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. ™ Read the following let_te: from the Consulting Engineer for I'rrigation\ and Canal
— ~ Company, to the Secretary to Government, Department Public Works,
dated Madras, 5th March 1866, No. 156 — —

| ' 1. My last report on the operations of the Madras Irrigation and Canal Com- '
- SN pany in the Nellore Division was made .
| ) I’rgf::gliln%;gadms Goverm‘nent, No. 866, 30th iy, a letter Nu. 220, of the 7th Ma}'ch“l '=§
. RARAE . 1865. Ihave just returned from Nellore,

and have ascertained from the Executive Engineer what progress has been made
f in selecting the line for a canal below Somaiswaram, and estimating its cost.
The enclosed tracing from the Atlas sheet, No. 77, will help to render clear the

-
—
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T T ; | T [ - few remarks I have to make on the work done during the last twelve months. '
- i S Tk (e Ky e ’ COR 3 ‘ 3 - ‘ " o
: g | . T did not visit Somaiswaram as the works at the anicut site were stopped :
i T L . : . ; sait. ‘
o B0 l[ in June last, and very little work has been done since my last visit.
i: "3, The line upon which the Executive Engineer is now working coincides,
j _ .

for the upper 10 miles, with that originally chosen, with the modifications, however, -
at the Thalagarayapuram tank, &e., mentioned in paragraph 7 of the previous
‘report ; then at the 102 miles, instead of dropping; the high level is retained, and = -

s
i

e

E ol - the line is carried round the Nulla Vagu valley, a detour of 21 miles.” On quitting -
; o 3 this valley the northern slopes of the Chajerla hills are fqllowed, and the general ’ \
L direction of the line is thence south-easterly, but with many considerable bends,

caused by the numerous Spurs which run in a northerly direction from the water-

shed, which lies nearly due east and west.
' 4. The line of canal has been selected and plotted for 45 miles, and nearly
very shortly an additional 10 miles, which will bring the
rear Puddulcoor, will be completed. ‘ :
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so up to 53 miles, and
3 line to the water shed near
; - 5. The system which the Executive Engineer has adopted is, first, to run.
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T .-‘“:'ﬂ"?i.{i;;w?iu,nfi‘""dr."‘w;m-w- : 5y ~rough contour line ; second, o lay down base lines appr 0X1mat1ng to the contour,

. !‘mﬂ

iy

and, thirdly,ffrom these base lines to run off sett levgls sufficiently close together, and -
of a sufficient length to afford a clear view of the peculiarities of the ground. The

line for the canal is then lz}id down upon the successive survey sheets, after con- .
N sidering the ‘comparative advantages and disadvantages of a more. or less close -
adherence to the standard level at eac'h 'point, and which level would give 2} feet
of cutting on the centre line. -By this arrangement, without repeating the opera-
tions of levelling in the field, it becomes practicable to adjust the line of canal

to an altered gradient, should it appear ad\fisable to make any change ; but there

5 would still be the re-casting of estimates, designs for masonry works, &c., and these -
would entail much labor, though not any great additional expense. L.

o water-shed near Puddulcoor to the Kistapatam backwater, a
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L : S S T B L i distance of 25 miles in 3 direct line, the investigations requisite for the selection of &
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o T | the best line for the canal have yet to be made. This section, however, will run : B

o Uy il . . i

A e e kﬁf"z@fi“%ﬁ & : ' ~ much straighter than that above the . .- A
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' 200 feet above me? : a great command* of level, and almost -

rsion will be for the purpose of obtaining favorable positions -
ne a considerable branch channel will be required
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the only causes of dive wil
- " for falls. In addition to this i

Lol
5 ARy L ]
GF St Rl . .
3 P e T i
g N ) R .
¥ 35 - .
BN

N
i

N I
SR RTEREL
; A

- R gt

-

SIS iRl T

»

"
i

/ L
7 r/‘f/lai}

!
/& quft. u/ t

.




from th - i .
m the water-shed in a south-westerly direction, to water the lands in the valley”™

: of the Xundleru.

7. Th i .

e Engine:rse‘lz;;?v?: thte 11lne up to the water-shed has been made by the Exccu-

-and he has th’erefore a'llw Odt o future use of the canal for navigation purposes,
o mine hes o mile A ;X:. :Ilb’ four inches a milo fall as a rule, with an increase
ents, the cutting a short di ;ﬂos in very hard soil. With this arrangement of gradi-
were the fall ianeased to sIs 3nc£‘> above the- water-shed is 16 fect as a maximum ;
would be 321 feot, and & ni:‘(;e.n Lﬂ;hes a mile .the maximwn cutting at this point
taken some timé :m 1 1abor to 1}:11c all Wo‘fld give 431 fect cutting. 1t would have
irrigation canal, and there are ms’zf ccftame.d what fall would afford the cheapest
settlement or selection of the best a:r;ncjzmlcr:tl;ortant data wanting to the Probe

] .

8. The st

mum, with a 32;:111 fflsr;;e?iid todcarry 1’20:0.00 cubic yards an hour as a maxi-
ever made for widening it h , a;; 2 bottom width of 79 fect, provision being Liow-
There is no doubt v}h:t : creafter so as to carry 2,140,000 cubic yards an hour.
quantity being aVaﬂablee‘fer sf land for the consumption of even & much larger
miles will be ZOmmandezl N detwcen . Somaiswaram and the water-shed 125 square
water-shed the area i » an half this area would give 40,000 acres: beyond the

rea is practically only limited by the supply of water.

9. Th sti .
be dependede Egs‘sltxg(i Cg'i:‘:ztter. Slfpplzy 13 th? great difficulty. The Pennair cannot
voirs, and really the most i 11'1:1gat10n,' without the assistance of tanks or reser-
the reserve, required to :u mlpoltaut pm.nt for settlement is the manner in which
made available. I think TPP ement the inconstant freshes of thie Pennair, is to I{e
is not at all likely that an Oof?b“ddm water may be left ou’ of the question, for 1t
January, when the prin y “{1 L be t(_) spare at the season of the year, September to
which the first 73 mill)os c;P'v‘l crop in Nellore will be on the ground, added tf’
fied, 50 as to carry 50 ' ) of the main «?anal from "Soonkasalﬁ- will have to b.e modi-
surplus from the huulsl :’;1‘ cttlant. more water, before there will be any consulera.l?le
every scason far more Wa(t)r IﬂOf the_ Pennair. This latter river, however, carries
rapidly, and the water m °"t 1an will ever be utilized, but the freshes rise and fall
head by constructing reselxl-s -bo stored. This can be done either above the canal
a project for a reserioir omv;lrS on one or more of the afiluents of the Pennair, ard
Board of Directors: or b . Chittravutty has been investigated and is before the
: or below the head of the canal by the formation of t;mks at

sites commanded b

1 .
tanks. - y the canal, and to some cxtent by the jmprovement of existing
t until it
t the fall

al need

10.. Either ’
is decided which (;)fl.:ﬁeizetpl‘il)ns can, it appears certain, »° carried out, bu
and dimensions of the crmol ¢ adopted, it is not possible 0 determine wha
never carry more than‘ ﬂa Shoul.d be, for, with the reservoirs above, the can
require, but, with tank 1161 maximum which the cultivation 8tany moment may
city must be such oY to be filled, the case is far otherwise, and the capa-
as will enable these tanks to be rapidly charged, 0 8S to provide

the reserve wit . :
ithout which no part of the cultivation would be safe. o
heme which

11. The choi |
the Company n:amflz (-)f means depends much upon the extent of the s¢
, y desire to develop in Nellore. For every 50,000 acres of single

e o et s 0 A

[EOSRSA

iy Tyt AT R R

™y
kN
g

’

00 millions of cubic yards will probably have to be drawn off
d so, allowing for evaporation and absorption, pérhaps 150
be stored. If thg cultivation be limited, and if the wants
d, the storage can probably be provided without difficulty
eans of existing and new tanks below the canal. I

‘Trop cultivation, 1
from the reserve, an
millions would have to
of navigation be ignore
and at a moderate cost, by m

should say 90,000 acres might be taken as the limit of cultivation with such a

scheme. On the other hand, these tanks would certainly be dry for many months
in the year, and nothing more than Jocal navigation would be possible, nor could

second crop cultivation
tively small project wo

uld be safe, but it would not admit of much expansion.
12. Supposing however, 1,50,000 to

ink it would be worth while to construct a reservoir either

tty or other affluents of the Pennair, above Somaiswaram; for

d be for irrigation alone some 600 millions of

on the Chittravu
: be stored woul

then the quantity to - ¢ !
cubic yards, and accommodatlon for such a quantity could not be found in tanks:

below the canal. With pavigation using wholly or partly the irrigation canal, it
would be of much advantage fnancially to be able to carry on second crop cultiva-
tion, and so cxtend the period of usefulness of the works in each year, "It might
also be practicable to combine provision for the wants of cultivation and naviga-
tion in Nellore, with that for §im'lar wants in Cuddapah south of the Pennair. :
13. There is one important respect in wh
have an & dvantage over any single Teservoir, and that is in the comparative
certainty of their supply Th .
of this area is pretty sure to come within reach of rain-fall, but the limited areas of
the catchment basins of particular affluents may not be so favored. On the other
by the canal itself will tend to silt it up con-

hand, the carriage of storage water : o sl
siderably, and so increase the cost of annual maintenance, for in this case the

amount of deposit would not be determined by the: quantity of water carried
during the year, put by the circumstances of its ‘admission, and, with tanks
below, it would be necessary to carry the largest quantities a the time the river

water is most heavily laden with silt. _
14. As grranged ab present,‘the line of canal from Somaiswaram to the 15

miles would do very well as a permanent navigation line, and similarly from the
36th mile downwards it would also be very suitable, for its want of directness is
more than compensatcd for by the entire absence of locks for 30 miles, and conse-
quently of the delays dependent thereupon. The canal round the Nulla Vagu
valley, 16 to 36 miles, W¢

traffic be developed, it woul
gorge of the valley, whereby .
there would be 2 supply for the drop and lift locks,

making such 8 junction

15. So faras the info
opinion, the only 2l
would be advisable, ar€ =

1st.—The ipcrease of the

d become necessary to ‘make - a short cut across the
18 or 19 miles would be caved out of 21 miles, and as

rmation at present available has enabléd me to form an

e oo st et e e

e e T - - - o~
- "’\m

bl

be provided for to any considerable extent. This compara- - |

2,00,000 acres to be the area which it
ately to water in Nellore, and that navigation also is to be

ich tanks below the canal would -

e Pennair drains 13,000 square miles, and some part °

1o, would be 2 sufficiently good temporary line, but, should

there would be no difficulty in -

] . . . R o
terations 1n the Executive Engineer's arrangements, which

mazimum depth of water to be admitted into the |

K B e R T & ]

. .
) (’"Lurwuf /3 2 - )
: e [vt‘-‘b Ll M * / ya .
, ‘ e/ o XN J (7 £y o)
g | // | ¢ L “Q,// u-‘*/ o/ ‘% L

/ﬁ Jace OV




R et e S et

canal, from 6 feet to 8 feet.

The water is sure to be wanted, and the increased
cost would be small.

And.—An alteration of the fall of the i)art of the canal in the Nulla Vagu

valley from four inches to eight inches per mile, with a proportionate decrease of
cross section.

This would not bar temporary or local navigation, and it would be

3 permanent economy as regards irrigation. The line below the 36th mile would

have to be placed seven feet lower down th

‘ an at present, but the levels already
taken would enable this to be done, ) :

16, As the necessity of crossing the water-shed w
obliges the upper 66 miles of the cangl to be laid ou
probably be the best plan to combine navigation with irr
line, should the Company be dis
water-shed, however,
be divided into two,

ithout too heavy a cutting

igation on this part of the
posed to provide for navigation at all : beyond the
the case will be different ; the irrigation canal will require to

if not three, principal branches, and it will be economical to
construct these with as r .

apid a fall as the nature of the soil will allow, and none of
the branches will the '

‘ n require to be of a size suitable for navigation, added to which
the concentration of fal

‘ alls is the most advantageous for a navigation canal, and
their distribution fo

T one for irrigation purposes only. I should

, therefore, recom-
e exception, of course

, of the provision of a suitable site for the

© Executive Engincer's approximate estimate for the

shed near Puddulcoor, a length of 66 miles :—
Anicut estimate ., ., 1,62,470
- Works at and above Head Sluice . 9,548
Earthwork, 1st Section, about 4 miles e e e 52,416
Mésonry works do. oo we 387,160
Amended earthworks Estimate. |
’ 2nd Section up to 10 miles 93 chains from
: Somaiswaram ;
Tt e el L 180412
M - ] H
_a‘sQnryAworks do. ... . .. e 69,745
Deduct channel round lock at 4 miles, | 10,982 5Ll
Deduct for carthworks saved by forming: ; T
tank onwagfe land between 7 milesgg chain
and 8 miles 21 chains... L :
. nguct for earthwork saved by going thr h 14,000
Thalagarayapooram tanj N oo 21.66
- 1 C ol 21663
‘ T 47,247
. 4,64 504

t with a small fall, it will .

e d AR 0 b e P - T
- P s 5
.

e 2 e e e MATT ey Sy S

D s

> —ury

et e o ot T

{
j
|

T BT Wt st WS 2

m 10 miles 21 chains to 15miles =8

Earthworks from 10 ’ miles 21 c 0 15 miles s
1 P “ee e e P see . 4:7
A M » C:l; ;I;sd earthworks valley of Nullavagu, 21 miles. 2,32 ,g o

{ason ‘\ e ,

joat 1008, 0. cer  eeeeeeeer ee o aee |

ﬁngatl;t;zgl:;iilworks from Chajerla to Puddulcoor. 3 ,Q%fégz

asonr ' ..-‘ .. e e . )

Irrigation sluices o woe oo

Ot ——te et

" Total to Pudduleoor... 11,79,880

' ’ ‘ isi nks, commanded
: i for the prowision of tanks, :
. tive Enginecr adds fo X o the
To this sum the lElx(;:Cllhe reservbe supply, Rupees 1,40,120, thereby increasing
by the e : iswaram Anicut, and
fotal cost 19 RuPee; + probable further sanctions for the Somz;;lsw ‘;loailnxaltr is };arti-
add 50,000 Ruptlzfshzvep also to be provided for, and thougl;h 1(: oo 537000 e
distribution WoT® rhaps four rupees an acre or fwo ) -
cularly favorable for thesz’ f}ie” e];timatéd cost of the works up to Puddalcoor for
an '

will not be oxcessiv® e 15,70,000 Rupees.

b
irrigation only would then

mount probabl the canal, even with the modifications sr_lmrested
i un y
18. Forthisa L2424

in paragraph 15
estimate the area W
the canal would carry

h ch cou d be reguiar Y ir "ga ed \WWith the increase ept y
1 1 1 1rr1 ted. ! d d h
1 bout ; 55,000 cubic yards an hour, and this would sccure the
a 4 sy )

» 150 millions cubic yards.

; 5 ic yards an hour at the same time
. i allowing 55,000 cubic yar H et b
devoted to this put Pose:'ozld be 1,%0,000 cubic vards an hou-r fox‘- storage, rs;:z;ld Zﬂel
for 40,000 acres, thore “(()1 required would then be obtained in 63 days. e
raras

. wn o l 10 an]'cut ) i -E

ider : feet
may be considered » o period, and it will be safer, theref?re, to assum;seve:o foot
of the anicut for 0 loncﬂ Iz;a,nal for the time under calculation. Then, after p
b in the

: the 1 i ants of the
as the average dcplt one cubic yard an hour per acre for the immediate w
. : ore than
inga little m

1 tt : bout
11 remain some 70,000 cubic yards an hour for storage, and a out
1 t : > . . . v
cultimtwn,:llflle{)z ;vequired to lay up the reserve necessary ) .
90 days WO S

' o5 b ; ideration, I should be dis-
' 1 stances be taken into consi » ] .
19, Unless othe” cllicu;? the capacity indicated would prove insufficient, but
. . '

posed to think that & ziile that there will be some local rain-fall, and that this will
. soht o ass . .
it will be right

help to supply the wﬁﬂ;s 'asqfer to take 40 rather than 50 thousand acres as the area
it will be & :

‘ enditur 00, to which
Still, however, 1t tod for an cstimate expenditure of RuPees 151,70,0 ,t . voe bich
which can bo g cent. for establishments, controlling and executive,

d 30 per .
must be adde

1 plant, &¢., and the total will then be 20,41,000 Rl}pegs.
era , ,
charges for gen

-

‘2 0. If the SI)PYOES to Puddulcoor, on the scale supposed, and with the reserve
1 schem®
that the cana

storage provuled

wadi e

PR .
b P

g

13.20,000. To this estimate it will, I think, be prudent to -
? ? °

(H|l ] i 3 r = T tO B
ab H

storage of the necessar‘yV reserve ‘sup'ply*r,‘
for 50,000 acres in 40 days, if entirely

hat the Pennair is not likely to run one foot deep over the crown .
ed tha

d to lessen the demands of the cultivation on the canal. -
n

te ac cufaéy of these calculations be admitted, it follows
ma

low the canal head, would, with a water cess of Rupees 4 an
Delow , el e
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_ neer that wherever cultlvatea land of

acre, give a gross revenue of 784 per

cent., and a net* return of not less thay ‘
9'88 per cent., while a ratc of 6 Rupees

; would yicld a net return of 9-80 per cent.
21. I find from the plans shown me 1,

y the Exccutive Engincer, that a very
large proportion of the length of canal, as yet planned, has been designed with 2
single bank only. So far as I ean ju drre in the absence of details of the ground
traversed, this arrangement i 1s unobje ectionable, as the water-spread is small and the
land generally waste, but it appeared advmablc to point out to the Exccutive Engi-
any extent would thus be submerged, it would

be better to provide a second bank, w

hich on side-long ground would not be expen-
sive, and he promised to keep this in view,

22. The Executive Engineer has earr
posed, in accordance with the instructions

be taken fo the care which he has evince
present alone avail

* Allewing 1 Rupee an aére for maintenance

and repairs including share of General Ma-
nao'e:ment

ied on his investigations, it may :be sup-
hehas reccived, and no exccption can
d, but looking to the uncertain data at

able, and to the m‘POmblhty therefore, in the abscnce ofa deci-
* sion regarding pos

mon of storage and extent of scheme, of preparing a complete

$ consxdennfr also that there j is no likelihood of the works in
this District being 1mmed1ately undertaken and that, therefor

framed are liable to important mochﬁcatlons
I think that the time and Iabo

the examinations which have
the information necessar
the schome might have b

and perfect project ;

¢, any estimates now
from variations in rates of labor, &e.,

been made have boen unnecessarily great, and that all
¥ to enable the Directorg of the Company to decide uf}I)ion
cen collected by an Officcr, four Surveyorsand a small o X,
onths at the most, or y say, at an outlay of Rupees 17, 000. As
enditure on estabhbhments maintained in the Nellore Dis-
Fiom 1st May 1861, trict amounted up to 31st October 1865,
. ] RS, A. P- to Rupees 96,785-13-11, and there are
Salaries., . 86,902 15 iles of canal to be
Contmnenmes . 7 047 6 10 yet a great many miles
S ores ... e 2,835 8 1 gelected - ; and the only other work supﬁl’lf'
Toul.. 96755 15 11 vised Ly this establishment bas been (ho
‘ ’ » partial construction of the Somaiswara 7
Up to December 1865. Anicut, on which RupeeB 56,256-8-
have been expended, and making the same qllowance for the permanent estabhsh-
ment required for thig outlay as has sufficed in other Divisions, viz., 11 per cent.,
the actual cost of th e not-
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