofa! COStIZ abs tin this section the difficulties which prevent accurate
descriptions of wor S;’t :hat I think it will be advisable to add a per-centage to c0‘:er
estimatiag ere grea" the description and extent of which will not be ascertain-
the cost of extra Wf)rk, k e 2l along, and until the acbual requirements of each
able until ground is b}'o sn Thus, i: will be quite impossible to Judge beforehand
part have beon agcertmr:ie st.n'face will have to be removed to obtain a proper scat
how much of the grourllls &e. ; for, in preparing the estimates, it would not hzf\'e
for banks, ey -:-e bz)zllder,S, clear out the beds of nullahs, test the Qua_llt:v
been. practicablo to ;iel'ml) rock, &c. Inthe next place, in the deep cuttings, it is
and ext.ent of superl o the cu’ttin"S will stand, and though, ‘_Where the 1:ock 18 ]is!s
wacertaia at what slope ose thereo will be a saving on this account .avall'j‘bl% s’b‘l&l
hard than the.ra‘tes lsu:)fhe ,savinr? may not meet the cost of works. Again, in the
it is very Posmble. tm[ 8 whcr: those slopes are very steep, an addition to the
cuttings along hill s Op&i; g will sometimes involve a material increase in the
batter given to ‘the- cu ar;l it may be needful to putin retaining or reve.tment
quantity of excavatl(l)f:nd the rates for both earth-works and masonry a}‘e hborl;al,
walls. On the Othe: d that rubble masonry will yield an important saving. The
and it may be s rhaps more than ample, calculated ag they h}ave‘ b(fen to
allowanco of weirs ; ) p:er fsa maximum, and with this depth to pass a ra.uyfall
discharge ;1 fzf;ztzr i‘zzh per hour equivalent here to afall of 9 or 10 inches in the
drainage of q .

i iti 5 per the
i i i k an addition of 15 per cent. to
. . . to consideration, I thin . : the
s c]lrcu:l St:ta;zc\iilllrlprovidc a suflicient margin to meet all contingencies of the
earth-work estimate, cien!

“\-.m o~

to which I have referred, and it may be assumed that the cos:’SOf the section
fmml;:e]ikel to exceed the total g'}ven below :— 12.63.200
B E);rth-works, revised estimate... R 1’80:480 |
Add 15 per eent. . e . e v 140840 f
Masonry estimate ... ... 880
Extra works...

Total probable cost... 15,94,400

Length 9 miles or per mile...  1,77,155
D .
, ing this section; the
. . 27 to 35 miles.—~—QOn entering ; the )
92, Ath Section Main Cuna, - line of the canal runs along and up ﬂi" .‘5,
- drainage valley, tho bottom of which 1;‘ N
5 yards the water surface and grou
t 250 yards, and at 800 yar .
o by tho Led lclvella and the dee’p cutting may be considered to comfnenie hc‘l! ; ;
belowr tlh‘e e c:he ’depth of water is to be increased from 1.0 to }0 f;;‘; . 1 :{l
oy t'usl'pm?' t i‘the ground on the line selected is° about 1in 125. ’ ;e .:; iy
sx;rfaz;a. mcalntah?:na of tlfe mile will be. 38} feet, There is only one trial pi
of cutting A

General description.

-



this mile, and its depth is 51 feet, Lt within a short distance of it a well, 11 feet
deep, has enabled the character of thig subsoil to be ascertained to that depth, and
from these slender data it has been assuined that rock will be found from 6 to 7 feet
below the surface throughout the cutting. My own opinion is that this assumption
errs in providing for more gol

d rock than will be. fou‘nd, but at any rate the error
13 on the safe side. A bridge for th '

masonry work in the mile,

 Mile 28,
the water-shed, and in the first mstance
it was intended to construct a tunpel | ,968
ceither end ; but My, Gordon, with g view
that it will be preferablo

. cutting for' tunnelling all through the
. ridge, and the estimgte

o .
8 provide for this arg geme When this was determined
and that for the open cutting is to

3 yards longer thdn the tunnel line
. would have been,

from the commencement of the mile

beginning of the mile to the summit i ¢,
“1in 63, Atthe eng of themile the dept
trial pits in this mile, one on the summi
| feet deeps ahout R00 yards west of this 1
*has been examined, The pits arg noted

solid rock hag been taken from them,
ed probable that rock wil

The inclination of the ground from the

t depth 10 feet, and one west of this point 9
atter point a well, a little over 11 feet deep,
as stopped by rock, but nothing resembling

0 9 feet from. the surface everywhere,

20th Mile,

o . .. ting continucs, and “at the end the cut-
tmg will bo 171 feet deep. The surface is mt;re irre , ‘
t‘ 3 : 3] m ) . ' 1

ion 1; 11in 82, There are four trig] Pus 7% to0 10 feet deep; the soil taken out is

. i;ra:;e .and decayed rock, and except that th

‘ ,ard, its nature'has not been determineq, Solid rock has been assumed as existing

f epths Yarymg from 7 to 13 feet from the

surface.
[,

© 30th Mile, For 520 yards in this mile the water

- surface is alternately above and below

s - groundand, as the 15 fect depth is main-

Point, it may he Convenient ‘to consider it the end of the deep
are two trigl pits in thig

] rt, the firgt d 71 feet
dee_p_,d» The Supposed distapge af which ropa 1 b o o the socond 71
: 'fuffm the surfaco, ‘ o

1,

3 U
tame(} up to thig
cutting, Thepe

jj " The 1‘e§tjof this mila
not much in excess of th
“depth of water is decreased to 1¢ @ sluice, to disel
- Water for irrigation, will be Placeq f;r the 1ay "
other villages in the dircetion of Ky
' mply. Th
yards just above them are the on] By ese slui

At the point at which the

¢ Darojee road, close to Nellapoor, is the ouly

* In this mile the line of canal p'assos (

5 yards in length, with deep cuttings at |
chicfly of saving time, has considered

105} feet above bed level, is at 1,350 yards -

lerably regular, and is at the rate of about
h of cutting will be 814 feet. Thereare two .

! In making the estimate it has been consider-
k will be found 8 ¢,

Throughout this mile the deep cut- -
gular, and the average inclina-

¢ material at the bottom of the pits is

ck will be found is on the average 7 feet

of water and the cutting is moderate, ang |

.
e e e
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Near the beginning of this mile the
line takes a southerly direction for about
half a mile, the cutting being generally

. , passi 5. for 500 yards, and 'then
it then contours the slope, passing to the S.E .
%Odir:;% 1tt(;) tt;f: end of the mile. There are no difficulties, and the works will be
21';2 orélix;ary and inexpensive character.

31st Mile,

. This mile runs in an easterly direc-
tion, and, at about the middle, will pass

through a saddle by a deep -cutting 700
ds in length, the maximum depth being 352 feet. There are only two trial pits
yar o't

32nd Mile.

for the cutting, which show 7} and 8 feet respectively of tolerably easy soil, below
or viloy

hich nearly solid rock is supposed to exist, and has been allowed for accordingly.
whic

Th k in the remainder of the mile presents no difficulties. There are to be-
e wor

two masonry works, a waste weir of 65 yards, and a bridge for the Darojee road. -
wo m

The general direction of the mile is
33rd Mile,

L : i : d rocky toallow of the canal

i 1 hile the hill slopes are too steep an . .
thz.m e cox}vgmlel:,t;?heni. There are four or five short cuttings, the maximum depth
belng.cal‘fle afo tD but for most of the mile the bed is above ground level. Except
Of.thh 15 16 fect, at one part an embankment of the ¢ A’
Section® has been provided, and - as the

-soil is tolerably good, this section wil]
Le safe, if a little additional carebe taken in forming the central part of the bank
e safe,

ith the best soil available, and in carefully tamping it. To enable this to be done,
wi ‘

v 1 inner
i ide at top slopes, 2 to
' Nu;?o;'ge;immd, top 6 feet above \vate?.

" however, I think some addition must be madeto the estimate which allows only
owever, .

2% Annast on the average per cubia
% Mr. Gordon supposes baok, as contrasted

i i tra lift, for this part of
ith pi ts,  and adds }th for yard, including ex ) '
:ﬁ:ﬁk‘x%mi:s:l:;?e&e rate taken u;_ thcla the work. For a bank 21 feet high the
1BSaUy 9L 3 h
ordinary WY I’Yto ‘ﬂgr t:itofrzﬂ;:?n;% + -,—“: sectional area is 1,071 square feet, and I
i th"‘e ex;rf-s; Annas = 3 Annas and should recommend the central and more
' Te = Y11

carefully constructéd part to be 6 feet

ide at top, 2 feet above wa’cér level, and with a width of base of 18 feet. The sec-
‘wWido a »

' ' d f
tional arca of this core will be 204 square feet or say 3th of the 1:vhlolii ::c::dagf : 1(::
this I would allow an additional 2 Annas a cubic yard. Near the lo

: t, and
mile, for a distance of 250 yards, the depthof water will be unusually great, and,
- )

- o= d.
for a short distance, no less than 35 feet, the bed level being 25 feet above ground

Here a bank of the Section C% ig
+ Top .wthh 6 feet, height above wa.te:‘ f; f:ité allowed, and for this porti.m.x also it. will
outer slope 2 te 1, inner slope 3 t2 1, be advisable to take additional precau-
pitched. ' tions against leakage by making the
’ ; ghly tamped, soil. This core can
bank of selected, and thoroughly ped, :
central. part ?f tlsl(:i;ilar to those a,bove allowed, namely, . a top width of 6 feet. ai;1 2
have dlmensmn level, and a base equal to the top width plus, say, 3rds theél.elg ;1
foct abovle wate{r.t of émb:mkment is cubic yards 282,703, and o?e-ﬁfth of this b\;n
The tota q‘;igsl ge 540, and the extra sum required will be, in rquzd numbers,
11)16 ;e‘:?; 1)1)0 " A wasta weir, 105 yards long, s the only masonry work.
u ) .

7

S.E. by E,, the ground is at footof hills .
irregular, and generally on a level lower .

e

A e

e e A e B
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This mile runs S.E. and S.I, by

~ 3ith Mﬂé., S. and commences with a deep'cutting

leading into the upper part of the basin :
h of water is here incroased to 15 feet,

RO |
3

*
'
3

7 yards, and the maximum depth 46} feet.
£ ¥ is proposed to restore ang paten i1,

"7 form a part of the line of ¢
f ‘and it will obyiate the nec
. embankment ang walling
* bund will b on the gyer

will boneeded in the con

he canal,

essity for constructing 500 to 600 yards of very difficult
» On ground very much below bed leyel,
age 35 or 36 foct, higher th
struction of the stop w

On leaving the tan

ge, on the north f
The line for 609 yardsr

utting will have increased from 0 to 27 feet, at 500 yards it
d at 600 yards 86¢ feet.

constructed, for the 1,

- previous 17 miles, -

© first 100 yards the ¢
will be 561 feet, an

. length, is to be
bed level, :

~

The tunnel continues for a length

of 170 yards, and at its termination the

- open cutting will be 871
570 yards below. Beg level comes out
: ore work in the mile of éeetion, for the
g the tunncl into a valley among the hills,
ed tank, the bund of which it is proposed

remove.  The bund of thig tank isat the
» 168 area will bo ahout 120 acres,

- and the water wi]] reach ‘tho 5
- 730 yards further down,
water discharges from the

| 93. Fall of Cunal,—Th, .. ,
Wal—"The : ST :
of this’ seetion are as follow - “urface ‘mvclmatxons of the Wat?
M. Y, ‘ '

I in the several parts
D 260

to‘26-300;.. S ‘ ‘ | B
Y. 26300 40 96-800

I .o .. nofall.
T 26:800 4o 27340 . e ... Feet 0-25 per mile.
{ T340 to87g T e . L] » 1220
28'780 to 29-0 » 379 tH)
) a0, to2spg o e L DT n YR
j {2}{1)'!320(()) tO 31.300 N A TY e e gy (l)'gg .

" o) t031,110 s "o vea s e gy . ,
b\‘xﬁl-lloowm-wlg S U B
Sot0tos3.g o T n 650
iy to 33'380 e L. oy 0-25 ,

4» 33.380 to 33’780 N e L, P '...' ey 2’70 ,:
| ' AT » 0.00} ,
- - 33780 to 33:1380. : in tankj
4 331380 to 34179 " v e L oy 1500 ,
34170 ¢ 34720 T v L, oy, 835, A
, 34720 to 341450 ey 1050 o
[ !

i . A
a T bas rea Teu e 0.25
- " below this 0tk 000 7

” .

bund of the tank, ard to make its bed “
The cost of doing this will Lo Rupees 48,000,

At this point a tunnel, 550 yards’
west part of the saddle is 1541 fect above

feet in depth, :

The new tank |
an the old one, and special care “
all on the rock at the present breaches, -
k the line runs nearly due soath, and |
this pointand the Darojee tank basin ;e
ank of which the line has run for the !
uns up aravine, and at the end of . the

et e
-~

e

L T

e ey
Y- ERPTRERTY. SN L L

TS T TS - s

.
e e o

‘ ng the water-shed near Nella oory and the hills z'nlolﬂz{
‘?4. The ar?mi?ggif;ﬁiﬁ% ttile deep cutting in the];nh mile i.S intendg{l t?)
Darojee Tunk baj? n;- r mile, a bottom width of 103 feet, where in soil, with slopes of 2
pavoa fall of 0% fi I;i in ro,ck with vertical sides, the depth Leing 10 fect. 'Thes?
tol, ar}d of 11}1 edl sufficient.” By Dubuat the discharge would be only 259,653
dim.e s i t:d ):)f 300,000, and though Beardmore’s formula gives 811,666
cub}c yards ;ntshink it will l’)e hardly wise, as the cuttings bolow are amply capa-
cjlbm yards, these 500 yards at the upper end without sufficient scetion. I would
crous, to h:;veh CS: re tgat the depth be increased to 11 feet, which will add 1.1%
rocommen, tore 2' ; al area, or 5,722% cubic yards of cxcavation, and the capacxt.y
i oy yards of gefol(()n:u‘bic }iards an hour, which will be sufficiently ncar. T.lus
will thfm be. 29521 Rupees 7,153 to the estimate. The first part of the decp cutting
alteration w1lllix f 1-2'I’) fect ,per mile; the bottom width will be 38 1 feet, and the
s to havo a fa (:1 to s;and at a batter of 1in 8. The deepest part is to have a fall
o ot e o, and & bottom width of 22}, feot, the depth being 15 feet. Both
of 3-79 fe?t per % le capacity. At the top of the rock throughout there will
these scctions glyv e;. tln% andpthe cutting in the softer material will have slopes ?f
be a berm of 1 yar ]fo‘;ed for the rock cutting vary from Rupees 1-1-0 a cubic
2to1l. The rates ‘:1 to Rupees 1-8-0 for all the lower portion. Itisassumed that,
yard for the top yag ’ d if, thercfore, the sections of the cuttings lm.v.e to bfa modi-
if less roclk bo .founl ’ Z: 'inc,rea.sod, the lower rate which will then sufiice W1'11 com-
fiod, and the SId(? S :Ease in the quantity of cxcavation. In or(!er to verify t.hxs
pensato for thi e a supposed case can do, I have drawn a section of the.cuttmg
hypothesis, so far (‘1131 have assumed that the bottom, 24 fect, will stand at 1 in 8 and
at the summit, an bic yard; the next 20 feet at } to 1, with 1 Rupee for the rate;
cost 2 Rupeefs z; cuidl:’sz’de siopes of § to 1, and 8 Annas for rate; the next 24 fcet
th.e next 3(; cle Ws rate 5 Annas; the top 7} feet, slopes 2 to 1, rate 2} Annas, I
with 1 to ds ?Pc 1,) erms of 1 yard on either side at 44 feet, and 74 fcet.from the
have a,llow(:1 ba SOs of 2 yards at 98 feet, and T find the cost of 1 yard in length
bottom, an Ogn s, against about 471 allowed in the estimate. In ﬁ.xmg the
would bo 479 ullJIOf;- :;o:sidered that the most economical, and, indeed, with steep
rates Mr. Golrdon c::icable way of clearing out the spoil will be to make use of a
s}des, 'd{e g Prj it is evident that all the cuttings, at any rate to Watfzr level, can
Lo raﬂW&Y,. artlh' , way at a moderate expense for transport. With efficient arrange-
s, tavo bt Tl do st el uting may o e e
o or i, at tho samo tise T do no think saton oF tho subell; andthough. it
. . 1 o n o ’ R
be ado‘Pt.ed as 11;5t3r11ds, f‘gxti};:lzt f:;ttllllzrclbns:es?zagftting b admittef], the arrange-
the oplmoﬁ, as timat?} i;la cbe a{loWCd to stand for the present, it will certainly be
men.ts of be E)sre any expjernditure on the cutting is incurred, that it should be more
atvisable et ined that a through cutting is the most economical arrangement for
clea.?ly aseer athe west to the ezst side of this water-shed. Itis manifest that fhe
fj;:gf,if:;n;f open cutting over tunnelling de*:pends greatly upon the level aft Wh:ICh
lid or compact rock may be found. If this rock bo at a great depth from the
> (;? P ting is the cheaper method, but, if the rock be near the surface, a
surfacle, t Z cu:h?iio'her part of the ridge, would be the more economical : now at
:E:l;;’aﬁntail]; bundc;xear Nellapoor, and again at g point about 150 yards short of



~ large boulder may oc

whether basaltie roc

‘ variation of €ross scetion 3

 sinking of trial shafts wil
that shafts, 12 or 15 feet
"and that the surface of t
cexact nature. The ordin
“and where they can ha

“instances in the trig] pi
. rock has just been miss

;3 feet, its oxcavatio
- depth it has reached,

“the end of the 2§th mile, th

e lines for the cu
‘points the deptlis of cutt

ing will be 59 gn
liuvolve no useleg
in diameter, be sy
he rock be so far ¢
ary trial pits are

tting and tunnel coincide, and at these,
d 25 fect respectively. Iere then the’
s expenditure, and I should recommend:
nk, until really solid rock be met with,;
emoved as to afford information as to its“:

all very well where the depth is small, !
get down at legst very ncarly to bed level, but they ray be:
ulder, or thin stratum of rock, and there are plenty of
ts along the line to show that, in some cases, a stratum of
ed, and that had the position of the pit varied by only 2 or;
0 would haye been stopped  at. oﬁe-hzl_lf or one-third thej‘
. The trial shafig should, thercfore, be taken down watil:

with, for whils slightly. decayed, but still very hard, rock"
only a layer bety

at, which has retgj
h has been subjec
casion deception, 1,
Prevent smagl]

1ed its original color and tox
ted to decomposition,
ut Slxafts,
boulders‘ from
be met with in
remarkalle that at the sadd

ture, does'
Of conrse a very
such as I have indicated, would
misleading. I do not knoy'

this ridge, though it occurs’

le, which is to be cut through-
) hill is covered with boulders

be large enough to

le shows that, under the boulders, :
rely decayed rock, and coming"

‘

blthrougb the Darojee -

.described these generslly, and it may now be mentioned '
neluded in the estimate are an. open cutting on either side’
fall .14 feet per mile, depth of .

t, and a tunpg] 550 yards ’Iong section of Waterway a semi-lexagon,

* 14:07 feet. It will bo secn here that the,

nel will be 093 feet above the bed in the cuttings, while the
ON 18 not gz

dvantag d I have found that by the sacrifice’
“of only 0-11 fegt of fall in g, ageous, and I L ¥ ce

“which for the 1

ich ¢ il ke .
by the redyet; on thero will bg g conside

there arg ng ¢y
"subsoil which may be Hial

section can be carried

: Whole length of. 2,000 yards, the semj-
! right thy
by this meang

ugh, with a uniform full of 2-94 feet per
15 square -

1al excavation will
1450 yards of cutti ' .

ting amg ts to 21,759 cubie vq ds
Rupees 29,000, besides whj N "y o -t

hexagonal -
mile, and.
be saved, -
of the value of .
ove water level
Ihave mentioned this
eral description of thig
as to the description of

whi rablg saying 4},
o1 of the widgp therefrom 333 to 32 feet.
suggested modification to

{ Mr. Gordon, in the ge
part of the cang) line, o ;:::';arfgdazlo;)};ii%?
Cxpeeted ¢gy be ’

surface, and from the g formed only from

carps of i} the appearance of the
¢ adj 3 s,

the upper cutting hgxs 2 very form; dablia:ent hills, The ground at the begmnmg of

Comes out, but very )

. . Ppearance, for here, undoubted]
" ttlg of it hag to be cut down; as the ravino iy
S dPpearane 1 tal

, whatever there may be P 8, and thoreis cer ainly

Y solid rock
scended the
much boulder
no other solig:

een beds of decomposed rock, it is far'

. e o
A T TR Y AT S TP TA VY
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gz et
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L o ; the 34 and 35
. - ither side in proximity §0~F11e selected }me. 11111 e

rock a‘?”‘m;? ;:rtlh:lcuttincrs and tunnels are situated, the estimate allows,

miles, in whic = .-

I the 34th Mile.’

‘ ing, cubic ¥ ‘ 2,17,317

Rock excavation, open cutting, cubic yards ... ' "2 17,

- Do tunpelling, cubic yards ... .. 20,94

In the 35th Mile.
y i i ' 1,14,636

Rock excavation, open cutting cubic yaljds 9.368 J14, ’

oc¢ : . oy o |

‘Do.  tunnelling ,, enble yards . , 010

" Rock 'Work, cubic yérds' 3?62,313

Mizxed excavation, cubic yards 20,140 .
' an 1iths are tﬁken as rock, and the vsth of mixed excavation app
so that more than 1iths ar

. C ok might be
1v to the lower end of the cutting on the east side. There mig
- tains entirely to th

. . nel on the west side, as the line is curved just
somce dimculty in exte: dtl::)i gi'etltxlemt?::nel for 100 yards here would make the ?p:g
there, but as a p]:010‘“17:;&30 feet less depth of excavation, and as the average con i it
cutting terminate wl(; bo 3111 cubic yards for the cutting, and 50 for the tunn; éhe
per lineal yard woull tte: wZuld be the more economical. At the oth;r enl b
9 p;obable,thqt fhe ha erolonnration of the tunnel are favorable, and the rte a el |
circumstances for ¢ o P re 3;3 cubic yards for the cutting and 50 for thek untrlll af:
quantitics of excavatmrtlhtre,d from the remarks on the Nellapore saddle w:orl 8, ‘o
It will of course b((i) gatarres of tunnelling and open cutting depend entm;); uupr(x)el
the comparabits & :lan ng that, therefore, in this case the ultnnat.e lenr',;th ot mhich
the nature of the 8o ,tz}lx resulés of the excavation up to certau.l points g : from
-should depend- upon c(;se be advisable, and on the information obta;)r(l)e . I;l 1
cutting may in any I should recommend being sunk at 100 yards aO Ovoo o
trial shafts, which l.lere 1 lower ends of the tunnel. Abolft 30, .
below the present mtenglcd upper an . " terway in open cutting, and this
illbe saved by altering the section of the waterway in ate for the tunnel is
ge;:ov;ose to leave untouched, as the rate entered 11r11 t_l;es t‘::;}rir::e to raiee the Tate fo
, , i ‘
Rupees 5 onl}" 3. c.ubictyard,ear:ga?e;taizosusd‘;n:t ::) 'esgirpate it at. tI'he position of
Rupees 6, whic 11_13' no tm Ourlarl favorable for the transport of the spoil by tra.m?va}t') ;
this diffcut w?lrllifvtr tl}c;ere vyv’ill be tanks where, below bed le"?l, there ‘f’lll e
both aboze ilée fo: the deposit of material, and for the whole cutting the railways
1) . St
) ::znbtﬂﬁepf with favdrabl‘e inclines..' ‘

| ' ma ' i everal
Esti for earth-works.~—The estimates for earth-works (111(111 ;1;; :which
56. EsAtzmatgs don _miles are given below, and the a o
' 4th ecl . I propose to make to them amount to an
siderable per-centage.
R



+ of the village lands will
- Teaching fields within

N }?Egh}ning of the 31s

2Ttk Mile, Estimate Rupees
d for increasing depth

1,50,963. 0 0

RS. . A P
1,58,116 0 0 Para.54 above.‘;
7,20,822 6 8§ - :
3,79415 14 ¢

92,388 11 0

31,682 6 o
1,42,595 8 ¢
- 91,074 9 10

3,10,939 4 o
2,14,210 4 10

for 500 yards . 7,153 0 0
‘ —_———
28th Mile, Estimate
29th do.  do,
H . 30th do.  do, o o e e
: 3lst do.  do, e e e
32nddo. g,
33rddo, (o, . 83,974 9 10
Add for embankment cores 7,100 0 0
4th Mile, Estimate
35th do. oo e
Contingeneieg

21,01,245 1 4

210,754 14 8

57, Ertrg works.—The extrq works are few
short road diversions,

the estimated cost of which i
98,  Musony

‘ Y works and theiy ¢ost.—The magg
gathered from the general description of the section,

in number, and cong;
s Rupees 3,430. ?

23,12,000 0 ¢

st of a few

ary works, as will have heen
are not numerous they aro

A RS.
The Nellapore bridgo, 27th mile 4,100
" Ooparhully do, . 4,780
Ivert at do. e o0 8,980
Repairing bung and sluice of Ooparhully :
tank to regulate stream . 500
. Ooparhully glyices 4,150
mptying sluice in, Devalpoor bung 4,500
Waste weir No. 1, 100 yards 1,440
~ Do.  No,. 2, 65 do, 1,030
’ Do. No.3, 105 g, L 1,660
~ Total masonry ... . 31,140
59,

Total estimateq cost of 44}, Section, 9 mile
the works of the scetion is, therefore,

For earth works -

Do. masonry works
Do. extra works

Grand total.‘..

Or per mile. ..
WO bridges}

for road traffic,

ing than the nearest bri

« Mileg of
half a mjle of the villa

» to construct 5 platfo
t mile, ang this ne

be advisable, thercefore

ed not pe

1ave been provided, ang 4

At Ooparhully, howey
be cut of by the canal, and werg pq
dge, at 318 5 ven, the distance to be tr
8¢, would be nearly three mileg
i bridge at the bend in the canal

s.~-The total éstima’ced cost of

Rupees 23, 12;000

" 31,140 N
n 3480

e ———
n . 28,46,570

5 2,60,620 -

ey afford all the g¢.-

er, a considerable part’

other means of Cross-

aversed, in
.+ Ttwill
at the

an expensive structure, as the

- -
- Fre e pe g b

. T

ey A .

t a very
i hes can be formed, a

i i feet cutting, and the approac 2 vory
lcanlal IZdt'ltl'ereallzoZt% for extra Te’:ad, out of spoil. Mr. Gordon agreecs with m
ittle addition b 1o .

that this extra crossing is required.

Gtaes—A stop gate may be conveniently arranged in conn.ectloﬂ
aes.—A ‘ .

. ‘6111. gé(i)]t’ional bridge for Ooparhully aliove referr.ed to.. ' 1o Tie of
wih the s Section, Main Canal, Miles 36 fo 50.—With this scction the med
et ¢ ’
0. oo araéively open country. At the bund of, what has beeI} e LoF
canal entors con;p line is but 300 to 500 yards from the edge of the Wate.r T and
Chectah fank, e e he difference of level between the crest of the tank weir s R
the Darojee tank, but the full canal is 40 feet. Tho depth of water
for discharge will be 8 feet. The rocky

hills bere are very steep, and tl;ere 1; no
' 1 7 ‘ he hills, e canal has, therefore,
i W at ground and the h Th
dation between the
gentle gra

n is convenient, and for rather more

o be takel} alo'ng i mtidsleh;l‘i‘iir grrl(:lulrtlg gt:r?eml direction is south-west. In the ?Gth
than 2} m11fas, it skirts ﬁ f.Wat’er will vary from 15 to 27 feet, anfl though tnerc?
and 37th miles, the .dept bo ks, I am of opinion that it will be advisable to ;,OHSI'I;L
is tolerably good 3.011 for a;ditional care in the formation of the central part. ‘ .do
their being watertight liy io ose to give an additional rate, 11 é}nnas a cubic y al.l ,
enable fhis fo bo fon, th; afr)ailable may be selected, and that this may be thoro}ug 1-{
in order that the beSt.e“H licd if found necedful. Taking the average dcp{t;lt 0
ly rammed, water bemﬁ aPiI)x;w the core to be 2 feet above water, G feet wide a Zp,
water at 21 fee't, e t(t)wm oa.nd providing also for trenching 2 .feet for the foun'la-
and 17} feet tfwde ? tlloco(;e ,Will be 34 square yards. The cost in the several miles
tion, the section o
i bez’,—(;th mile, lincal yards 960X 34 = cubic yards 32,640, Rupecs 3,060

)

3Gth, 37th, and 38th miles.

5,610
1 do 1,760 x 34 = do 59;840; ) ). '
Tth mile ' The first 630 yards of this mile are
| ' to have the bank of the “Secction B
38th mile.

form, which provides a top “i:id;h (;‘f 1:’;
le of the fron
inches above water level, the who
top 3 feet 5 inc
feet, slopes of 2 to 1,

in pendicular ‘
art o W ve w level, and to the line of the perpen

two fect above water ,

part of the bank to

in the
} dge of the top being of selected earth.. T'he rati :iﬁ)ﬁ?i:g;nk
f::c)ir:lllz:t;e isr(i?;v:;vzl‘, 25 Annas a cubie yard, and, even ml;:fl lvr:'f)orljcwill be exccuted
. - s
xencasuremo,nts are intended, 52 j:ﬁn;; :lvzl':i;egiﬁliz :];zc (f; 1 15 feet, and to OI.ISUT.(])It!;e
for this rate. The average {)le a thoroughly watertight core to Le made? » ey -1e
estimate keing suflicient to ena ubic yard additional, for cubic yards 15,640, “hl(.l
prudent to allow, fxt .15 Anr;;xs :rzcommen ded for the preceding miles, and.the Cf)lst
will give a core similar t: 4(1;‘3 -4-0.  On either side of this core the best soil rcad: Y
of which will be RuPe(ElS m,]d > th;z inner face under the pitching, and on the ou Sr
availablo may l(ie p}?ﬁea I’ld stones. In this mile there will be a waste weir 100 yards
side, the mixed ear
in length.

This mile will be in moderate cut-

' h mil . . - ting throughout. Several small drainages,
30th mile,

-

and one large one, the Wuddikerra-wunka ,

T I T T Iy T
T P

M . L Cf e
-t
P T I P U T
N Ty
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o

" aud arranged to discharge a maxim

are crossad ; all these are feeders of the Darojee tank. The
wupkis only 47 feet below the bed of ¢
: l ,
- and expensive to construct

bed of the Wuddikerra-
anal, and as it would be somewhat difficult

anaqueduct, the'drainage is intended to be admitted, and -
' the single banked arrangement terminates immediately below the nullah, and, Lelow,
~ the canal will Le doulle banked up to the middle of the 45th mile. The Wuddikerra-
- wunka takes its risc ‘at the Papanaikenhully watershed, and drains the valley tq .
the castward, and the southern tlopes of tho hills betweon that and Gardiganoor, so

that the arca * drained by it is incdnsi-
derable. . To dischargo surplus tlicre -
) . ‘ - - willbe the weir of 100 yards in ihe preced-
(g nu}e, ard a large surplus work in the 41st mile, which will presently be deseril- -
ed. "I he area of the waterspread, from the point where the canal quits the sides of.
| th." hills up to the commencement of tho doubie banks, a distance of 1,500 yards, -
~willbe 143} acres, 5o the width of the tank will Te but small. Tt will pr:.»bably no,ti
very of ten ocenr that tho water received by these drainages will be in cxcess of what |
: the caiial ean carry, and the weir in the 38th mile diséﬁafge, :md' berhaps the s
x amoul’x.t Of: water cut off from the Darojee tank will not be important ; nevertheless l{
i m, aw'nd risk on ther one Land, °r ground of complaint on the other, I wounld sugmest
O the 8100 of the et the. adflition’of four sluice vents * o the
I O 6L the oug 41“3-#15' provided. " weir just veforred to, by which any-
' considerable quantity of water received’
at the same time the safety of the banks'’
] nk across the nullah is to be obtained by
rallel masonry wallg, 4
3} feet below bed ;

of nulluh, and reachme e s 70O €entro to contre, founded

all, and reaching to g feet above bed of . AR
rslope of the bank also s here to be made?’)ﬁ t'ovlb. : 0' ° bc o can.al ; the mtenloxt
mile two él‘ﬂve

provided.”

* About 30 syuare miles,

and

“ean be passed on to the Darojee tank, and

will Lo ensured, The security of the by
. tha insertion of pa

In the lower part of 1} L 4 -
‘ e . .
, rts, and a first clas e t
Bellary and Dharwur road are - e r ¢ le’md‘g(‘, for he
f6th il ' . In this mile the direction of the line :
Lo e Is nearly south-east, the canal will L in
‘. « ‘ - ‘moderate cutting throughout. The soil
18 regur, or Llael m sel el " =, .
1 ]"' » 77 _Haes cotton seil, generally tg }ed lovel, with some admisture of ling
Jrunkar, and at the lower end of the

. Ly L ¢ there is some decomposed o ranitio 1 x
rlh(\r? areA fOur truﬁ Plts in tllib‘ I]']ile" ] i ; I ! bl‘ ltlc IOCk.':

- In thess miles the line takey 5 Qréafr
| , | i sweep to the squ_thwards, and, a}; the”
.Narihulla, or Souendoor :"i\’cr’ the‘xlx _° middle of the formgr mile, erosses tho-
fivst half mile the heg of eaua.l’is bﬁtlﬁhﬁu Pply channel of the Durojee tank. . Yor the
o ground rises auve, water oyet, o1 PIOW ETACC, but on apronching the siven
v of the mile, - The crosgipe of the » 116 continues at above the same height to the eng
“the site of 4 rainid driegs The _r;leCr has been arranged ou an oblique line, just ¢
nilemte,"gralylitic rock, and qu'lrEntLeCfr]}i% shows decaj‘*gd rock, hard kunkur, conglo-
. 0115 fect below bed level, and in Seeper part i3 23 fect below full ¢

: igh fregh 1 ' : . nal level,
as 18 feet.  The works _proposed :t th sies the depth of waterin the 11Ver Isasmuch

i3 Point are 5 waste weir, 400 yards iy length
M dopth of 2 feet ; in continuation a sluice of fine.

41t and ;}Qnd.rmilcs. }
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: vonts of 3 feet by 4 feet, occupying a length of 33 feet, and then a masonry wall 2 feet:

feet wide at top, and 12 feet at base, with an inside backing*

abov? fall canla 1 :‘civ:ih4510pe 2tol, anl()‘l outside a massof rubble of the same height’i

Of. S}c:ll 17 ffit]tl}toof:} fect, and slope 1 to 1. The weir at the upper end will be 14 feet’
;fll;xc;rh(;f)and the overfall is to be broken into t“fo partsby an apron 6 fect xlndle;, qng ’
6 feet%elow the crest. Thisapron has the covering st?nes marked 6 inches thick, a:: ;
Y this would, I think, need to be increased to 1 foot,and if be-dded on a foot of concrete, :
; whole stones being used, the apron Would then be.substanf,utl enough. At the:pther;
"end the height of overfall will be 11 feet, and there the fall is mte:nded to be unbro-ken, .
and no apron is provided ; but, judging from tho rocks exposed in the bed of the river,
aprons of some sort will probably be needed all along‘, and Qerhaps & Masonry apron.
i halfa yard thick, bedded on half a yard of con(‘:rete,. w:1th a Wldth' of 8 fect,and ,beyond,f
this packed rubble 4 yards wide, would be the minimum required for safety. . Mr.i
oo , ) ‘ Gordon calculates the area of the-drainage
Do basin of this river to be 192 square-miles, -
and the maximum drainage is taken ata
‘quarter of an inch per hour, or sig inches a day, actually. running f)ﬁ'. T}ilig gi\.*es a
: discharge of 41 millions of cubic yards per hour, and using the highest co-efficient,
oo Co 0-667, the 400 yards weir would discharge
24,51,397 cubic yards, ~and the sluices*,
‘ 1,27,066, to which may be added, say,’
1,25,000, for the canal. - It is perhaps very improbable that such a drainage will ever,
take place, a3 it is equivalent to a rain-fall of cight or nine inchesin the twenty-four

"° hours, and simultaneously over the whole area. Ashowerver the discharging capacity:
of theworks, as designed, is only about 27,00,000, there is perhaps-too widea
difference,added to which it would be in all respects desirable to discharge low freshes’
at once into the tank, instead of receiving them partially into the canal. If then works
of the kind estimated forbe ultimately adopted, I should recommend, in addition to
the provision for aprons above referred to, the following modifications. The sluices%
. arenot ab present placed in the decper part of the bed, but at a part where their
! sills are 14 feet below water level. They can be placed so that the sills may be 0
fect below that level, and were the vents made 5 feet wide by 6 fect high, the -
head would bo 17 feet, and twelve vents would discharge 1 million of cubic yards per:
. hour, which added to the capacity of the weir and canal would make about 35,76,000 ‘
cubic yards altogether,’a perhaps sufficiently near approximation to the maximum
drainage, which is 4} millions.” It would be advisable to provide the sluices in this
case with a double set of shutters, the one in the gate form working on a horizontal’
hinge bar at the upper edge, and sccured at the lower edge by two vertical _bolts
* worked by levers, so that the whole sluice might be opened in a few minu’tes, and -
i the other set would be ordinary Lole shutters, to be put in to shut off the water,
s allow of the closing of the gate shutters. The ostimate for the weir-and sluices,
s of the present design is Rupees 36,800, and probably the cost of modifying the w
~ 80 2s to make them in all respects sufficient and sulstantial
. 23,200 Rupees, or altogether Rupces 60,000, R \
The chicf objection” to an aqueduct is the want of sufficient headway. TIt.

: has been already said that the canal bed is 15 fee

‘ while high freshes in the latt ir riso to 18 fect.

L
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* Co-efficient 628.
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and, -
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orks,
‘would not beless than™ -
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t above the deeper part of the river,
Even with small spans the thickness
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of the cost of such a work,

- TOst part jyst sufficien

arly corresponding elevation ,

1 Approximateq frém the estim of 20 feet each. Takmg 20, OOOTRup eesas

ate cost of the

ends of the Kaniga, Wunky Aquedear the cost belonging to wings, &e., the 00 2,0
‘ - ‘ - feet of an may_ be supposed ¢ ¢
52,500 Rupees, and 279 foot Pan %%, D5 supposed to cos

would therefore come to
20,000)/‘ r the ends, ang 10,000 f, , ’ ,

wate t0’f} lacs. Thig being the
that very effective arrap gements

masonry Works. The canal is i cutting
of excavation varying from 10 feet, for g foy yards at the
e.t in the middle, and gt the low end; the trial pits ‘show

18, with shingle and kunkur as silbstmta, in the

4308 and ik Mile, - ., "The former takes g south-east by

Pass to the south of the

”‘Torn_{xgul hill, Theﬁcutting‘ is for the

. ks; the soil 1S v
gravel with lime kunk L be
isa culvert, inlet

will be a costly work (Rupees 45,600) owi ,
being 200 foet.

being at 520 ygrds; where the line Passes throngh 5 spur or saddle

215 fee_t.abo_\re bed level, There are only
three trial pitge here, which have been
stopped at 7 and 111 feet respectively,

* T . - - ’ .
W0 are i the 5ame trangverse line,

ut of either of 'them,\ and

S
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" be taken south of the Tornagul hill, as estimated for

e - . R T oS

Jlatter would involve high' banks without suitable soil for

this is the cause of the selection Qf the line to the south.-
put down either to bed level or to undoubted solid rock in

determine more accurately what the natu

. - -"works are a brid
©45th Mile, . . Preceding mile will yun ¢

v

round, with a fadius of about 575 yards, un

Dharwar road and, 150 yards below the Kan

streams falling into "the Darojee tank; . Down "to this point the canal will be in’

re of the subst

» or to the north of it. The

their construction, and
Several .pits should be:
this mile, in order to
rata is. The masonry'

g¢ and a culvert, . The'

omewhat south”

- of east, while in this the canal will curve’

til, at the end of tlie mile, its directioni
will be north-west by north. " At the apex of the curve

iga Wunka

cutting a little in excess of the requiremen.s of the banks, and the soil-1s dark and’
= . .

light brown, with but little gravel above bed
Wunka by an aqueduct of seven arches of

bed of the nullah is flat, and it has been working southwa
year’s freshes spread for 100 yards, with a maximum deptl
of perhaps 21 fect. The road bridge over the samo stroq

feet span, so that the waterway 'prov‘ided un

Part of 45th mile below aqueduct, and 46th gnd 4Tth
. miles. - ST Coe

5.

¢ Here the soil has changed at once, from the regur

with only a small proportion of red carth,

gravel; a few have gone down to decomposed granitic rock
the 46th mile a white conglomerate, of which lime is th
exposed in one of the small nulizhs, but below the Tevel of canal hed,

part of the'{Gth mile, the line may, with ady

level. . The canal is to cross gin Kaniga
20 feet span each, the springing being-
8 feet above bed of nullah, and the rise of arches, which are f

ve centred, 4 feet. The

rds in recent years. This
1 0f 6 feet, and an average'
m has three arches of 40

der the aq‘ueduct‘appears to be sufficient, -
- Theline runs in these miles along
the foot of the hills, at the north-west

end of "whi’ch
terminates,

the Darojee tank bund

of tl'ze'plain to gravel mized’

Most of the trial pits show nothing but-

b

width to 6 foot “atd the formation of 2 core with soil b
by ‘

distance below, and perhaps this can be'done wigl

of gravel will maks these

and at the beginning of

¢ cementing material, is

In the upper

autaze; be'taken somewhal higher up
the slope of the hil), * The banks in theso miles will be high, and the ¢
ubly porcus.  In the lower part of the 4-'3th,mi!e, for alongth
eingle Lanking commences, the section given is of th
of 15 fect, AN feet above water level; T should recommon

sotl 3¢ remark-?
of 310 yords, where

e “D” fom, witha top width-

d a deerease in the top.
rought from some little’

wut estra cost. No mere thichness:

banks watertight s thers muet be a sufliciont thicknoegs |

of good soily well rammeq ;' weir of 200 yards is intended to bo
bottom of tho 45th mile. * Thiyis 4 very esp

the 46th mile there is to be one of 175 yards (Rupees 9,720),

of 200 yards (Rupecs 10,500), and as thp only drainage w.
‘them is that from these hills, or from enarea of, o4 most,

* No. 6 in estimate.
_ Nos. 4 and 5. -, ”
will be saved, which may be devoted to ma
contain, for securing freedom from leakage,

placed near tha :

easive work (Rupeeg 21,530), and in’

and inthe 47th mile ono

hich can possibly reach’
a couple of square miles,”
I' Shdlﬂd recom ‘
- only the' thipqe

mend th¢ retention of
and the abolition of the:

'8t and second, whereby Rupecs 31,050
king more provision, than the estimafes

“In the 46th an

d'47th miles the bank is



to be of the * B'* Section, containing a large mass of selected earth in the inner part,
with a top width of 15 feet, 3 feet 5 inches above water level.

The rates allowed in these miles are 3% Annas forselected earth including ram-
ming, and I hope they may suffice ; but my impression is that when the work comes .to
be done, further outlay will be needed, owing to the distance from which good soil will

have to be brought, and, if so, the saving on weirs may prove acceptable. At the

lower end of the 47th mile the steepness of the hill slope leaves but little room for
the canal, and to obviate hea

vy scarping it is intended to deepen the canal to 15
feet. At this part the emban

kment will be of the "’ F” Section, which has a masonry
revetment, with punned earth immediately inrear. ’

: At 300 yards from the commence-
48th Mile. . ~ mentof thismile the canal-line rounds the
, ™ spur of thehill, and thus in 12 miles and
300 yards, or more, correctly,

12 miles less 400 yards, a point 3 miles and 400 yards
in a direct line from the Cheetah tank will be reached. Ilere the F Section of embank-
' ‘ ment and the 15 feet depth of water are
t Provided for under,* distribution," continued forabout 400yards, atthe end of
' ‘ . which a set of irrigation sluicest will be
»and below these the canal is intended to carry 2,30,000 cubic yards of water

ting, increasing at the lower end to 8 feet in
; this mile is there any good soil for banks.
. sluices, for 1,200 yards, a regularly formed core of soil, which will have
eitherto be brought from g distan

i ce or sifted near at hand must be provided. The
Saving on waste weirs will obv

i iate the necessity of a separate charge on this
accountbeing shown in thig report,

. In the first half mile there appears
49th Mile, ~ tobeno soil suitable for banking. For
o . ~ 600 yards the banks are not high, the
ot g carried about half in gnq half out of soil. Thence for 600 yards the
<18 mostly 31.)0‘73 ground level, after which cutting recurs, and at theend of the
mile the_depth 18 equal to that of the Water, 10 feet ; some gueiss occurs at the bottom
of the mile af. 4 to 5 feet ab?ve bed level, it is not very hard, and the rate one Rupee
allowed for it seems sufficient. gy the part of this mile where the emb k g ¢
will be high an inper slope of 3 to 1 (section bank C) isallowed ; A be

G of it would be prefer-
. Part of it really watertiol, ) £t
cubic yard, instead of 3 y 18ht.  Even if the

water bein

In this mile‘theré is. genérally more
soil available for the embaﬂkm‘mts and,

except at the commencement where the
. g mile ig contip y

weir, 350 yards in length, is ntendeq ::dt: Femombsoll s kuokor and oLy shale. A
Rupees 3,000 extra will

somewhat broken and low, but beyond the

hY
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63. Full of Canal ——The surface fall of the water in the 5th Section is 460 feet,
D aie 0 ¥ . - . )
divided as follows i— :

550 to 35700 feet 000 per mile.
: 35700 to 37°0 s 010,
. 870 to 38-?)20 n 020
. to 390 - ,, 025 "
o ' gg%QO to 39-960 3] 0-30 3]
39-960 to 400 050
400 to 40-700 0'20‘ .
. 40700 to 410 » 0'6(3 »
41-0 to 42:0 Bl 0'2? »
420 to 430 0-35

bA 13
0 to 43220 , 050 .

: 13'220‘ to 43-920 1:36 '
43920 to 431320 ,, 025
431220 to 440 n 080
440 to 460 5y ~0°25 ”

460 to 470, 030
AT0  to 480 ., 040
480 0 490, 020 |
29 et "d o ?Mj . t they are merely
' 1 ; slicht, and in the "upper par g 1y
The.falls e gencralg Yt'ie:(-::yc’.eﬁ;l)}r,li’xh(t;f' water 1s great, It)lllje width consu'lerablc-:l, z;)rlxd
nominal, there’-h‘?\yevof "little moment ; but lower down a gtcatcr fall, if {lvall able,
the absence of tgl imsiderable difference in the cost. The check fcﬁ cu ;tl((E{S
WOPM pave e gn of six of the cross sections show that, for the small fa s,d t ﬁe « ‘.a;
which I have m?]ﬁi ient according to Beardmore’s form_ula, gnd somewhat1 e fc(x)?go
charge w}u bels b ) sed. In one case the general section given for the~ fa lo A 2
it ril e38?tllll ar'ld part of the 30th mile give§ ?.bout 1,00,000 cubic yar t:’. ax;
Ber i mlt "t?the lén"itudinal scction shows that itis not applicable exigeglg a oar; 1
il short_‘, t)u It willabe as well, however, thaf the arrangements of this p
211;0?1,3 Egli‘le-s(;xaminedg so that, if any error exist, it may be remedied.

st arth-works in the
; Carth-works.~The estimates for thp ear the
6. Lot of E«Sf&ﬁldt&?ff/rpdf -h additions as have been noticed as necessary:—
several milesare given below, with sucha 1di u; s ashavebeen noficed asnece -
] 1 46,249 3 O
‘Mile 36—Estimate... ... ... ,
Mile 3 Add for cores... ... 3,060 0.0

»
b2
b2

49,349 3 0
Do. 37—Estimate 62,%}% 1% % ) T
.- 3 Add‘for cores , 1362012 2 - -
. ’ ‘ ? 4 7 . . .
Do. 38—Estimate ... ... 30,400 1 -
,O Add forcores ... .. 1,466 4°0

31,876 2

-
K ot 5 - 259 5 5°

Do. 39—Estimate ... ... s .oonl ?;’jf)l 0 5
Do $1 4o T T LU orlos o 6.
Do az. 4w oo e .. 31500 6 3
e L o e . 5. 38515 3 0
Do 14 Cede 79,903 10 0
S R 23532 9 7
Cobe W6 de LT 93,482 14 6
Do a7 dor L 35,723 7 10
Do . o 35,252 7 3 .

Ydo. e oo B4maT 31
Do. 49 Add forcores ... - 1,320 0 0

86,067 2 1
10 '



" RS. A. P RS. A, P,

Mile 50—Estimate. . FETTIE 21,?6'&1) g %
Add for cores ... e 3, M 24374 5 9
582,064 5 2 -
Contingencies... 57,935 10 10

6,40,000 ¢ 0

65, Rates.—The rates in thege estimates vary for exc_aVation from. 1 1:)“?95
for rock, to 2} Annas for easy soil for banks, extra lead or lift and ramming being
extra charges. Stone pitching ranges from : L
shingling 5 to 8 Anpag, These rateg appear likely to be sufficient, and they are
very much higher than thoge of the Public Works Department.
. 66. Ertra works.—The extra works co
iversion, the estimated cost of which is Ru
67, Hasonry works,—
to the weir works ;
mile, has been made

nsist of three road, and one drainage,
pees 3,050,

The estimates f,
0 the 415t mile, the g

o ——

Aqueduct 5-20 feet

r the masonry works are as follows, and
dition recommended, in describing that

RS

°Pans across Kainga Wunka ... e 72,500
Bridge No. 1 in the 38th mile, 3.30 feet spans, 3rd
Class e 6,420
Bridge No. 2, Dharwar road, in the 39th mile, 1st
~ Class “ 20,500
Bridge No. 3, 1-60 feet arch in the 44th mile e 5,480
Culvert ang inlet ot 9,000
Do. 4o, Tornagul . - - 45,600
Do. . +81,000
Do. T e 23,600
Do. . 21,100
Emptying sluices, Cheetal tank 4,500
Waste Weir 100 yards . 5,200
Do. No. 2 and sluices . 36,800
Add for sluices ang aprons .., .

... 23,200

—— 60,000
Waste Weir No. 3, es :

timate includeq ip culvert and
inlet, Tornagul—

Waste Weir No, 4, 200 yards. ..

e -~ 21,330
DO' ’ » 5) 175 ) een . T e eesn P 9,720

0. » 6,200 1 e “eaa . 10,500
DO » 7" 350 7] see ses . s ‘oo 17,500

, Total Mé.sonrf .. 3,63,950
68.  Number of Crossin

98.~Three bridges have been Provided for this section,
and the course of the cang) i5 such, that much fo
be requisite for a

Wer are needed than would generally
. *ngth of 15 miles, - be bridges are to be placed—No. 1, in the
28th mile for 4 village track and the use of cattle ; No. 2, for the Dharwar road in

11 Annas to 1 Rupee a cubic yard; °

e i+ e
ke
IR S

el fam st et e ae

-t ~

. . ’ and

: . No. 3, in the 44th mile for a diversion of the Dha;;’;:: r:aide’f ally
. the 30th n:§1le,.and ;-.acfis from Tornagul to the sou'thwards. dditional thict

for sundry village and the Atlas sheet howevrcr, I think that an al 1f r the cross
, examining ﬂ}e Sul'(;' eg’ 200 yards above the lower end of the 40th mi ;’ ?outh and
- elass bridge is nee ea,‘[,ld Roreekumpa to Bussawapoor, Wudoor and tticbr bridze of -
" traffic from Dazojte;e fields on either side of the canal, a[nd 'tlha:. anoorﬁmunic:tion

) c

¢ to give access to0 . built at the lower end of the 49th mi ¢, for comm about
i the same class Shslu%::lacry and Timapoor. These two bridges will add
X t cen Tornag ’ o ety T . .
‘ 11); :)vOO Rupees to the masonry estimate
the,

-

s

»

k3

nd three stop gates for this section; the
- 69. Sto‘? Gat‘es.-—-I igﬁlﬁliiiz:} ::Lm:econd at the deep' cz.lttir.xg ne;tr_'l:rir;a;g;; :
" first at the bridze in the} v third just below the proposed irrigation s ulqed. 2 the f
in the 44tk mile, and t(lie arrangements of the disclgarging works. a short ;s af )
 45th mie. Tﬁe pro}z:;iets z:vill :dmit of all the canal .water being got rid of, o
" above these three p ' the | |
2 poctsey: nal in this section will be sinr.gle ‘b‘a.nked .
; 70. - Single and double banksi;;l;h;;:w i s Soctio th? o ml}ea f}ou:: |
| from the commcncel'nent t(l) . middle of the 45th mile, and single banke 1_:1 .d ‘
banked from tht Po'mt to’]ti' 11‘3 only considerable water-spread is that already r;g 1:&30 .
 to thoend of thesection };iewhere the spread is limited by the ete(‘ap i <i>: of
| o mesauring 1143‘ a;f';?z-h tl;c; canal will be carried, and the greatest spreac )
¢ the hill faces, a ong

. it 1 ter of a mile,
f the section is in the 49th mile, where it is under quar
{ lower part of the s : »

. - £ ES.
1. Prolable tolal cost of the 5th Seczlet)):.-—-'?he estur.mte or 640,000
. Tl Pro s -aph 64 above, is
¢ ts, given in paragraph ’ ;
o eart.h-worksidb;‘:]? in (I))rde: to obtain the probable tot%Y Cst:
’ To ;h:ls.l :;f;ripﬁoli of work, the estimate amounts of Weirs,
of this de :

. 31,050
‘ red o
‘ Jos. 4 and 5, not require i
&‘ . | ~ Total of Earth-works ... 6,7’1,900
: 7 1 .. 3,863,950
The estimate for masonry is ... ,121000
ing for two bridges e
e ‘ 3,75,950
.» ' ar .. 31,050
{ ‘And deducting Weirs Nos. 4 and 5 e , o
: : : Total Masonry ... 9 3,0r0
‘{ Extra Works o 03,08
'  Grand Total  ..." 10,19,000
L i . 67,880
Length of Section 15 miles ; per mile,
- boe]

' ion.—~The canal is extended to carry 27,0,(}001
72 Capecy Offoa:xzxazt;’; 5:Z:r;xsre;i;o:ém;fllteto the beginning of the 48th n:;leé
. cubic yards an h‘_)ur rzs below that point. There will be a conside?able sprea ot ‘
and 230,000 cubic ya:he canal and Darojee tank, but the area avmlal‘)le éoe]i ;1128-.
‘ Cultin\:lilo ; bfgt“:eei?,e capacity of the canal until the bund of Darojee tan ,
; materially affect

id 3 - - - " t )
d, and just below that point a large irrigation sluice, to discharge abou
~ been passed, an jus g 1
40,000 cubic yards an hour, will be place



3. 6l Section Miin Canal, miles 51 fo 66%.~—The capacity of the cana] in

General description, this section is intended to be 230,000
cubie yards an hour from the beginning
to the middle of the 55tk mile, 120,000

yards ; and

Here the line rung E.N.E. crossing
undulations, which involye 10feet cutting

In the %P Cuttings from 4 ¢ below which kunkur and decomposed rock ocour
Tom 4 £0 19 feet . ) )
the estimate There arg nite to €t of rock cutting have been allowed for in

‘depth of water Will be 10 foet

to be given.- The Masonry

. W 1o
weir, 200 yards, both o 52ndo$(5:re a bridge for the Humphy road, and a waste

53rd Mile, : The direction changes to N. by E_

ot 'u"ntil, 2t the end of (1 . The depth of cutting varies from 3 to 91
pits, The Surface sof] 5 mile, it increases to 125 feet. There are eleven trigl

118 regap throughoy

most of which ; : S ToCK,
bed level, byt i;s i:;“' Five only out of the eleven pits have been carried down to
It &ppear,cad to me tcase 'as any th.ing approaching to solid rock been taken out.
: ’ Carried fu'rther to the westward would have been

© BLhMile o Direction E. by N, cutting heavy for
’ the first half mile, when it becomes 7

1'be the average depth of cutting to the end of the mile-
f which are down to hed level. The two
vel met with hard material, which has been
L The depth of watep throughout will be 10 foet,
3 leet I depth, and decompogeq rock below. - Depth of
Tt3s proposed to plggg o irrigation sluice 410 yards

R ‘ General direction about S.E. In
being hardly aYWhere Jogg than this mile g]s, the cutting is heavy, it

: 5
wre four trig) Pits; the surface so;i 2nd at one place 88 much as 11 feet. There
below there i decompogeq Trau (reg

water for dischal’ge 10 feet e ro?k, With some lime occasionally. Depth of
the commencement of the mile, {eré ‘,mu be a third class bridge at 500 yards from
56th Mie, Direction E. by S. with bend to
@ the ayer, N st lower end. The cutting |in

e erage, bé Moderate, and, except at the beginning, nowhere

“this mile vy

ar) varies from 11 to 3 fect in depth, and -

RATE

A

very much in cxcess.’ The"depth‘ucf ‘water at 800 yards is' to be diminished froxgl
10 to 8 foct.”, There are five trial pits, all of which are down to, and some below, ¢

3

bed Ievel, and the soil is, with the exception of one place where thé_re is a little soft

decomposed rock, all rezar. A weir of 200 yards is to be built in this mile,

Depth of water 8 feet.

 57th Mile,

middle of the mile.

58th Mile.

and at the end it will be 6 fect. - There are five trial pits’; the surface soil is regar,
below which decomposed rock, gravel, and kunkur, oceur ; the pits have been

carricd down to bed level at the decp cutting. An occupation bridge has been
provided in’ this mile, and it is intended to.build an irrigation sluico for a ridge
channel 600 yards from the lower end.

59th Mile.  to the tastward, and north-cast, the latter

beine t};o direction at the end. ’l‘hé cutting genpral]y will bs moderate, .There

are f?vé trial pits, all of which have been carried considerably below bed level, :

Soil regur at the surface, and decomposed rock, mostly goft, but in two places
g , . ;

somewhat harder, as the sixbsoil.‘~ A waste weir 200 yords, and an oceupation
bridge, will be the masonry works in this mile. ,

60th Milo. the direction to cast south-east, and this
continues to the close of the mile. The canal will be in moderate cutting throughout,

and at the lower end will cross a considerable drainage to discharge the surplus, -

from which a weir of 200 yards has been provided for near the beginning of the

next mile; five trial pits have been sunk, all to below bed lovel ; all show 2 to 6 feet :

of regur, and decomposed rock beloy, , . | _ :
o o General direction nearly south-east,
GIst Mila.

cutting ; in tho latter half the cutting decreases to less than 3 feet. There are

five trial pits, which show regur for a dopth of about 4 feet, and soft decqmposed
rock below, A waste weir of 200 yards, already referred to, and a third class bridge

are the masonry works of the mile. From the beginning of the scetion the canal

is intended to be single banked all the way, but practically the cuttings are so
deep that the water is seldom more than a foy inches decp at the edge C:f tho
cutting, and the spread is perhaps‘vgenerally not in excess of the Width.whlc}% a
bank would oceupy, and in most placoes there will be g second bank, in which

openings for the admission of -drainage will 1o left. In this mile occurs ihe first

little wvater-spread-for a length of 600 yerds, and a maximum width ?f 180 yards,

‘ . : 11

- Direetion N.12. curving toeast. The

: cutting for 1,040 yards will be moderate, ,
and nearly suflicient for the banks. - Thence to the end of the mile it wil] be heavy. :
There are three trial pits; the surfuce soil is. regar, 3 or 4 feet deep, and decom- :
posed rock below. An irrigation sluice is intended to be built a little Lelow the :"

The line continues on a curve until,
S . ‘ " at the lower end, the direction ig nearly
S.W. The cufting will be very heavy, the maximum 18} feet being at the half
mile, after which it will decrease to 4} feet at 300 yards from the eud of the mile,

The line for the canal takes a curve :

Curves in the first half milo change -

The first half mile will be in 5 to 6 feet



€ond Mil o ‘ . General direction south-east by south

ending south-east. 'There will be moder-

ate cutting, except for the lower 320 yards. At the lower end of the mile a
considerable drainage will be received into the canal, and here a small tank, area
76 acres, will be formed. Negr the commencement of the mile a waste weir, 100
yards, has been provided, but a better site is available between 200 and 300 yards
lower down. Two irrigation sluices are proposed to be built, one above and the other
below the present weir site. The regur surface soil is found everywhere, except just

above the half mile, where gravel occurs, and decomposed rock forms the subsoil.

63rd Mil : The direction of the canal continues
ile.

. to be south-east. The cutting will be
slight at the commencement, but at 480 yards will be 6 feet in depth, and reaching
the maximum, 8} feet, 200 yards below; at the lower end of the mile bed level will
come above.a the surface, and a small water-spread will be formed, which will join a
la_fgel‘ one in the next mile. There are five trial pits, and the surface soil is regur,
with flef:omposed rock below in the upper part of the mile, and lime kunkur as the
subsol in the lower half mile, A waste weir 300 yards in length, an occupation

: t’lzldg(?i and a second weir of 200 yards with sluices, will be the masonry works of
e mile,

64th Mile, 'The same south-east direction is

rest of the mile ; continued for 400 yards, below which the
roceived ot 612)3(1)0 aT:don an S curve. The Hullipoor nullah will be crossed and
mile, will have ;’n 8, aI;d the tank formed with that at the end of the preceding
pore,’ Surface s ﬂarea ot 184 acres, and will submerge the small village of Hulli-
At the lower em(i) o;i}glur 2.lt°.4 fet_%t deep, below that decomposed rock and kunkur.
under constructi ® mile the line crosses that of the Government channel now
disch h o, and._afte:r a few yards again leaves it. The depth of water for

‘ arge changes in this mile, at 520 yards, from 8 to 7 feet.

65th Mile, ‘ The direction of the line i.;x to the

i - : . south-east, and continues much the same
];ldﬂ:; tiils:::gfn mlrl;; un‘fil it curves to the sou’c,h and south by west at the
will be good bOth.for mft:oﬂ changes _hel‘e to a mixed soil with more sand, which
part of this mile meets u-]gland banking. The Government channel at the lower
Bellary road will be ero WId 4a good deal of gneiss, which is being blasted. The
bridge has been prov; d ;S;} Oo.yards above the end of the mile, and a first class
masonry erksp T}11 ¢ 01." W}?C’h’ .and?. waste weir of 100 yards are the only
part, where it ;Nm e cutting In this mile will be very small, and at the lower
discharge 7 feet, est, 1t nowhere exceeds 4 feet. Depth of water for

66th Mile,

for about 500 yards,
Fischer’s tank. Soi

Here the line of canal coincides
with that of the Government channel
will pass to the southward of Captain
silt, with decomposed rock below.

L . 67th Mile, . The gection and the project, as
far as investigated, and included in

mile ; the soil continues the same in this mile,
. ‘ .‘

below which the canal
1 regur, 4Pproaching to

Present estimates, end at the 2
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" and there is only one proposed masonry work, viz., a sluice for the supply of

Bellary.

74, The line sclected for the 6tk Section~The depth of cutting in many of the
miles attracted my attention when walking over the line with the longitudinal
scctions to refer fo, and it was certainly difficult to suppose that a larger and less.
direct line could not be found, the cost of which would be less. Mr. Gordon tells.
me, however, that trial lines were run in soveral instances in order to avoid deep
cutting, but that the great distance to which the diversions must have been carried,

'to effect any considerable decrcase in depth, would have occasioned an increase of

length, which would have counterbalanced the advantage. :

75.  Addition for rock cutting.—It will, I think, be prudent, in the face of the
rock cutting which has been found requisite on the line of the Government channel,
to make an allowance for similar work in the 65th, 66th, and 67th miles, and 1-
propose to add 3,000 Rupees to the 65th, 2,000 Rupees to the 66th, and 1,000
Rupees to the 67th mile on this account. : . : .

- 76. Tull of Canal in 6tk Section—The arrangements of the fa
are :— . '
' M, F. :
500 - to 50:1100 feet 0-24 per mile.
501100 to 51440 ,, 175 ..
51-440 to 51840 ,, 018
51840 to 51-1440 ,, 0-50
511440 to 52-380 . 025
52:380 to 521680 ,, 0-50
52:1680 to 53:820 ,, 075
53820 to 54960 ,, 050 ,

54960 to 55800 , 030
55-800 to 561040 ,, 018 - ’
56-1040 to 57-1380 ,, 150 |
. 57°1380 to 59-60  ,, 050
8060 to 6140 025

61440 to 62880 ,, 050

62-880 to 63720 ,, 0-30 ’

63720 to 64260 , 070 ..
64260 to 66:1320 ,, 050

lls in this section

7
CY
n
7
1
bH

: n
- 1 have checked six of the cross sections, and in all cases the discharge by Beard-

more’s formula is sufficient ; by Dubuat the quantities are at most 2th short.

7. Amount of estimates for Earth works.~~The estimates for the several miles
amount to the following sums :— ’

S- A. P '

olst Mile, Estimate ... 73,726 11 5
52nd do. ... .. e ... 48,633 2 7
53rd do. .. 28,324 11 7
; - 54th do. ... . 40,480 2 4
55th do. ... .. e e . 11,804 6.9
56th do. .. .. 13,302 4 3
57th do. ... .. e e 12,628 9 3
58th ,, do. .. e e 20,722 11 0
50%th ,, . do. o ool 10,615 8 11 .
60th ,, - do. .o L 0T 120000 14 6
6lst do. ... .. e s 10,807 1 9
62nd |, do. .. .o L T 19,235 12 ¢
63rd 5,  do.. ..o o T 13,463 11 2.
64th ,  do. ... .. S 14,084 13 10 .
65th do 14,518 10 -

?

° - tes . e ) 7
'Add for rock cutting © 3000 o o0

17,518 10 7



: RS. A P R3. A P
66th Mile, Estimate .., 11,076 8 5
Add for rock cutting 2,000 0 0

‘ —-— 13,076 8 5
67th Mile, Estimate ., 5,281 14 4
dd for rock cutting 1,000 0 o

—————— 6,281 14 4

-

Contingencies. ..

Total ...
t 3 miles the sums which it appears

I have added to M, Gordon’s estimates of the las
necessary to provide for probable rock cutting.
78.  Rates.~The
1-8-0 a cubic yard ; ex
of extra 1ift and rammi
pitching, where requi
6 Annas.
79.
culvert in

These rates appear to be sufficient.

3,67,116 11 2
36,783 4 10

———

4,03,900 0 0

rates allowed for rock cutting in these estimates is Rupees
cavation varies from 2} to 3 4 Annas a cubic yard, exclusive
ng; and the rates for embanking have an equal range. Stone-
red, i3 entered at 2 Rupees a cubic yard, and shingling at

Lzira works.~—These consist of two road diversions, with a drainage

connection with one of them, and the amount of the estimate is Rupees
3,000. :

80,

Bri()ige No. 1, 2nd Class,

Masonry works.—The Inasonry works are shown in the subjoined list :—

RS.
for Kumply road, 52nd mile... 6,280

O 5 2 -, 55th ,, ... 6,280
Do. |/ 3, 3rd Class, occgpation,”' 58th ,, ... 2,250
Do. ,, 4, N 59th ,, ... 2250
Do. -, 5, . 6lst ,, ... 2250
Do. 6, .y 63rd ,, .. 2250
Do. , 7,1t Class, Dharwar road, 65th

5 e 3,700

egulating sluice 67th |, 1,000
Waste Weirs No.1 ... 200 "yards. o
Do. =~ 9 200
Do, - | y 3 200 -
Do, 7y 200
Deo. w 5 200 -
Do. ' ¢ 100
Do. " ¢ 300
Do. | 8 200
‘ Do. 9 100
Lineal yards .. 1,700
Lineal yards 1,700, at 50 Rupees 85,000
ontingencies ... ., 8,500
— 93,500
8L Number o ' oot 15
i };e . :Iflnber of erossings.~The number of Crossings in a length of 153 miles is,

»8even.  The accommod

though the greatey part of the lands on either
the villages are few in number. The onl
a0 additional bridge way be neede

ation afforded will, I think be sufficient, for
ide of the canal are cultivated,
Y Place where it i perhaps possible that
d is af the beginning of the 53rd mile, but I do

At e b

A rens et e

[ VP R S

b gy« e

it will be advisable that 4 feet should be taken as the minimum

-erest shall be the maximum discharge at the w

“advisable to vary the depth of dischqrge accordin
. and of the canal in the neighbourhood, =~ e

not think the probability sufficient -to make an addition to the estimate on this
account necessary. C

82.  Estimates for Waste Weirs—I am not quite sure that the estimates for -
waste weirs would suffice for the construction of the length allowed, for some of o
the sites selected are not very favorable, and unless hzfr(}er material, than has»been :
exposcd, be met with, the protective aprons and retaining walls may prove mp:? :
expensive than has been supposed. However for the area of dramag.e, about 55
square miles, 1,700 yards of weir are a very full allowance, and I think that th'e ‘
aggregate length of the weirs may be reduced, apd that the reduction -will admit .
of the remainder Leing executed for a sum not exceeding that allowed.,

83 Slbp Gates.—A convenient site for the first of these works will be at the
commencement of the 54th mile, just below the 200 yards weir, which will be half
in that and half in the previous mile, and one other may be

Placed at the occupa- -
tion bridge in the 63rd mile, just below the 300 yards weir, :

-84, Total-cost of Glh Section.—The estimates for the sever

al works of this .
section will be as follows ;— ‘

Earth-works ... ... + e+ e+ .. Rupees 4,03,900
Extraworks ... .. .. .. ., .. ... . . 3,060
Masoury... ... "n. . o L L cor »w  +1,19,760

“Total ., 526,660
Length 16} miles ‘

Lstimated cost permile ... ... .. .. Rupeces 31,442

85. Gencral olservations. Canal inlended for irrigation only~—The canal has been
projected as one of irrigation only, and navigation is not confemplated. It is
probable that parts of it may be made useful for loeal traffic, and below the last
tannel in the 35th mile the canal downto Bellary, a'length of 30 miles, may be
navigated without difficulty. As however the distances by canal will be nearly
double those by road, and as the cultivation under the canal will, f(fr the most part,
lic entirely on one side of the line and l)elow the 47th mile, while there are no
Jungles near at hand from which a supply of firewood could be drawn for Bellary,

it is not likely that the traflic on the canal will ever bo consideralle,

86. II:ight of embankments.—These gener‘ally will be 6 fect above water level,

but in some cases where the thickness of the bank is, owing to the nature of the soil,

to be incrcased, the margin above water is shown as 3 fect 5 inches only. I think-

Leight above full
canal level, and it might bo better to allow 4 1 feet. :

87. Deplh of waler o be discharged by waste weirs.—It is intended that 1 foot on

aste we_i‘rs, and their length has been
fised 80 as to pass a drainage of u quarter of an inch per hour from tho full arca of

the country forming the catchment basin. This arrangement is a very safe one,
and, in preparing the primary cstimate, it is good ag giving probably the outside
cost of works of this class. In carrying out the Project, it will perhaps Le found

g to the circumstances of the sito



88. Pitching and shin gling.~T
wherever such protective work is
kind in the several scctions is ag fo]
1st Section in 7th mile.. .

Le estimates provide for pitching and shingling,

deemed necessary. The value of work of this
lows :— RS. A. 1

o e e . 176312 0
2nd ,,in 8th, 11th, 12th, 14th to 17th miles... ... ii,%g }(2) 3
3rd ,, in 18th to 26t miles ... ... e e 11,854 i
4th in 30th, 32nd, 33rd, and 34.th miles .., .. 24,913 o o
5th,,  in 86th to 41t and 50th miles ... ... o ’28'1 0 o
6th , iny 52nd, 56th, 59th, 60th, 62nd to 66th miles 5,

1,22.448 12 0

+ Add 10 per cent. for Contingencios... 12,251 4

Total... 1,34,700 0 0

tle or no provision made on this account, and the omission

has had to be made good, and has added largely to the cost of many of the miles;
In the estimates for the B

ellary works the rates allowed, more particularly in.the
hich stone is very abundant, are very liberal, and I have little

y larger quantity of this sort of work may, if necedful, be
ding the total amount allowed.

of drainage.—In some
» a8 for instance in 4
will need no special

.¢xecuted without excee

89.  Admission
or less water-spread
of surface drainge

parts of the line there will be a gl.'eal.ter
e third section, and there the admission

'st, 5o that slopes may not be cut up,
and silt washed into the canal. The estimates make no special provision for work
of this kind, and I do not think it necessary to alter them on this account, as the
€xpense will form bug g small fractional pei-centage whic_h can be met from
contingencies, : : )

Ist Class will be 22 £

cet, iilduding a foot-path 4 feet wide.
2nd do. 18 £

eet, no foot-path,
3rd do. - 12 do. do.
There are 5 few exce

Ptions; the one arcl bridge for Mulpungoody, in the second
section, will be 146 feet betwe

D parapets. The similar bridge for the Bellary afld
ar road in the sixth section will be 20 fect wide, and the bridge for the Darojee
road in the Same section will have the intermediate width of 16 fcet.
vel of surface of water at lower end.—The gurface fall of
¢e at Walavapore to the end at 663 miles, will be 34-81
The bed of canal at the Bellary end is 1 foot below
er's tank and, the depth of water being 7 fcet, the
il be 6 feet above that of the tank when fyll..

9. mu of canal and le
the canal frop, the head slui
feet, or 0-521 fect per mile,
the crest of the weir of Fisch
surface of the Canal water w

£
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f
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o -
[NV NV

P

~

ment of the full—This has been determined by two considerations,
92, Arrangement of the full. /

v ‘ . - l
l as w the supply of the station anc
’ i f such alovel as would allow of
first, the maintenance of

itation’ sccondly, the intcution of cxtending the project
town of Bellary -by g?r;::: ttll(,);] IT:;(};;C;?n:ng’ the watershed between that river and '
at some future tlmed‘j 'elé) sment of ‘trﬁns-Huggry irrigation. The e{fect of these
Hindry, a.ud the u.ha lq. been not much felt in the projection of .the cafxal works
considerations 1)0:3 P(; t gom' near the commencement of that mile, the maintcnance
above tllxe 3?:1 ml{jl,or: an be 1o daubf, occasioned a very considerable inerease
of the level has, the

; a2 . N “‘ t
ata hich an effective comparison of the cos
' zh there are no data on w ' ' .
", of expense, .thoua,h ompared with that included in these estimates, c‘oiﬂd be. gnad.il
T lowler h;e, dobnfffimgd that the surface water of the canal at the 36th mile wi
- I have already menti

it j - i a3 bCeD .

' 7 the canal from near Devalapore cast-
taincd that, were it proposed to carry the canal from near D ]
ascertiamcc ) 14

ing i - jee tank basin, it
i 1 and cutting into thq Darojee ,
W i of passing by a tunne
ards, instead

’ i 1 ¢ d fairly
w ifice 59 feet of level, in order to obtain a good an
' S to sacrifice 50 feet of 1 ,
ould be necessary

he surplus drainage of the Darojee
econon_lical fine of cana! i; r;?irtéiite:alllliz:e Oi zourse Iilearly parallel to that of tl;e
fank. Such a canal W(.)u ‘4 :md 5 miles further to the northward ; and conse-
line selectcd,‘ but Letween hich would be exeluded from irrigation b)‘* the . afiop‘
quently the belt o.fcountll'ﬁ 1‘)‘; say, 20x 5 =100 square miles, Bellary 1tsglf would
hon ! th{j 10:8: 1;:: ;:Z:x the ’bene,ﬁts) of a pure and abundant water supply.” There
likewise be shu

i 13, a assine
) gement which has been considered, and that is, after passing
18 yet another arrangem

1 ovel so far
¢ in the 36th mile, to lower the level so
.11 Clieetah tank 1n ' , . o £
through the tunmll),mt?pc tank being raised with safety, so as to })c included Im
el auowl(i);f'tht‘f uﬁ?é that it would not be safe to add more than five yards to the
the line. 1s thoug

Dar | hi t of its bund is situated is

hi k-for the ground on which g pa:r |

| dCPth of the do‘z:cnti::h; be dificult to obtain stability with a greater head of
'treacherous,‘ an g 7 1 y

water. This plan would involve a sacri-

’ ' 3 ot W
tly 25 feot, less the fll of the canal.  fice of level to the extent of 25 foot ;
* More correc 3 feet,

i ction to 47 Miles
from beginming of &th Section to

23 foct it would render the supply.of all b}lt the
200 yards, or 2300118 = 1.2 fect. very lowest part of Bellary impracticalle,

i i d trans-
d it would interfere prejudicially with the carrying out of the propose
an 1t wou -

. o , inalle. On the
uggry project, though to what extent is not at present ascertainalle
uggry 1y o

> . 1 . A .

Lo . re valuable crops,
le, under which a very considerable arca of th}e ne st of ralsing and

small seale, r-cane, &c., mizht betculfivated. What the co.s oo g o

as sugar-caue, g > - » is stimate to show ;

such o the Darojee tank bund would be, there B noe ;1 8

strengthening the J ly as T can judge, it wounld cost somewher

length is about 2} miles, and, as nearly >

ength 1

d et l’ to 1 3
I» ‘ 1 i VOor b

3 1 3 2, OD &1
bstantial manner, and taking the present height of bund to Le,
an ¢ i \
n:(:: S: )‘;O feet above the ground outside the tank,
aver ze, .

; lhe Project, or the Lower Lellary Project. -TFtom
93.  Drop o;s edfulu:}i?;ﬁ;Zanfcanal w‘(/)rk; have been called the Upper Bellary 7
Walavapore to Lc.lhr}’ ame, which it may be well to adopt in future correspondc-.nc::. .
Project, a cormemelrllt szth 's’ecﬁ on, the proposcd extension, or Lower Bellary Projec ai
?05’93‘1 lt)he crf 0:12;135’5 ;nVCSﬁgated) but some levcly have been taken, and the gener
185 not been reguiarly )



-on 8 large geale being

circumstances of the country,
Should that extension be unde
upper Bellary Canal 80 as to
instead of 3,00,000 cubic yar
in designing the works abo
mile would then be carried
by an anicut, and thence th
shed between the Hugery a
tions have as yet determine
Bellary or 101 feet below g
judge from the printed ma
level, in getting water int

and the requirements which they entail, are known.
rtaken, it is proposed to increase the capacity of the
carry from 5,00,000 to 6,00,000 cubic yards an hour,
ds, and this possible enlargement has been kept in view
ve Bellary. The supply not utilized above the 6Sth
forward to the Huggry, which river would be crossed
© canal would make for the lowest point of the water-
nd the Hindry, which point is, so far as the investiga-
d, 108 feet below the surface level of the cana] waler at
ole of canal at 663 miles. Such being the casc, I should
P that there will be no engirieering difficulty, as regards
o the valley of the Hindry, but looking to the large area
ation on the right bank of the Huggry it appears hardly

grounds, it will be advisable to carry irrigation water
across the water-shed into the Hindry valley, »

.
O

Project. Mr. Gordon’s entries are the following :—

Storage of 1,150 milliong of cubic yards at 750 cubic RS.
yards per 1 Rupee... - L . 15,383,500
Distribution to 2,25,000 aeres at 4 Rupees ..,

1 . 9,00,000
b3 anagement, Home and Indian, 20 per cent <. 20,00,0600
Preliminary Surveys.., . 1,00,600
Pla:ut.and Office Stores ,‘ v 5:00:000
Buildings, Oﬂice,. Stores, Workshops, Huts, &e.. ... 90,000

o Total... 51,23,500
I may say a fe\jv words on each of these items,

11 95'1\ Re‘?erz'az’r:s:—-The construction of another large canal from the Toomhnddra
:: bmta 1e ﬁft?l PrOVISl?n of rescrvoirs more Decessary than ever, and, indeed, it a ppears
Upper Bellare oo 26 the upply in the river wil be freeficiont. o 1or .

pper Bellary ang Kurnool canals for a portion

. water i 1 atter.
- June to December inclusive, - aier 13 i:lloxved to be taken by tie %‘ltte?
- L The Bellary canal must be considered

to have a 8econdary claim, and only 30 much water can be allowed to be admitted

at the Walavapore heaq sluice as may be available after passing a full supply for
the Kurnool irrigation, :

_ I might add that the supply of the Ryah Calava from the
Hoscotta &nicut, and of gome other channels will have to be provided for, but,
though they must not e lost sight of or neglected
: C will ensure their obtaining the comparatively small quap-
fity which th.ey will be able to draw off. I think, therefore, that storage should, as
M, Gordorf 1ntends it to do, form an integral part of the Upper Bellary project.
§mce 1y visit to the reservoir country in October 1865, the investigations into
sites have made sufficient progress to show that three, which will udmit of reservoirs

formed, are available, .The first, the nearest, and in al]

of the seven months, during which -

» Practically a liberal supply-

e —

Y RN e S N 3

be required for maturing the later portion of first crop, and rrigatin

oy

. V:\> ..‘ 3 . -7-“ 3 v »" ta '\ f"' ‘ 17\1
respeets the one most suited to be first uadertaken, is the Mudduk . Masoor tank,

which it is proposed to restore. I Lave
described this in the letter as per. margin,
~and since then the surveys and levels
have been completed, and the ‘estimates

No. 138, dated Sth January 1866, ‘
Proceedings Madras Government, No. 224,
dated 1yth idem. . .

for the project ﬁr-iH sllortiy be preéared. It has been found that, with a maximum,

depth of less than 100 feet, the water-spread will be 40 square miles, and the capa-

" eity 1,400 millions of cubic yards; and when it is considered that the main bund
le , :

stands uninjured, and that there is a solid rock foundation on which to construct.
the works required to bund the valley by which the water now escapes, there can,
ixardly' be two opinions as to the adfa.htagei which this site affords. The value of

)
" the land within the water-spread contour has npt been ascertained, though Mr, Gor-;
“don has been in communication with the Mysore Revenue authorities on the

subject. It is said that a large part of the area is waste land, and tlrat only a smalil
portion of the remainder is highly cultivated. I am informed also that it has been.

“found that the site on the Toonga, near Bigoli, is much more favorable than I had’

anticipated, and that the storage there will be cheaper than at Luckavully, which
had been c,or{sidered riext to the Mudduk Masoor tank, the most favorable gito.
Y, ’ . N R ;
available. The rate of storage, cubic yards 750 per Rupee, entered by Mr. Gordon\,,
' | 1s somewhat higher than that* whiclh

* 650 to 700 cubic yards per 1 Rupee. tho Bombay Irrigation Department have

foun d obtainable as yet, but in the Bombay Presidency the reservoirs investicated

have Deen on a smaller scale, and I am disposed to think. t.hat, as three'exce}lent
sites, capable of storing collectively about 38:900 mllhonsr of C‘{mc yards,
have been investizated, the ayerage cost o.f reservoirs fo{: th.e U pper bclla}'y and_
Kurnool projects, will fall considerably Wlthm.that a-t which it has b’ccn estlma?ed .
The 1,150 miliions to be provided in c01111(?ct10n with the I:Tppcr Bellary Iwrojecft_
represent 2,66,200 cubie yards an hour for six mon’rhs: "Dun.ng the‘ whole of this
period, I believe the water in the Budra and Toonga rivers will suflice to compen-

- sate for loss by evaporation, but at Mudduk Masoor this will not he the case. "The

loss by transmission along the river beds cannot be cstimated by me at prescut.
with any degree of accuracy, but T think it will Lo safe to assume that the whole

- supply of Loth the Kurnool and Bellary canals will be dependent for six mont.hs
- in the year upon reservoir water, and that one-and-a-half times the total quantity

required during these months will need to he stored.: Now this quantity for B‘ellafy
may be thus calculated. In addition to the ri\'ol'fb‘ul’lﬁ:% supposed to 5“?‘*'400 t?"'
six months, there will be about three months, during which the full quantity will
o the second,
crop lands; and, for the remaining three montbs, ahout two-thirds of a full supply”
may be considered sufficient. The total quantity. of reservoir w
to reach the Lead sluice will then be 648 + 432 == 1,080 jillions of cubic yards, to
which, if one-half be added for loss and wastaze en route from the reservoir site, this
total becomes 1,620 millions, or 220 millions more than the Mudduk Masoor site alone

ater required

© will afford. The cost of storage, at 759 cubis Yards the Rupee, will be 21,60,000,

Rupees. . A further allowance at this particular site on account of loss by evapo--

« ration would nced to be made, but as the supplying river has always some water,

13
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in it, I do not think that

| ‘ g9, ]}uz'édl'ngg, Ojiées, Stores,” Workshops, Huts—~I should Lave deemed the
moro than five or six millions of cubic yards would : | '
be equired on this account, '

amount, Rupees 90,000, allowed on ucrfoUi}t of bﬁildings of Vaﬁo‘_ls kinds sulﬁ’icli.(mt,
but for the necessity which will certm.nly be found fo.r the erectlop. of .COO y mlels ‘
on a large scale. The population gdjacent' to the line of canal is very sma (i
and labor will have fo be Acollecﬁed frpm a wide area, and. I am sure i1t will be f;nu;
nical, as well as only justly considerate, to Prowd?- for the.bealth of the
;csnoix‘l~1cl), laying out villages for thém to reside’in, with such simple arrange-
;ioz::l:‘orypreseﬂ?ing health, as good drainage, proper Waﬁet.suplwl}r, &c: Tlu‘a‘
senditurc on buildings in conncetion with the Kurnool works will, when estimates
expe)éd}turp c;loned ha:'e been worked out, amount to Rupees 99,174, and for the
*Efﬁtr)’ sa::_:Ct I'wO“M allow Rupees 75,000 for all buildings except hufs, ;_md
01;0{1:3; ?orJh.utting' laborers, making altogether Rupees 1,75,000, :

96. Dz'stribuzfz’on._—The'area of land which can be regularly irrigated isa

point of very great importance, and it is at the same time one on which it is
extremely difficult to offer an opinion, which can be demonstrated to be approxi-
mately correct, First, there is the unsettled point as to the requirements of the
land itself, ang though I myself believe that the evidence already obtained favors
the Presumption that ap average of 13 cubic yards per acre per hour is neither
muchin excesy of, nor much below the demand ; nevertheless, it must be confessed
that the daty o

re far too incomplete to afford satisfactory grounds for forming J,
4

a reliable conclusion, ' In the next place there is the absorption in the canal

1tself to be considered. That this will be great at first there can be no doubt, . ! . ‘ . . - s
f?r the subsoil is throughout more or less porous; that it will diminish much after L 100.. 3 fayzagemefii, Ilome and Indian.—The last additional item is management
811t~bearing river water has been carried for a time i3 evident, but what the ultimate : i S AR . L ‘

* HomeandIndian, includ-
loss, after say ten years' use, will be, is a question which it is impossible to answer ;
accurately, Owing to the slight fall

: . * Up to 31st October ]8,661-’ ing allestablishments not
- of the canal, the carriage of silt to the lower ’ - ’;{ome R 3,4?85,.9 49/ A:L i - paid from es.'tlmatcs. Th.e )
Parts will necessarily be a slow Process. On the other hand, in the upper 20 miles General N%g‘agémen ' Ament e 3,23314» }3 } cost on this accoimt is
Or 80, the deposit of silt will, at an carly period, render the, at present, porous - . Do, Chief E{‘=§i§1§e§no w7 °  shownin the margin® for
substrata non-absorbent ; and, if it be remembered that for a lengthened period the : : Exccutive Establishment Rs. 12,239,920 11
full area of cultivation will n

, the Kurnool works, and
. . . i Deduet for part engaged .

ot be irrigated, it may not be imprudent to consider :

that, by the

time every cubic

. in investigations other - ~ while it may be assumed -
. .. yard of water will be in demand, the length of canal o tf;&n for ‘I;?éft of cand 2 97,538 10 11 S that. the 1lome /char.ges
bed: still remaining porous will be but small, and the consequent loss of water not ‘ - commeneed..- o — 9,26,362 0 8 debitable to one project
Serious. ) It must not be lost sight of, moreover, that the maximum discharge of the . ' . Total... 19,20,531 15 1 will not much excecd
canal wil not differ greatly from the average, and that only when the quantity of P ) . L . o
Zsile;' Passing down the river fall.s below about 800 to 900 thousands of cubic yard.s 1 . Expenditure on Constrmetion R 650’37’};&; % g ‘ g five-eighths, an d the
ur, and b?fore the supply is supplemented from the reservoirs, will the maxi- o Do.  under floating heads of charge... 5,35, Madras Agency three-
El;mtilr)r(:s?t];eiila'ﬁli-to b.e affected. . Lshould, therefore, say that the canal will, by ‘ : - Total..  65,42,348 11 2- fourths of thosc shown,
Mzr. Gordop’ rgation 18 fully developed, be able to water at least 1,50,000 acres. :
- Aordon’s rate per acre for distribution is four Rupees

this Inay prove sufficient : regardin

? 534 ~  when two projeets of
, and it is quite possible that Per-centage, Hlome charges ... ... ...
wise to Suppose that six R

i 3 ! Ag do.
g, however, the present cost of labor, it will be gency

S 2 ¢ almost equal magnitude
" Clief Engincer e li’zg * are under exccution at the
nine lacs, which ; a upees an acre will be necessary, and the cost will then be - Exccutive Establishment ... ... ... same time, it must be sup-
y N 18 the gum allo ) - . ——
officer has dopted. wed fo\r the larger area, 2,25,000 acres, which that

posed likely that the other

' S charges will be about the
shown in paragraph 94 above, is j same for the Upper Bellary, that they have proved to befor the Kurnool works.

97, Prelz'mz'nary Surveys.—The sum, ong lac
R ] )

ctual cost up ta the .
re . :
charges for con Present time of the invest]

Total... 29'35.

ti . gations made, exclusive of some X The allowance on theg? accounts should therefqre be— ' N '
cable. Probablynfrfmz(els-;'the apportionment of which las not heen found practi- 1' Home Charges 3-34 percent ... ... ... .. .. 5,81,970
- a '- | .
furthor A 01 (;(())I(l) (;‘fui(lﬁ,oz };Lluliies “111 x:llore than suf‘ﬁcel .tc;) .;:.(;ver a(;ly { General Management, Agency 461 .., Cee e 827,210
. ) v : | '
this head, J 1l then stand as the outs1d§ iability m: er ; Do.  Chief Engincer’s Department 370 .. 4,23,141
98, S ord. ‘ |
Llant ang Oﬁc.e Stores—Mr. Gordon’s -allowance, five lacs, is about five ‘

Exccutive Establishment 14:16 ..: .. 16,19,372
mitting management, Home and Indian. This ' ‘ L —
T . ! > ‘ . .
Er:ﬁ;}:?on 1s,k1 think sufficient, as tho rateg for work include provision for all | - T . - ‘ Total ... 29,51,693
necegsage:ror (llng tO;ls and this item is to meet the expense of instruments, Office ' ) B : : . —_—
and the Railway and other plant for ¢ .
cuttings, tunnels, &e. At the same rate the it il ey works, such as tho deep

i i ; which \ﬁll be entered as 29,51,750 Rupecs,
em will become Rupees 5,35,000, o




101, Probable total cost of Upper Be
able to show the probable total cost of thi

. $ project, the several items of which I have
commented upon in detail, ‘

" RS

1. Anicut and heag works ... .. . . » 2,00 600

2. 1st Section, Main Canal, 7 miles ... ... 9’68,100

3. 2nd (o do. 10 99 e e el 8:91:520
‘;. 2:}(11 20. .do. 9 e e e e 15,94,400
-4t do, do. 9 . . .. .. 2346570

g. ggx 30. N do. 15 »ooeee e 10,19,000
s. St()lraveot;fl 62 do.' oGk e e 5,26660
o pogeo /520 millions of cubic yards ... ... . 21,60,000

- Distribution tg 1,50,000 Acres ... 9,00,000

10. Preliminary Surveys .., e ) 1)20,000
.- 11. Plant ang Office Stores . e 5’35,000
12, Puildings, including huts ... .. 1’75,000
13. uIanagement, Home and Indian 29,,51’;750
I have endeavoured o Al

i ; in forming this estimate, to make liberal provision for all

:::;;g;:;g szl.‘etrzznti ‘?f & complete scheme down to Bellary, according to the
shown, the project éa}) ;))_]ect n?ade by Mkr. Gordon, and I think that, for the sum
Would bo foun (.; ract'l }:1 carried out, and that, while it is very probable that it
long as the 'prie ozca et.o'execute the works for less, any increase of cost, so
sef:lf'vilﬁns’ and ?onseque.ntly the rates of labor, do nof;

to be attributed to the absell(l:ce :fY :S&aﬁﬁ.a‘iﬁg:he fast two years, would Lao
102, Acl:n;wledgements i? 2y, Gordon.-Ht;.ving now - finished that part of this
becomes my plz aesli‘i;m:ﬁ tp a‘ztlcslf"ﬂy to the prof:essional aspects of the project, it
have beep indebted t My 0 bring to the notice of Government how greatly I
0. Mr. Gordon for the ready assistance he has afforded me in

obtaining the information give.
mation given in the preced; is ) '
both on the Jine of canal and in the oigzeOCdmg st of sk Oy

altention has been placed at my dispos

al, and made full use of, and h .
out shown the greatest readinegg ¢, ass o fn. ) , " las through,

ist me in every possible way; and this also

ave -been closely engaged in completing his

estimates, he was under engagement with the
- o

eady by the 314 December last. On learning that such was

o th T .
© Agent Fequesting that, under the particular circumstances,

might be extended to the 15th Ja .
nt would approve 41 tuary, and adding that I fclt

of this arrangement ; to this Mr. Henslowe at

0 case, T wrote ¢

Mr. Gordon’y time

Sure the Governme
once acceded.

103, Probadle return; imat; ' n

‘ avle returns.—In estimating the probable returns from this projeet,

* No. 60, dated 10th fnsant. a0 mads use, fixty of the Totter as

Received,  28th o Encloseq ber margin* from the Collector of

B Bellary as a special guide to the circum.

’ tances - of the DBell Distri
of the Reven: 8 o ary District, and
¢ hevenue Settlement Papers of the Kurnocl, Kistna, Godaver,y, and

socondly,

llary Project,—I am nowin a position tobe

y the greater part of that Officer’s time and

— P i,

P

. mewe e et

Trichih"opoly Distr&*t_é,&vhich Lave been kindly lent to me by the pom‘d 0{ Revf?ndu'e,' TS .

" in reply to a requisition for information regarding thqgrossgnxl I‘let ya ue of dry . - -
and irrirated crops. When writing to Mr. Wedderburn immadiatel v af:er recen&mg o g

* orders to proceed to Deilary, I was not aware of the nature and exteat of the data .
which had been collected, and upon which have be(:,n . based the Revenue dema‘r{d 7 |
in the several districts just mentioned ; and I, therefore, asked that Officer only for - N

P P

information on a few leading points. It 1s, however, doubtful whether the Collector « Su

‘ 1 7ery short ti ilable, have furnished such statistics as have - =
1ld have, in the very short time available, ha : .
. f)?;::n oll)taix,xed, after xgmch detailed enquiry, in the Revenue Settlcmen‘t Depart-

" ment.

"+ 1836-57 to 15L0-61.

104.  Prices of Paddy aend Jonna, Bellary District.—Mr. Wedderburn's letter

© shows that the present price of paddy, per garce, is Rupees 3991, that the average -

price of the last five yearst was TRlupees .
213 a garce, and {hat of the preceding -
- five -yearst Rupees 132, | Similarly, the

> 3 . TR
+ Tuslics 1271 to 1475 (160}—()2 to 1865-603.

‘ presont price of JOH‘H{I, the staple dry grain of the Bellary District, is Rupees 456 -

a carce, the averago price of the last five years Rupces 278, and of the preceding
garce, S : :

five years 156 Rupees a garce. S ' | o
}1 06. Agricultural czargcs or cost of cultiration.—The Collector shows the charges

) E]
per acre of wet cultivation to be— ‘ RS. A. x(’) J
' Ploughing .60 -
“Manuring - ... .0 . 5 0 O ‘
Seed - ... S o . 7 9) o
Sowing ... . . . 012 o
Weeding .0 or el 6 4 o .
Reaping 4 8 0 J
Threshing 3 0

Total... 32 -8 0 , i

The details of cost of Jonna cultivation are not mer_xtionod, but the total, Rupees -
18-14-0, is given in the Memorandumn at the end of his letter. - -

: e sent prices, but, if so they
se that theso charges have reference to present prices, but, )
are 1(1,\531? Ifﬁin those in the Kurnool District, supposing their ap}ouxlt to vary about
n di;'cct proportion to the price of pr(‘flucc- o oL £ radd .
107 Value of Produce.~The \:al':m of the produce of one acre of paddy culti-

B AATE T S S R S A L

vation is, at present prices,:r ./ -7

~('\

SR : ES. 4. P,

For the grain, 1,066 Madras seers”.. . ... .. lg.‘; g g

For straw, 50 bundles, at 12 Annas « .. ... ... 7 8 0

N S 170 8- 0
Dcduct charges, Agricultural ..o ... 32 8 0

) Do. do.  Assessment . 6 8 0 ég o o

e ——————

\ ‘Netvaluevofpfoduce... 131 8§ ¢
For Jonna— - -

Value of grain, 323 Madras measures “ ... ... ... 47 8 0.
Do. of straw ... ... ... Ceed e aal L . 21 0 0
- | | 65 8 0

~ Charges, Agri(;ultural... e e o 1712 O

nt .. .. . .1 2 0 ‘
.-Do.  Asscssme j 18 14 0

- Value of produce ... 49 10 0
14




e

white paddy, and Rupees 105 4 garce for ‘jonna,
» Prices have continued to rige,
Per cent. nearly in excesg of the standard derived
the lagt - quotation that I have been able to find
"~ shows that the price of paddy* g
" Kurnool was, in December last, Rs. 291

a garc‘e, and that of jonnga Rupees 328,

" * Second sorg, .

The only yeé,rs in whic

to 1860-61, The prices in Kurnool were —

dJonna. P;'z.ddy.
White, Yellow, - 1st sort, 2ng sort,
303, 107, 1504, 133,
'm i
119 142 oy
' . —_— — g
Average in Bellary o, Same period 156 .. 132 = g
o A » -3
Do. succeedin five A ' 82
e
1861-62 t0 1865.64 years 8 a3 BE
. o ‘ o ks
Present Price in Bellary... .. 4586 ' ’ 3993 & =
The de

N e
Scriptions of soilg Which woyld pe irrigated by the Walavapore canal gre .—

Ist, Regar or black ¢lzy Superior,

?nd, do, d y Orginary.

8rd, Musey}, Or mixed regar Superior.
* 4th, qo, do. rdinar
; §th, do. do, nferior

uction of one-fouyt), has been made from the gross out-turn of t],,,

Oainstiviczssitudes of Season, &e., it appears Proper, as the
perfect system of irrigation, t, alter the
allowance that hgg been
In this fespect, therefore, I haye

PPel'_Bel}ary Project is not to be g 3,
10 its case o one-sixth for paddy, which is the
the Kistnq and Godav,ery Districts,

h I can actually compare the bwo districts are 1856.57

g Sy g

L s —"y
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lon price 110 Rupees,
_ ¢crops, white paddy. Commutation price upe

Yered P makine use ()f, the documents relating to Kurnool. First, for Irrigated
aitered, 1n o - - . : :

=
Se————

. - R

‘ ’ ‘ ) ini : f Net value of out- -

e duct Lth for . Remaining _pr_cnsqs o :

Gross value of | Deduct § 038 value. cultivation. turn por acre. | -
: - - vicissitudes, gross S ) . .
out-tgl n. ’ ) ' ‘ ’ 2

7 oo ] . RS. A. P, ES. A, P. ;

. . P. RS. A. P. Rsf ‘ A? P, ‘ ‘ ‘ i s ‘ :
”R(S)':'o" 506 | ‘25 3 4 1181[ 311 3 |
3 . ’ ! ' ES N

It tbe 1~emcﬁ1bered , hoﬁéfer, that in order to adapt this to the circumstances -
mus

. . ; : Bellary, an allowance must be made for.
‘ irrics cither in Kurnool or Y, . o
| Olf futurte };‘rlzf‘ﬁi’in” dry, into paddy, fields and, taking the average fa}l of‘ th&,‘,
! tle CQS 6t ¢ e =] 3 " L

land at 20 feet per mile, I find that tl}is cost would o for

Leve”_inr"r . o ., Rupe'eSi 8. 6 5 ’ ,
iy A : . 1 97
g Forming bund§, &c'q IRAATE T e e L e .
. | 10 0 0 -

o " ' no lowest value of mbﬁcy to-a ryot, represents .
‘hic cent. per annum, the , , ‘ L
which at ;O.ng-ao of (I))ne Rupec per acre,’ 50 that the net value of ‘I)rod}zce above \
o aqnziil ;f'tcranfal{ihw this deduction, become Rupecs 12-11-3, - The correspond.
given will, 5

- ticulars are for jonua. Commautation price 103 Rupees a garce, -
©ing parti o

——

: Vicissi ‘ i Net—v:ﬂuo s
e : vicissi- | Balance of Agricultural N
Gross :a]ue of Du]t‘:xilteg E:;' g?:;son. gross value. charges, of produce.
out-turn, . . - o
P . RS. A. P. ES. 4. P, 58. A P. RS. A ‘P.. |
R? lAO 1(; 1 1 14 8 4 b 12 9 3 /5 4 1% i lg_“
Difference between vv'aluc of net produce of wet and dry erops, .. ( ;\_-,_\‘

T he next thing to be done is to determine what shall be taken as thez standm;l prx.cci.z
i , for tl?c water rate must be founded upon the benefits wh}dx would resu :
o Beum:yt’ f ¥ m the use of the water, and these benqﬂts can be estimated c:_nly by :
;Oct?r:l;i;)isoioof the net produce of irrigated and unil.‘rigated crops.dvlt 1's g:‘l;:
expected, and in every way to be desired, tha',t present p}'tces should glo Ot\lﬂj ,veﬂ:w ‘
i3 at the same time improbable that they will ever again fall lo:w:)er { xanéflt; o R{Mi )
of the five years ending 1860-61, when th.e price was %‘Lupecs 132a g-?i:]c” ’1}1;11;1 r;,"s
and Rupees 156 for Jjonna, or just one-third of the prices now p;evmt ’ E;Wa P f(:
o 3t will b gt at all lfikegy" o ffan{ii):;rcstt:wiozj; because a larae
export; it will be on the contrary afood importing i },) oo o o large.
i cd to cotton produce, but b : dry erop
area, 40%001?&?:1:3:; ISe:;l}?gz }iz;cita very poor out-turn. . '? h‘e con.qpl?hon, of t!m‘
are'&gnatyBellary will therefore, tend to raise prices in adjoining dlstrlctg, but not
:})a 11111:1::(}: rr?uch differenc:a in this, I allude Lere of course to bigh average r:txffls; ;:::
1o the enormous prices of the past and prcs.e'nt ycars. 'I.‘here may be cxpec ;uwm;.] ,
to be a higher average rate in the Bellary .Dlstnct than in any of flle more T
Tocalitics l:vhere the rain-fall is more ccrtzu}n, and more abundgnt. A
o it s happens tat (b evcrago pice, Rapeos 193 por n he commutetion
the five years just referred to, was Just 20 per cent, higher than t b’e ¢ throe (o
rate adopicd. for Kurnool, and, as 3 garce of paddy weighs about tons,;



- and could not by transported more than 100

, ending 1860-G1. "The net value

" an acre of paddy is taken gq 1,086
and that of jonna at 3

- ¢ Do tra miles for this differencs, even by
Railway, I think it wil] be safe to take Rupees 132 a3 a standard price for Bellary.
The value of the out-turn from ] acre will then be . - Fie ey R

TTTTe——

A

[ h
-

Gross value of De.dl_lct. 1th for Balance of " Agricultural Value of net
out-turn. Vicissitudeg, gross. charges. * produce.
T —
—_——
‘RS. A. bp, RS. 4, p, R8. 4. P, RS. A. bp, R8. &. P,
43 15 7 7 5 3 36 10 4 16 11 % 19 14 9

Deducting as before for conversion of fields .., | 1 10 0

| Net value of produce of 1 acre ..,

M\

- In estimating the produce of j
gram bears in Bellary a valye relati
exactly the reverse ig the case. Iy

18 1409

onna, it must be taken into account that this
vely higher than that of paddy, while in Kurnool
) stead, therefore, of fixing the standard price of -
Jonna at 20 per cent, above the Commutation rate for Kurnool, it is necessary to,
make an adjustmont for thig Peculiarity, and the standard, when. corrected for the.
average of all the years for which T have data, becomes Rupees 158 a garce, which
differs by 2 Rupees only from the average price of this grain for the five years

: ofthe produce ofan acre of jonna is, on these data,
shown below i AT BN ;

e doh o e .. ;e . ‘

- \M\
| r(:)sust_"tal;]:;‘ of D@duuf %th for Balzmce of Agricu)tural [ N'Ct return of -
| . vicissitudeg, gross, charges, produce.
——— ‘

I~ N e -
lls(.s t B LS. AP k8. a. b, 8. A, P | 18. A. P.
/4 4 179 12 5 ¢ 6 1+ 0 5.7 6
D’ffe“‘nce between value of net ¢ d ' . T —
’ ¢4 produce of wet gy dry erops ... 13 7 3
“\\_\‘
N ‘\‘ N

A R R T

There " ] , : ~
‘ are one or two Particulars whie need explanation ; first, the average yield of

Madras measures, as stated by My, Wedderburn,
'?3 measures, Ip Kurnool, for the five descriptions of soil
.turn 18 entered ag op the average 830 Madrag measures, but ag al]
t}fls latter distpiet 1s, or was then, under.tanks, it docs ,xymt appear
difference jg greater than wo are’ warranteg in expecting from land

Produge of wf\;t thereﬁ?re, thfﬂ‘e Pe any error in the cdmparison made - between thg
© a_nd.dlbr cultivation in Bellary, it is on the safe side, and the differ-
Tt mast by o of irrigation may safely be taken to b not less than that ghoy, above.
y District,. and especially in thot part

of dry.cuhivati(m i:; probably belmlv that of lands in the Kurnool District. In order

to show clearly, however, the result of accepting the out-turns for Kurnool, nnd;

applying them to Bellary, I subjoin the‘.necessary details :-— - »
Paddy 830 measures to the acre. .
Standard price 132 Rupees a garce.

Gross value of Deduct I th for Balance of Agricaltural | Value of net -
“produce. - vicissitudes. o ross. . charges. produce.

” RS. A. P.w— BS. A. P. © k8. A. P, kS. . A, P, RS-——A- P. .
%6 4 9 6 09 8004 0 | 18130 | 15 7 ¢ .
%6 4 o Deduct for conversion... 1 0 o

RS 15 7 0

Jonna, 243 measures, at 133 Rapeesa garce: ST

12 0 0 00 200 | 5909 4 0 0

K ) o | ] : —_—

Difference between value of net produce of wet and dry crops on these data - 11 7 0
' ‘ - . o T #26 per .nant. L1 befufe.

In the next place, I have no data for cialcu¥at.ing the proportidnatc% amount of
ag rieultural charges at the sevoral pr.ices of grain, apd I have accordingly made
them directly proportional to those prices. As, however, T found that the average
\ ' : cost of wet cultivation in Kurnool, as,
shown in the Revenue assessment papers,
~was higlier than that in Bellary, as given
- by the Collector, after déducting from
the latter the assessment and cost of ploughing, I have t?kc.::n the forme?' as the
standard, lest it should turn out that Mr. Wedderburn’s statistics under this h?qd
: a refer to other than the present high

For 158 Rupees ;géfrce'. - prices.  Similarly, the Kurnool agricul-

Kurnool ... ... "Rs. 5 0 0 - o charges, which are also, though to-
Bellary v ey 3 1,2 > a less extent for dry crops, in excess of

cordance with the principle adopted in all

“or 132 Rupees a garce.
Kur‘nfﬁlr ' ! ‘Rs. 13 13 g

Bellary v ves ay 7‘ 1

Bellary, have been adopted.  Lastly, in ac ‘ |
Reveni:a Scttlement operations, the value of the straw has been loft ag g sct-off.
(> R . . ¢
against the ‘cost of maintaining cattle for agricultural purposcs. This arrange-,

o

ment, when prices are high, is always favorable to the ryot, and itis particularly so
’ .. v .
in the case of wet cultivation in such a district as Bellary, where there is really no

 Erass, and where the out-turn of jonna straw is frequently extremely small, My,

Wedderburn indeed makes the value of straw at present greater than ttfe whole. c'ost
of cultivation, exclusive of the assessment ; and if: its value he reducﬂod, in proport.xon
to that of grain, to 4 Annas%h bundle, it v‘vould still ampun.t fo Rupées 12-8-0 against
Rupees 16-11-7, the cost of cultivation Wlt{ l}ellgry quantmefs, and Rupees 13-13-0‘
that cost on Kurnool data. . K ‘ " : : :
© 100, Proportion of difference of out-turn al'al'labl.e Jor a water rate—This is the’
néxt point to be considered. Theryot st have considerable induf:ements' to convert
hisdry lands into paddy fields ; supposing then the above calcu]agons of the rcl{ttwe
-value of the cropsto be sufficiently accurate for tho purpose, what part of the du‘.fer-,
ence may be considered available to yield a return on the outlay which the project
will entail ? In discussing the question with Mr., Gordon, it was suggested by him




) * Rupees 8-15-6.

that the imposition of the full rate should be gradual,and that three years should
be allowed to theryot to acquire the art of cffective wet cultivation. It is evident
that, if this be done, a ryot will be the better able to pay a high rate eventually,
and it would seem to bethe intercst of all concerned that such an arrangement
should be made, and in such case, I would propose to take, as the primary full
water rate, 75 per cent. of the difference, Rupees 11-7-0, obtained by adopting all
details, except the standard prices, from Kurnool, and which rate would then be

Rupees 8-8-0. This rate is less than 66 ' 5‘3"

~per cent.* of the difference, Rupees 13-7-3, T
which the adoption of Bellary quantities would give, and I have no doubt, myself, ™

that the results deduced from those quantities show a difference less than it rcally
would be, because, while-the dry cultivation may require to be reduced to the
standard of Kurnool, the proposed irrigation oughs considerably to exceed that
standard. It may be thought that the per-centage proposed to be taken 1s high;
tinc.l undoubtedly it is so when compared with that which would be required to make
Irngation works, in situations presenting only ordinary difficulties, P2y handsomely ;

! ff,'r‘n but in the present case there is no relicf
¥ o
# RS,

t Net produce S .. 3 % % to be afforded without a heavy outlay,
Deduct land'assessment... - ... 1 2 0 andas,if the onc calculation be adopted,
| ' ‘ ' 4 5' s - theryot will obtain a profit of Rs. 9-1-91’
Add Rupees 13 7 3} , 5 g Deracre, instead of Rupees 4-5-6, and in

— 880 the other case of Rs. 5-13-0, instead of .
9 4 9 Rs.2-14-0,therecan be little doubt but

. . that the inducement offered is, accord-
ing to either calculation, sufficiently great, especially if, as suggested, the incidence of

~ the water rate be gradual ; and I should propose that it be made Rupees 5 for the

first, Rupecs 7 for the second, and Rupees 8-8-0 for the third year. I should then
xe?ommend that this rate be retained for five years from the commencement of the
fhud year, or seven years from the first acce.ptance of water, and that, thereafter,
it should be revised., with reference to the average prices {gf these seven years.

[CERE

Mr Wedd : R R -
- Wedderburn puts the average consolidated wet and dry? assessment at

Rupees 6-8-0, from which, if the dry asscssment, Rupees 1-2-0; be deducted, the
water rate would be Rurecs 5-6-0,  Again, looking at the half net produce, to which
the Government assessment has uéuﬁl?y approximated in the newly settled districts,
1t will be seen that this plan would make the water rate and land tax combined
' Rupecs 9-7-4,* or Rupees 7-11-6, from

which deducting the land tax, Rupces

1.2-0, the water rate would be either

* According to the yield adopted.

. Rupees 8-5-4, or Rupecs 6-9-6. I judge, thercfore, that while it may not be capable

at present of demonstration that a higher water rate would be casily obtained, that’
recommended is not likely to be found in cxcess of what the ryots generally will
’be .g]ad to pay to obtain immunity from the uncertainty ,which chqractex-izcs
ngnct'xltural operations in Bellary, and which in very many ycars has been changed
only into g certainty of almost utter failure of the crops. -1t may Le added that,

4 should the Upper- Bellé.ry project be carried out, it is probable that Revenue Survey, -

Rupces 8-9-0, or, rejecting small fractions, - ', |
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and Settlement, operations will precede the actual commencement of irrigation;
and, if so, all the neccssary data for forming a reliable opinion, as to the actual !
difference between the valus of the outturn.of wet and dry cultivation, will be!
then obtainable. Provided, thercfore, my calenlations be sufficiently accyrate, not’
to give an Crroncous, and a too favorable view of the returns which may e
expected, and, on the other hand, to form a fairly reliable basis on which to negotiate,
it will probably not nake the project less aceeptable to any one, should it Le found,
when more relisble and complete data shall have become available, that the water
rate which has Leen pmposed will admit of increase. ) _ ‘

11 0. Project provides for a perennicl supply—2nd erops.—The project, as estimated
for, provides for supplementing the ordinary freches of the Toombuddra with
reservoir water, and it is supposed that, even should the supply be, in rare scasons,
not absolutély continuous throughout the year, there will be, at any rate, water:
quite sufficicnt for two crops. The Government have recognized the principle, that
the charge for a water supply for a second crop need not be less than that for the
first crop, though in all cases in which the supply for the two crops isregularly taken,
it Lias been usual to fix a commutation rate considerably bclow double the ﬁrsﬁ,
erop rate, and, similarly, I should propose that Rupees 15, instcad of Rupeoes 17,
should Lo the double crop rate. 1 have suppnsed that 1,50,000 acres will be the |

¢ area of the first crop, and it may-be assumed as tolerably certain that the extent

of second crop will be considerably less, for some first erop cultivation will be com--
menced late in the scason. It will not perhaps be taking too sanguine a view,

- Lowever, to estimate the area of the second crop at 1,00,000 acres, or two-thirds

of that of the first crop, aud the gross returns would };hen stand thus :— ¢
1,50,000 acres at Rupees 8-8-0 ... . Rupees 12,75,000 ‘
©1,00,000 ,, 8t , €80 6,50,000

/ oo N ”

Total Rupees 19,25,000

“or 13-38 per cent. cn the amount of the estimate, Rupees 143,838,000,

In deciding what- deduction must be made to obtain the net return, the data’
available ave very insufficient. . The cost of maintenance of the Jumna canal is
said to be 6-8 per cent. on the cost of construction, and that of the Goclavery works:
7 per cent.; again, interms of the arca irrigated, for the former this cost is 7 Annas-

‘ an acre, and for the latter 66 Annas. The nature of the works on which thol

capital outlay will, in this case, have been incurred, must be taken into account,
It is evident that tho maintenance of deep cuntings in rock can cost but little.
Similarly, masonry walls, another heavy itcm, will absorb but a fractional P(.‘l‘-cent-"
are of thelr cost for repairs.  The works in@eed which, make thie canal céstly are just
of a description which will requirc butlittlo rcpairy and I think that one and a half per
cont. on capital cost, equivalent to Rupees 1-7-0 an acre, would suffice. In order,
however, to crr, if ot all, on the safo #ide, it may he assumed that two per cent., ‘of
nearly two Rupees an acre will be needed, to which half per cent., or nearly 72’000
Rupees, must Lo added to cover tho cost of the 1lome and Indian Establishments
of the Company, a share of which would be debitable to this project, makin '_;

_ altogether two and a lquf per cent., and the n2t returns will then bs 10-88 per cent,

4
oy the outlay. e

_F
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,' | c;f; gardens has, in several cases, hafl to . be %mnioned, ﬁecausa the water is fudnd{
" to kill instcad of nourish vegetation, The water level is now 1:? tp 20 fget fmﬂ}‘??s
= from the surface than was the case some years ago, a3 the water marks on the many,
" fine wolls show. - Last "year, so éxtreme“lwas the need of the inhabitants, that, as

Major General MeLeod informed me, but-for g timely full of rain in April last,.

HL Prodasse refurn from Cunal above,
expressed the opinion that the storage of water

Project, and to show that, not only will all the
satisfactory footing ‘

without reservoirs.—1 have already | :
should form an integral part of thig
cultivation be placed upon a more

.

by‘this means, but that by providing water for tho double erop
- @ hetter return may be anticipated fro

m the outlay, the cost of the scheme without ] “ - which gave a supply of water to the for t ditch, and to the tank near the Travelle_rs’i
Teservoirs will now be given— I ~ ; - Bungalow through Fisclier’s tank and channdl, the bulk of the jnhabitants would havq‘
L _ ~ . 7 : ES. - ~ bad to quit Bellary. The establishment for the supply of the troops costs Rupees_j
Estimate, including reservoirs e 7. 143,88,000 ‘ f '~ 834a month, . or Rupces 10,000 a year, 22;1191 the Major General says that they are
: E'sltima ted returns, gross 1358 per cent, T o ‘.‘. . very badly off for wat.er; that the ‘erccti‘t‘)n of five additionfd-pl.un.go bathsj, lias been” -
: Net .. .18 - 1 P ~ sanctioned, but th?re is no water for them, ;md.s‘? the ‘t;an({tlorx is mo.pcm’mve;l that.
Amount allowed for reservoirs o N 21,60,000 ‘ the Barracks and F gm.lly Quartg‘rsxarg to be urnished w 1?11 L}lskus tattxc_s, but yvvxenco
Share of Management and Establishments. .. - 9,57,500 N : - the water 1sto come is a problem | y_et.‘ to be ;sgh’ed._ ‘_It is perhaps ‘not proqa].ﬁc
‘ | - —_— o - that a water establishment could be entirol y dispensed with were the canal construet-
27,17,500 - ed, but at any rate it would be cgpable: of grcductiqn to a very small monthly sum,’
o R | — l ,  just to Jook after the distribution, and,-What is of greater importance, tle troops
5 E:ttil::::;de:gs:;‘;e ‘;;zfs(;rage - 106 er-;ent 116,70,500 ’ . ‘i&ould oet five or si; times as much Watqrras ,i? now obtainable, and thatA gf.' goqd, in
| Fmated retur & g o per cent. o . . * ‘stead of bad, quality. - Supposing, then, the valuorof water to bo sup?hed to t119
It must furthey béArememberéd tI;at besides th(’a’ great object of the Projéct, ; . Military s‘catiog to be Re, IO’QQO’ a‘md’ that for t‘he‘townRu[zees 20’(-)-00,’ which amou.nts
the Securing of as. wide ap arca of cultivation az possible, it would be far -y o only 9 ‘P’ies per head,'per mensqm,fgr the t own‘pppulatl‘on of43a,'.1'4‘8, and all‘om»ng“
more  advantareoys to the ryots to convert their lands for two crops than . ' | 36 gqﬂons;& head 1‘3e.r diem, the PPy rec}u;red W;) ulg be317; cuble yard's an hour\
Or one, and that, -though the outturn from the second’ crop’ will generally | about sufficient for 259 acres, _the water rato ‘on which would be 3,750. Phgreﬁ‘)ref
be somewhat less than from the first, this defect will be more than compensated for ]\ - 26’250 Rupcgs would be th? mnereaso dext vable'ffom th‘e Sup p.l v to‘th © fown, in heui
by the great 4 dvantage of providis ;n orc constant omplogment. for 11 cattlo ad | ~ offor agriculiursl purposes, and 5} Iac:s, the additional sum which tay reasonably be
field labor, which must in either c;e bo maintained. I much wisk that I had been ‘, ) spent in carrying the canal on the higher level, $0 as to command Bell‘ary. 1 have{%
able to forward, with, this report on the cangl estim.ates the same full particulars . stated, in paragraph 92, that probably between three and four laes would l?e save(i'
for the proposed reservoir arrangements ; nevertheless, notwithstanding the risk | by lowering the level 2122 feet at Darojee tank, and of the difference, qu_eest
always attending the adoption of opinions ’base d on pers (; nal conviction, ather than " 1,29,000, between the estimated cost of the fifth section and of that part which would
On ascertained facts, these opiniong appear to me so far reasonable as to justify the . . ) be then‘ superseded, as also Out‘ of the SiXﬂl seqﬁcn QSﬁmate; RUPCGS 5:263660; Per't
hope‘ that it will pe found Practicable to store sufficient water for the requirements Laps onc-third would be .S?VCd by increasing the fall from Darojee tauk down-’
of thig Project, and of the Kurnoo] works also, at a rate of cost not in excess of that ) ti'ards, or altogether there would be a decrﬂcz_trse‘ of about ﬁ_ve and a half lacs, .
which has been entered iy the estimates now ;eported upon. - . \ : g Lo oL - ol . ; f
112, Considerations fdbon'ny the adoption of the high level line, which has been est;- Y ’ . Such Leing the case, 1t dogs nof; ppear ih‘at aI}y e, acrifice need be! m]a'ld:e';
malted for.—The considerationy w}, ich favor the adoption of the line of canal, asg \ - in order to sup ply Bellary. very littlo uced Le said of pue socond reason: the o
selected by Mr. Gordon, ghe g

ugh'a canal on a lower level, would probably be cheaper, ' : ' ’ i
. L : . ) : . . rate navi-
1r6 a short explanation, Seeing that an abundance of tion canal has crossed the Huggry and approaches the water shed, a separa

; of navigation from Bellary to Kurnool. - Should it bo found that, after the irriga-.
| ‘ ,
|
: , b - Y ‘ ¢ 13t 1o ; its construction would.,
)7 anycase, be available on the two sides of the Huggry, f gation canal can be ‘carried at o moderato cost to Kurnool, its co g
[
]
A

may be considered o requ

and that the irrigation of these lands will be as beneficial as, and more economical doubtless, be deglyz}ble, and it would . probably give a fair I‘Otlfrn on 'the ou'tl'ay,.
et ; This, therefore, may be taken as a second reason, but the first is, I think, of 1tself
any water for irrigation into the valley of the Hindry, - ’ ’k it very desirablo that the hish el should bo refained. |
Lcanalappear to be reduced to tywo, , : sufficient to make it very desirable that the Jen e :
which a supply of good water to- Bellary will sccure ;
T a possible, future, line of navigation between Bellary

than, the carrying on of
the reasons for 5 high leve

First, the aq vantages

, ‘ : “ ' l 1te Los L’Zlar»Po ’m‘.—-—AlthoﬁfrB in the absence ofa-‘
second, the Provision fo M8, Rough estimate of Lower Be g £roject.- ot

. ) , A regular investication, and of estimqtesifou‘nded thereupon, an wformation which
liz(i:r{n‘:rxll:::’ﬂlln o cction with the Kurnool canal. As regards the sty it may i) : can bo g?v:l ;: to the probable cost of extending theI Bellair}}: canal works beyond
£ wat at the populatmr{ of l.}ellary 13 about 40,000 ; that the‘.emstlng'means’ L ‘ ' that station cannot be decmed. reljablq still tl‘xg Opinion of Mr. Gordon, who h;zs :
A oo o onorating yoar by e por wlors beriod ; that therg \\ j - for a long time past been engaged on similar investigations in the Bellary District, |
are extremely few wells from which water fit for drinking is obtainable, while the i ; : st L Cf com I alue, and I, therefore subjbin the particulars of Lis rough esti- |
water of g large number of the wells is unfit even for washing, and the cultivation | ‘ }( . K . s ) ¢9 oy SRRt '.'1 6. .. ] -
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mate to whicli he bimsclf does not desire that any undue importance should be

attached.
Increasing the capacity of the canal above Bellary ... ... 25 lacs. -
Canal, Bellary to Huggry e . 120
Weir across Huggry - 2%,

- Canal, Huggry to Hindry wator-shed e ... 36} ,,

Supply channel from water-shed to Hindry ... .. .. 2%y
Main irrigation channels 3 »

*Or adding 25 per cent. for establishments, in round numbers, 100 lacs, I

exclusive of storage which would raise the total to 125 lacs. Total ... 81 lacs*

114, Cost of Upper Dellary Canal Project in terms of cubic feet per second at the

1Iead.—1In conclusion, as affording a convenicnt means of comparison, the cost ofa
cubic foot per sccond at the head «<f the canal may be given, and as the supply is
iutended to be constant and to vary but little, it may be compared with other
canals similarly circumstanced. The proposed discharge will be 800,000 cubic
yards an hour, which are equivalent to cubic feet 2,250 per second ; and the esti-
mate being 14,388,000 Rupees, the cost of 1 cubic foot per sccond will be Ru-

- pees 6,395, To institute a comparison with the Kurnool canal, however, the cost

of storage must be deducted, and the cost of 1 cubic foot per second will then be
Rupees 5,187. For the Kurnool canal, taking 160 lacs as the total cost, exclusive

of reservoirs, the discharge at the head being 3,000 cubic feet per second, the cost
of 1* cubic foot becomes Rupees 5,333.

From the Collector of Bellary, to the Consulting Engi;mcr for Irrigation and Canal Company,

dated Camp, Hindupur, 10th January 1867, No. 60.

1. TIn reply to your letter of 19th December last, requesting to be informed what is consi-

dered, in the Bellary District, a fair average yield per acre of paddy in Madras seers, I have the
bonor to etate, that 1,006 seers is a fair average yield.

2. The value of such grain, at present prices, is Rupe<es 133.

3.. The value of the grain at the average rates of the last five years, is Rupees 71, and of the
preceding five years, Rupees 44. |

4. The average land tax, per acre, in the Tlospett, Bellary, Alur, and "Adonie Talooks is

'Illnpees 1-2-0 per acre of dry, and Rupees 6-8-0 rer acre of irrigated, cultivation.

§.  The fgllo“ring is a detail of average charges per acre :—

b . ES. A. P
. Ploughing e . .. 6 0 0
2, Manuring - 5 00
3. Seed ) . 700
4. Sowing, &e. .. . ) .- 012 0
5. Weeding . N 6 4 0
6. Reeping . . 4 8 0
7. Threshing .. 300
Assessment ., 6 8 0
Total ... 39 0 0

6. The value of the straw obtained from ome acre of rice cultivation varics according to
the demand. The local price is at present Ru-
pees 37-8-0.% It has progressively increased
of late years.

* Aversge 50 Lundles, at 12 Annas each, Rup;3537.8.0_

A 1. Th? dry cultivat'x?n which obtains in the above Talooks, is chiefly jonna, sujja, and cotton.
13\ 1::cx-e of jonna, supposing it to arrive at maturity, uninjured by drought, while growing, or by
blight, while earing, will give an average of measures 333 sccrs on the best mixed hlack and

-
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eandy soil, and 200 Madras scers on good red, and 150 seers on inferier red. . Jonnais the most

s profitahle crop on the best black eoil; it alter-
6 Maund; of cleaned cotton at present price of

- nates with cotton. The yield of cotton per acre

lsna‘;g‘el:hlzfxzz\;;n::gdn‘fpfj’I’)’:r Maund© L 18 .depgnds entirely on the BeAE0N. It i? hardly _
- C Teial ... 0 ever a good erep on the lands in que.stxon froms

: ~  defect of moisture, but an average yicld on the:
“ best black and sandy or mixed regar soil, would .
be Rupees 90.*  The other cereal erop on Ylack .
Neay .. 48  soil is corra, which will give, if it comes toa
) good crop, Rupees 431 per acre. S

8. Tho question, however, is not between the actual out-turn of a full crop of paddy, as |

4 309 Madrag seers at 8 por Rupee o ,37i
10 Bundles of straw at § Rupes each ..
. .

~ ¢

compared with . that of other grain ; jonna, for instance, will giyé one-third of the paddy return .
with. a better straw for forage ; but the question is whether the project of certain irrigation and :

cultivation at the large estimated cost,. is wo.th being undertaken in view to the prevention of .
future famines, and death of valuable stock. R C k -
9. As regards the payment of an assumed water rate by the ryots, generally, for the whole
acre watered, without difficulty, and with manifest advantage to themselves, it should be recollected
that during the last six years, millions of money have been imported into this country to pay for

cotton, of which Bellary with its cotton area of 4 lacs of acres has reccived a good shave, that it is

not likely that agricultural produce will ever recede in price, and that the assessment which might
have been onerous or sufficient fiftecen years 8go, is now virtually reduced .more ?h:m .50’ per cen.t.
by the alteration of the value of money, owing to its abundance and grain, owing inp art toits
scarcity. The pobulation of Bellary is 39,308, viz :— ' i

Mellor and Druce Pettahg contain "o on ™ eee e e 24773

Jowl Bazaar ... 13,975 ‘

The Cantonment ras S . 3.560 .

Total ... 39,3208

Memorandum of probable gros3 rctwrns and charges, &e¢., for the cultivation of onme acre of
Padly, Cotton, and Jonna, &e., on wet anl dry lands, respectively.

1\ -

V ALUE OF PRODUCE PER ACRE. Value of \ Value of
) , o grain, &c.|grain, &e.
Amount at the aver-; at the aver-
. Kinds of Crop. of charge Profit per 13%'2 rates of 3853 ratesr of
‘ Value of | Value of | Total |peracre.i acTC ?:ou? %’f:gs £ my;"?xs?
Grai Straw. Receipts. ‘ Jiiro ¥

rai. 1271 to | 1266 to

" 1275. 1270.

— \
"1 ms. a1 RS A.\ RS. A.]RS. A .| RS- A.| ER8. 4 R3. A
- :

Web oo | Paddy ..0133 0| 37 8170 8| 82 01181 8| 71 0} 440
' Cotton .| 72 0| 18 0] 90 0] s210] 57 6i*150 0 | 28 0
Dry (| Jonoa ! a1 8] 21-0| es 8| 1814| 4910] 2070 | 16 4
Korra ...‘ 37 8 5 0| 42 81 1814} 23 10 23 0 14 O

N. B.—The average rates of last and previous five Fuslics, are with reference to the valae

of grain only. . .
& J # During American war,

Ce T (Signed) A. WEDDERBURN,
v o o , Collector.
S (Trus Copy) b ,
- . (Signed) J.3MULLINS, Captain, R. E,,
o . . . _ . Coniq. Engr. for I and C, Company.
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Proceedings of the Madras éwern@i;: Public
e " 21st February 1867.
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; No. 403, ) Read thé foﬂowing Igtter fr'o‘m"th‘e Cpnsulting Engiﬁeer for the Mradras’ <
. - -~ Irrigation and Canal Company 1 | . p }[-s, .
»(Here cpter ‘No“.'_ll‘l , dated 3Qtl} Januvary 1867,) (47w . <.,

-

-

‘ ’ ' M N - E - R ) v },{
, No. 408, . ~ OrpEr TH};@O&, 33& Feb“?arylﬁ‘ﬁ?, NO‘; 518. P ,
| “WOR ). 1. This report will be comirunis -

- . - aview to the question of the amount of - i

water rate, per acre, whichi may be imposed upon the land to be irrigated from the 7

proposed canal, for a first

crop and for a second crop,

being considered in that |

1

" Retarn showing the means aud cost of the Water Supply, Bellary.
S !Tut;ﬂ nuivz‘xber ' o
[ employed . Totalc;némthly _ Remarks,
‘ 1 monthly. ) St R
—_— e ' ~
p _ o . RS. A. P .
uckallies .., el B0 530 14 3 | Exclusive of Rice money,
Draught Bullocks o 16 158 0 0 Do.  of Govt. Bullocks,
ater Carts only '’ b 5 16 4 0 .
Water Carts com plete 4 %6 00
Bheestieg e . 2 14 0 0
Coolics N 39 0 0
_ -
Total ...i _ 834 2 3
N.B—-

hThe Watermen supplied to Garrison and Lock Hospitals are included in the total of
e probable requirements of the Artillery have also been calculated for.

By, - (Signed) R.D. THORPE, Captain,

Coolieg, T

16t% January 1867,

- Dy. dsst. Qr, Mr. Genl., C. Districts.

(True Copy.)

departmegt‘.‘ S I
2." The Consulting Engineer for Railways will be

requested to! ascertain, if, *

‘communication with the Officers of the Madras Railway, the cost at which rock !

.cuttings have been made for. the formation of the line, reporting the length and .
as well as the character of the rock, dnd the rate per

t

" . # . -t
depth of cutting in each case;
H

- (Signed) J, MULLINS, Captain, R. E.,
~ Consg. Engr. for I. & (. Company.
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- cubic yard at™hich it was got out, and whether by blasting or otherwise, !
8. Application will be made to the Government of Bombay for information ’
~regarding the cost of the heavy rock cuttings ,on-the Bhore and Thull Ghauts ix .
Mot Breddoncy, e e
.4,  Communications will be addressed to the Government of Bombay and to the 5
Oomniissioﬁer for the Government of the Territories of His Highness the Maha Rajah ®

of Mysore for the”purpo'se, of ascertﬁining whether. the site of the old Tank at Mud-

duk Masur can be made over to tﬂh“‘e Madras Irrigation and :Canal Company for !
restoration and enlargement, and on what terms ; also whether there are any objec- f

" xeservoir by the Company on the Toonga;at' agoli, Ce e ;
R © (TrueExtrmet) . .
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T Colonel, R/'E.; !

-, ,

- ¢ - - ‘ ' ﬂ b LA - o |
N Lt T et

g  Becretary to Goyernment,
. L ‘ i
To the Revenue Department, . ¢ _. : ,
"»  Consulting Engineer for Railways. w ‘ o : :
v » e for Madras Iivigation,and Cangl Compgny, | ‘
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