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E 9ndly —Some parts of the scheme were found to be much&ests recllnunebrft‘tltve 21:31;
' others, and on going mto this pat of the question I cons;de(lie flro ; :11;;4]] (:rt 1(: ﬂanlk
the no,rthern channel, the bank channel and the auxilary feeder
GOVERNMENT OF MADRAS of the Nellore Anicut. h d
5.1 ther respect also the arrangements proposed by Mr. Smith appeare
PUELIC WOR \ . In another Y to me capable of 1mprovement It was
KS DEPARTMENT. Dated October 1869 intended by that officer, for the reasons

of his first report, to do without an

v Jotailed n the sixth and following paragraphs

| amecut across the river, and to place the floor of the head-sluice 3 feet below the

ordinary deep bed of the river, but 3 feet ahove the deep bed of 2 pool which has been

No 44 - t1es of the site, while, 1 order to
" 3 l 1 mamtained at this point BARG t%’:'} e?:{)?cpfe(az‘;llzlls;eond, at that’ time contemplated,

ReAp—the following papers .—

No 118 : obtain the great discharge, 7,0 t that time conemplatels
- # corresponding dimensions,
Note by the A without requiring a head-sluice 0 Lmensions, (4 oty . eamal s 40
y the Acting Claef Engincer for Irrigation on the Sungum Project » have had a fall for a short dlstégg& gff ‘1 }fle:ﬁ 5;;“1 oo 0 o made.

/ second, to guard aganst the e ; decided what modifi-
. Smith 1t was decided what modi
6. After discussing the subject fully Wﬁtﬁs of the scheme were apparently

/ tructed

i 14, dated 18th  gdvisable. and that officer was 1nstruct

‘gl;lg\fa?;elg(fszmmndum’ e ?o revise the project accordingly  The
llow * .—

§
Nort'}fhls project 18 for the exteusion of wrrigation 1n what has becen named the ¢
Py ern Delta of the Pennair in the Nellore district, and 1t 13 called the Sungum / $
oject because the off-take from the Pennair 1s situated close to the cusbah town of 3

{

|

+

Sungum, wheie for many years past two native channels, the Gundaveram and the

ofuZ(l)u(.)’ol(l)ave been 1n existence and have 1rngated with vglg%u]llg eﬂieninel)lr upwards b 16 wore as 0
3 acres of l]and. Sungum 18 about 20 miles west of Nellore, which again g rations which were to be made -

108 miles north of Madras. The Pennair has a diamnage basin of about 20,000 Prln01Pai18?lteThe substitution of an anicut at Sungumo for the arrangement of head-

8quare mules , 1t takes its rise at Nundidroog 1n Mysore and runs northwards through ! v d ed

the eastern part of Bellary, then across the Cuddapah district from no1th-west to south- works ongmally e?ltgn on of the main channel so as to ©

east, and, passing through the Nellore district from west to east, 1t falls mto the sea 2nd.—The a ertah : eloaty of about 3 feet & 8COD N .

a little more than 100 males to the north of Madras r cubie fe?:etda sgi‘zﬁnd,l;‘]’;mg '  bank chanuel from the matn canal to the junction with
rd ——1he O

2 At Nello tw mmeuced across this r1ver about fifteen years ago :
ellore an anicut was commen e vas completed some five years later . the fee?{hfroghzl\i e%iﬁ;ﬁ)};er?t{ {ﬁgkwater-level of the Kamgherry Tank to 3 feet

the channels 1n connection with this amicut 1 project.
aro now nearly it el o e below tgfl 16‘7(';11;: Zi?g'i(tiléﬁ :)li?etlgzlg:'?:ngem]ents for the supply of the Duvur Tank,
l ———

area, which was estimated to reach - utiized

ultlma.fely to 64.000 acres, and which 1s all to t},m south of the river, was, according A 80 a8 to allow of the existinZ channel being |, the sost of which had been found
to the latest ret&rns, 57,286 acres. 1t 13 now antierpated that the area, which will 6¢h —The omission of the Iéorthe o
be irrigated 1n the Southern Delta, will esceed considerably the acreage originally / to be somewhat out of proportmlfl . 1(1)e -
provided for, and accordmgly, imstead of allowing only 1,088 cubic feet a second for* g Tth -—The e’i’:;gff:% :anal trom the antcub at Nellore

this delta, 1,352 cubio feet w1l be left available, and only the supply which runs to the omijssron of the outhern part of the countrv affected

he s
waste after making this deduction has been taken 1nto account 1n designing works for 8th.—The carr;agg Offﬂtlﬁedr:z?el?ugs?o(r’lf ;f -1 such drainage from that river, and
o

!
)
¢ the country to the north of the nver. } ‘1 ; into the Pennair, imnstea

arry as a maximum 4,800

Jo—

o

3
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Vide Proceedings, Madras Government,
No 260, dated 21st January 1870
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the better 1rrgation o & to wall 1t b hat in O toward and northward
3 From the papers which accompany ths note will 1t be geen that in ctober last A 1ts duversion to the eastward 2 }
Mr R Su?i)fﬁ, thepprecutlve tbngmetexr v:ho has t?rou%h%%tlbﬁﬁn 1t;harged with the {11?‘ 7. With these modafications which, it may };3 ‘{)nggiglil’;; ﬁ‘;ﬂf tt;l: ﬂtLTEﬁfggf;
in esfimates amounting to ” . 1 0
preparation of this project, sel g akhs for the 1rrigation | alteration of the basis on which the works Weig of which that worst year was one, 1t
o= AcS : of the worst year to the average tOfbelglgg};?zzd ’mght be extended from 83,620 acres
o ir duced from 3
t average Brea of cultivation .o .o .e .. 44,053 ‘ avpeared probable that the area to De t the same time be reduce 5 to
%g: E:::egf g:é:magry wet 1land left waste for want of water .o 19,613 \\ i t(I)) %(’4,08001)%%8, and that the .estlmates might 2
Additional land se P e seee eeee 19944 o 26 lakhs of rupees. tage regarding the considerations
—_— gaid perhaps with advantage - s - o
Total .. 83,620 4} 2 ’ b E hA o We(;‘is(‘lr?: };ngeto malge 1t Iziesuable to1 Pl’c;r:u::glgml}’fltt‘;‘l';t}ér';‘if;ﬁg:i }tl:
R, whic ave app -8 a
% the average, father than the mimmum, watgl'sc‘hg};lg promising to be fairly successful

f the report wh
and, from the latter part o P 1ch accompanied those estimates, 1t will he choice seemed to lie between carrc)r ntll;g 0‘1:;) sct, with tbe extra cost of almost absolute
and weighting the prol amping 1t altogether. 1 think [

noticed that the expected net returns from the outlay amounted to 6 36 per cent d remunerative 8W
i ’ obably would bave 1esulted 10 this Presidency has been

4 An esammnation of the project so prepared showed that the small th ;
b mallness of the : ty, which pro gystems 1
returns likely to be obtained; which returns, I may add, did not appear to me to be | Z(:xiugén)r’éct 1 saymng that nob 002 of tho ;,léﬁéition?ﬂlznum water-supply Not even the

sufhcient to warrant so large 81 outlay from Loan Funds, was due to two causes lotely efficient
’ — as to be completely Godavan, the Kistna, and th
15t —The works had 3¢ %eSIgned upon the data’ furnighed by the register of { iiudt-?;ﬁssor‘tiefs of which there are but th;'eg, Xg:e than an ’mslgmﬁﬂant: fractlo:
the Pennair for the year 1863, Which was the most unfavourable of the series of ) (}rS have o sufficient mipimum supply 01 11 mlhons of acres are successful]
pight years, 1861 to 1868, for which reliable records were forthcoming at the time ' Ofa‘gg;‘;g a watered by them ; nevertheless, nei;i rv% rs Withone or two exceptiong
R , 1rngated by them without the aid of tanks gﬁ on with the aid of tanks, and 1n these

1rrgation under the other 11versis carri o W
. casegs the safast plan seems to be to aseel

hat has been found possible ang
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nee from the facts thus made avail-

sufficient under certamn circums‘ances, and to ded
able what arrangements may be expected to gne gatisfactory resu
the Pennair, we have some ten or twelve yeal s’ expelience 0
: led off from the river has, with
river, and we know that a certamn quantlty ot water lea O ,

the help of t ficed to 1rrigate 8 certain number of acres
A ho monsoon ranfull, B S ecl a sumilar and proportionate

1n the Southern Delta In preparing the revised proje¢
supply has been allowed P V\If)’e k?low, moreover, that two small and niregular
channels, having their heads at Sungum,
Gundaveram and Duvur have supplemented the supply of the tanks
ltivation of a certain area, »

of the N ide for the cu
orthern Delta sufficiently to provi aem1 Fiaive prnposed o Sorvo far mors
chanpels 1n proportion  to the

flled, whenever the state of the
g them to catch such a supply

® Acres 44,053 on the average capac1ous

extended area, and to ensure these chanpnels being

river will admit, by means of an anicut, stead of leav bund

a8 happened to find 1ts way to the head, or was led theie by temporary sand- unds,
overnment cannot afford to

In the second place 1t appeated to me that the G
construct irrigation vI;orks on eE)upch a scale as to cairy 8 full supply 1n 2 year much
less favourable than the average, and that 1t 1s better to run the risk, or, 1t may be
the certainty, of having the sugcessfully cultivated area varable, rather than design
works which 1n average years could carry all the water wanted 1n less than half the
time available for the peiformance of this duty

9 From the register of 1863 1t was foun] that only fitteen days werefto b? had
for passing down the Sungum Main Canal the whole of the water need;dthorfsfzo
acres  On the other hand, the average supply of the eight 3 cars adm1'}slo d &r yiree
days being used for carrymng the proper quantity for 94,000 acres ﬂiebel tg:@gca 18
very important, and I thik the true bearing of the quesmonthw ginal oront
appreciated from the following 1llustration The net return oD t(fx ong tgl‘o.]e;t
was estimated at 6 36 per cent, that on the revised scheme at rather more t7an 0

L av in either case sutficient
per cent additional  Now, supposing the people had todp lixve to be assessed at 50

to yreld the higher returns to Government, they wou

per cent more %uth the:1 oncrtmal. than Wlﬂ; the revised, project Theuﬁsissment
18 taken to be Rs 5-8-0 o that for seven years out of eight thlefytgo ave to
pay Rs 2-12-0 per anm;m to render secure the value of, 63y, ha mllebcr(‘t))Pt]tn one
year, and this value would be Rs & or 6 The Government, t00, f (el 8er og
1n obtaiming (8—4) X 9 = 674 per cent oD the outlay 1 eight years, nstead 8 X

= 48 per cent 1 the same time
that for thirty

' 10 On the average, then, 1t 18 supposed
there will be enough gW’ater ;. lthles Peﬁgmr to supply all ex1sting cultl:'}i:tlon below
Sungum and to afiord 4,800 cubic feet a second to the area under the proposed

Sungum Amcut, and the works have been designed accordingly Bz_}x]ﬁi %t:tg;cﬁve}cllli};

this conclusion has_been ¢ ces
C . ome to will be found in Append
Mr Smith’s first report. As, moreover, the rice-crop requires Wateg fg'om ngg,t\?vl:llbeé
lflrntll January, 1t 18 not enough to provide for the total supply require t}f?%lme m t(l)l
a om the river in thirty-three days, but the quantity not consumed 11 Lnad me 2 | e
d‘:lds must be stored 1n readiness forjuse when the discharge 18 the main czmaf 18 below
€ average quantity required 94,000 acres would, at the usual rate o 2 cubie
vards per acre per hour, consume ]} 410 cubre feet out of the 4,800 cubie feet a second
&2 be carried by the mawn canal, ’the rest will be stored chiefly 1 the Duvur and
angherry reservoirs, the capacity of the latter of which 1t 18 intended to raise from
77 44 muillns of cubie yards to 237 74 mll and partly 1 the numerous tanks,
some of which, and especially th T P ble size The total
storage capacity provided m);h © two near Alluru, are of col siderab £ cubic yards
whieh 18 equivalent to moy the revised project is for 320 59 millions © D ﬁ’ y
be brought fiom th e than half the total 506 88 millions, ¥ 1ch 18 to
g ¢ 1nver The exist quantity, ) 50 millions, and
this has sufficed for 44,353 acp xisting storage amounts to 1982 y
cs, and 94,000 acjeg would at the same rate require

825 4 millions to be stored, o
clently closely when the quantity to which 390 59 millions apploxlmates suffi-
intiodu ced are taken into ac:;l:;? more complete arrangemellts intended to be

_three days in each year

lts Now, asregards
f the character of the-.____

~—

-
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11. Tt has been assumed that 8,000 cubie yards of water will be required for
each acre of cultivation, this being the usual allowance 1n the Fastern Coast districts
near Madras  Of this total, 6,000 cubie yards will, 1t 18 expected, bave to be derived

from the river,, leaving 2,000 to be obtaned from ramnfall Also of the 6,000
cubie yards 5,392 will be carried dunng

* Thurty-threo days the time * the main canal will, 1t 18 anti-
cipated, carry a full supply, while the difference, 618 yards, will be made up when
the niver 13 comparatively low but nevertheless dischaiging more water than 1s needed
lower down Altogether the registers show that on the average the canal will run
full for 331 days and will obtain about one-fourth of the maximum supply on 97 days,

and this will more than suflice.
12. As regards the returns to be denive

d from the proposed outlay, 1t will be seen
that, of the 94,000 acres to be 1irrigated,
6,056 acres are inam lands, from which
probably no additional revenue will be
derived  Mr. Smith, after consultation
fficers of the Settlement Department, who are
80 as the assessment of all the Government

lands to be irrnigated  The correctness of this rate will, I think, require confirmation
10 the Revenue Depaitment before the sanction of the Government of India 1s asked
to the execution of the project fiom Loan Fuuds, but 1t may be remarked here that
the evidence 18 strongly in favour of the conclusion that &t the approaching revision
of the assessment a lower average rate will not be fixed The gross returns would

then be—

Vide Appendix C to the Memeorandum on the
revised scheme

with the Collector of Nellore and the o
at work m the distriet, has taken Rs. 6—

ES
94,000 — 6,056 = 87,944 acres at 5% .. .o .o oo 4,83,602
Deduct the present average annual revenue on 45,131 acres of ;

Government land e .o .o .o . e 175,736

Increase of revenue .. 38,07,956

It cannot, however, be considered that the whole of this increase of revenue will be
directly due to the proposed works, though they will without doubt make 1t compara-
tively easy for the ryots to pay ai enhanced rent for their lands, whether hitherto
1rrigated but less effiesently, or pewly converted into wet lands  Paragraph 3 of the
letter fiom the Deputy Director of Revenue Settlement given 1n Appendix C shows

that the dry assessment 10 the Nellore and Gudur taluks averages a..bout Re. 1, and,
oged revised acsesament, nclusive of water-rate,

deducting this from Rs 5-8-0,the supp
Rs 4-8-’3 remain as the amou;lt of the latter, and this multiphied by the number of acres
1 the returns due solely to the provision of the means of

to b 11
e newly nrigated will give 944 — 44,068 = 43,891 acres, and these

rigatine an additional area  That areals 87, :
returns would ;ccordmgly be Rs 1,97,510 At the same time lmproved means of

Irrigation directly affect the paying powers of the landholders, and, if the water-

supply be made such as to warrant the umposition of an assessment of R8 5-8-0 op the
the Sungum channels, this encum-

dry and waste lands, which may be supplied by
stance cannot but have much weight 1o determining the proper asscssment to be fixed,
re urigated lands, and thus much of,

when the revision takes place, on the heretofo
though perhaps not all, the merease of revenue fiom these lands also may Le fairly

taken 1ito consideration, 10 estumating the returns from the proposed outlay. More-
over, the water-rate above referted to 18 an addition to a dry assessment , but where
lands have not been cultivated with dry grains, and where by and as a consequence
of, providing water the Government obtain the returns represented by the dry assess-
ment, this amount also may prope rly be placed to the ctedit of the)works which make
the supply ot water to these lands possible,  The practice 10 this Presidency has been
to caleulate retuins from irngation wot ks by comparing the actual revenue derived
during a series of years antecedent to the construction of those works with that
subsequently obtained, and this 1s perthaps a cufhciently accurate method. In the

case ot the Nellore Anicut reductions of assessment were made on much of the land
2
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watered
y and that
proje :
Jject has in coneequence suffered an apparent depreciat f it
1on of its

Teémunergt
Southe 1ve results [t
rn Delt 13 now 1n cont
pouthern Del 2 syste Lt i ntemplation to revise the assesswent, and th
o m w w accordingly proportionately better retu’rns Az

gum projeet th
en, 1t may be considered unob}eohonable to calculate

€ gruss retyr
ern ns as being
ved from the lands a&egtlgd difference between what has been, and what will b
> €,

13 Th
Smuth e followine
g 18 a general abstract of the estimates a8 revised by Mr R.

o ~—

1 Am Items
2 Ia,?} and head-works RS
3 R eeder oo .o
Llllargm K bl e . L . 7,09,000
4 Duvur TE k anigherry l’l‘servoxr. : e oo .o .. 3,414,000
5 uvur b . .supply channel b L . .o 3,43,300
6 Entor och channel O
7 (\ederruf:_léaan do : hd .e e P e .e 33:6”0
m K- T I
& Coutl o b
10 Ruver gy oeuncl R 52,700
11 ‘m,;we;;h““;mﬂnt e e oL es 208000
12 Te and rolling stock . .o .o .e .. 132,000
13 Fltlzlll(?();:ay hl“ldl[lgs aﬂdccontm.: e .e .o e 49,320
offico establishments geucios .o .o L. 23,18 /
Ty UL 819,200
28,72,825 ,
/

Deduct the
abandong v of tholand m the beds of tanks to be

97,00,000

“

The work
and ¢ ks have b :
he manner 1p hlg}fnhvee{ly carefully designed and estimated for by Mr. Smth,
as prepared both the onginl il and the revised projects

0es him

the ¢ great credit

1nstanoermlusmn that sor:: going through the designs of the works, I have come to

e the fonndar considerable reductions of cost ma be effected I may
abstitution of circular

0
I 8quare wells v, |ul(}),l;e e(f the anicut and sluices, 1n which the s
e aprons O}cl(:)mlcd] and will much facilitate the execution of the work.
of the amieut co Ot’ will probably be found to 2 mit of reduction, as the
While ¢ a3 to discharge the ntains proportionately more material than that at Nellore,
8 same volume of water with a lengti 0 only 1,581 feet,
60 feet Moreover, the

he: © Sungum
ght of the fo!‘mel:?;cs‘:)t will have an effective length of 3,9
me 2 foet greater ~An examipation 1 detail of the designe

8nd est;
mateg h
e f as led
nowo‘:snd Practicable w‘f,’;f ‘t’hthe conclusion that some considerable 83v108 of cost
to make the follow o works come to be carried oub All that I propose to do
Ing changes, which I have dlscussed with Mr. R. Smith (—
- Reduotion.
educty k8
16 ;OHO‘:; estimate for rasimg the Dorensl road from Rupecs
i gl o e o e T 14
nussion of t}; hank on south side of the river oo o .. 6000
e southorn set of under-sluices .o .. .. 50,000
—
TOt&l .o 70,000
OR——

The fi

th > 1irst two
Mf‘ méaXImum ﬁoo&?én Zlare affected by the calculatod effect of the anicut 10 rasing
mith at 5 feet (v d 1 the Pennawr. The 1ncreasé of thw level was estimated by
Some tlmzl e paragraph 7 of hus Memorandum), but this appeas to be
hour \ iles higher ago I calculated the flood discharge of the niver at Adimapully,
nve,.' d‘mapun; o bulp, on tolerably good data, at 50 milhons of cubic yards an
1n the 75 mjes elow the last greut affluent, and the dramnages falling 1nto the
are none of them very important. 1 think, therefore, that an

172,825 R
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e
ards will be ample, thus making the flood discharge

60 millons, or 450,000 cubie feet a second
The cruss section of the river at Sungum
with the gurface fall * givea discharge of
1 being about 20,000 square miles,
5175 millions Altogether, then,

addition of 10 mullions of cubie ¥

Plan No 137
* Three feet a mile

60} millions of cubic yards, and, the dramage bast
the formula D X 75,000 3 males the discbarge 5
1t appears to be safe to assume that 450,000 cubic feet a gecond 1s the miximum

anicut, and, the normal flood-level bemng 11 feet above

quantity to be passed over the

the crest, an 1ncrease of lovel to the extent of 13 nches only will take place

But for this difference 1t would have been necessary to raise the roadway of the

head-sluice 34 feet, which would have added considerably to the cost of that work.
The omission of the southern set of under-sluices 18 advisable, because 1o off-take

1s proposed on the south bank, and, except for keepng a head-shuce clear, such works

in the body of an anicut are objectwnable, as being a 8ourc? of expense and of weak-

bable, that a channel may

ness It 1s possible, though m mYy OP!
the south side to 1mprove the supply of the Nellore Tank ,
ticipation of such an arrange-

hereafier be constructed on

but 1t 18 not necessary, I think, to gpend money nOW 1% an

rst place the present project will consume almost all the water
d 1t may be assumed,

ment, because 11 the fi
which the river has to 8Pare except for very limited periods, an
therefore, that works oL the south side would be extremely expensive 1 proportion fo
the acreage. Delta works will cost per acre about twice as much as
ond sumlarly any future works on the south bank would
he Northern Delta, owing to the large

those of the Southern Delta,
uch per acre as t
to pass the supply 10 about ten days,

capacity of channels and head-works required

which are all that would be available.
14. The details of the field and office establishments Propo

\ven 1n paragrap 101 of the veport on the original scheme I would modify them

slightly a8 follows :— et o
allowances ¢ e
RS RS
1 Esxecutive Enginee « - . .. 1,050 1,050
9 Assistant Engneers « « oo . .o %%g %%g
9 Sub-Engineers .s .o .o - 00 LN
8 QOverseers . . .o .s 50 Fopd
12 Mastries .o . . .o .o o 601
l HeadClerk . . e .s . 60 60
1 Accountant ¢ oo, oe .e o o5
1 Do oor o e onno s B yBxecutivo Bogimear's
2 Copyits ) s e o 30 a:nd 25 55 ce
9 Goomastabs .- . .o e 15 and 12 g'{ }
1 Peonat 7 and 4 Lascars at 6 .o e .32) 31
2 Otrks. tants -+ [ oL 402 Asostant Engi
2 Goomastahs ¢ .o .o .o . 12 gg neers’ offices
t7 dGI;ascarsatG .o .o e
% %’3;)3::; angri&ocountants e ee e 22 ‘é% 2 f?iub-Engmeera’
2 IJﬂ-SCB.l'S at 1 and 4 at 6 oo . e ié 120 olnces
8 Writers and ‘Accountants .o ‘e : 48 } 8 Overseers’ offices
8 Lascars .o .o . . . o 100
92 Pressers - .o .o .o - 8 0
2 Totleﬂ .e e e .e . 4,412
Oﬂice contmgencles . s ’e .o ) .o 138
Total per mensem 4,550
Do per and .. 54,600

ald be required tor five years,

This estabhshment WO

estimate should, thereloré: pe Bs 2,73,000, 1nstead
Mr Smith. With these alterations the grand tota.
Rs 25,83,800 -

sed by Mr Smith are

and the provision in tho
of Rs 3,19,200 as allowed hy °
1 of the estimates will bem{\ \

e 4
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15. It 15 neces
<a
of Rs 1,72,825 on aeggﬁ however, to say a few words on the subject of the deduction

These tanks nt of the value of land 1n the bed of tauks to be aband
wet cultlvahow;l-l ltlﬁz be required to hold water. and their beds will be avaxlablgn?gr
hakhmg from tile taﬁkare shown on the sketch map, being distinguiched by cross
¥ suction , the total s to be retained. 1t 1s proposed to sell the night of occupation
area 18 7,188 acres, and the Deputy Director of Revenue Scttle-
Vide Appendix E ment 18 of opinion that there lands, which

acre  Government are generally rich, should fetch Rs 25 an
1860), the propnetvhzgzorcgzogmmd (G O, No 1545, kevenue, dated Tth September
] 1sposing of tanks thus circumstanced, and 1 this care the

Course Sum'ested W 0u B
3
[=e] ld ecm to be unob]ectlonable

arao
Rs, 3,07,956?3(]&’11{:: ‘:2 :;gove the expected 1ncrease of revenue was noted as being
Mr Smith est ould give a gross return of 11 91 per cent on Rs 25,83,500.

umates the cost of maintenance as follows —
Por annum
RS
. .o X 16,140
- e 15 6“(’)
. . o 6,00"

Conservancy establishments
epairs, at 22 anpas per acre . .
o of amcut .

Total .. 37,406

The Execut
1v
from the actual ex

e Fngineer states that the acreage allowance has been dernved
Wwhich he }

penditure
as added 10 per CCI:]Ctr acre 1n the last five years 1n the southern delta, to

ha Ia >
Y be more salcly estimated to be—m nelined to think that the cost of maintenance
Anicut re RS
pairs, about 2
e oo o
C‘;:‘sldlary work‘ oe bl L] e .e ae . qs’OOO
8serva L o Py . e an s L3 .,
Sundne,ncy estat)lomhme.nts . .. . . Ve .o 13’322

Total .. 60,956

the net
et returns wall then be Rs 2,47,000, or 9 56 per cent on the estimated outlay.

1

hst 0{7;]1A &Pegdlx A, attached to the Executive Lngmeer’s memorandum, gives a
Bcreage up er ocuments belonging to the revised project Appendix B shows the
Appendlx C ) and the dlscha.rge with other pﬂrtICUIJI‘S Of, each Pnnc]pal channel
t contains the coirespondence relating to rates of assessment , D rdlates

0 lan .
reQuuedcho!:I;ig::;on, and E to the value of lands mn the beds of tanks no longer

and, }fB t}')l}e rates allowed in Mr Smith’s estimates appear to me to be reasonable ;
competent 1Pil'o]ect bo carried out under that officer’s supervision or by some other
regards g Woxkecutlve Engineer, I bave little doubt of therr proving ample As
before 5t CanerOf this kind 1t may be said that one must know who 18 to cairy 1t out
Superintend determined what are likely to prove to be sufficient rates  Iirst-rate

Rdence 18 worth its cost over and over again

waterM :e %mltgl has provided 1n some cases mot only for carrying the quantity of
maxumm? wred for the acreage under the channels, but also for what he calls a
an lnstaneequam“y This arrangement necessanly adds to the expense, for, to take
of euttry » & depth of exght feet 1nstead of six feet 10 & chapnel increascs the depths
Calryip gs and leight of embankments  All that will be nececessary and advicable 1n
or 1 e%:’“t the channels will be to construct them so as to convey the water necded
be found]eage’ or for their share of that acreage Should hereafter a larger acreage
assumed ta‘k?llame’ and should the water-supply prove better than 1t bhas Lecn
the ch xnnol e 1n preparing this project, increascd capacity can readily be gnen to
raisin .the s by rartial wideming, and the soil so obtamed will provide earth for

g the embVankments Again some of the designs of the masonry works may be

— —— - T . POy SN
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No. 1818 I, 281H Jovy 1870.

revised 80 as to be equally eficient and cost loss, and 36 %1% behag?i:tilsentngxf&zgt?;
the use of iron 1n culverts, regulating sluices, &e, to posifions Wt make any present
the most suitable matenal. T have not considered 1t necessaf); Omemomnd}l'lg upon
alteration 1n the designs and estimates; but I have written ?,u y me to be pre afed
them, which will benmade use of when the working dranilha ; c:c)hat a.llowepd 1?1 the
I hm’re met with no instances 11 which {frreater :igfiﬂ: g o?nthe “mbankments tw0
estimates 13 likely to be ncurred, and the lowering mifestly reduce the cost of the

feet and of masonry works to the same extent will ma

project.

19. T have had an index map prepare
from 1ts source near Nundidroog and ndicating Ehial area ;?cut
with the Sangam project as also that under the Nellore a . ‘

(Si1gned) j MULLINS, Major, R.E,
Fi) I’{?I SITI Gfgggg’ Acting Chef Engineer for Irngation

&l 4 ll!/ [}

4 showing the whole course of the Pennair
be wrigated 1n connection

m———

Memorandum on the revised scheme for the irrigation and drainage of the
e Northern Delta of the Pennail.

Jetter, No 57, dated 30th October last, 10 several details,
)

’

This pro)
Mullips, the Acting Chief
scheme, cubmatted with my

the principal bemg— o headeworks
1n the - .

III —inr;llt;:fltégnm the capactty of the main channel from the river

D o with the bank channel .

III\; ’Ilgzzdptf(;;lg Cﬁ::alcapamty of the proposed Kanigherry reservolr.

v —The utihization of the Duvur tank channel.

thern channel ’ -
VVI} —Iogililtltll(}]l:gﬂtlk;eaﬁilﬂ;ry geeder from the northern flank of the Nellore
—Ou g

aicut
VIII ——Thz admitting of the dramnage 1ot
from that nver
IX.—The ungation ©

tem lated- - -
o As th Zillls:mf irrgation in the locahty commanded by the proposed works
S e €2 D

. been fully deseribed 1n my first
e have to deal W 1th have
and the uncertain rm;; “observatlons to the modified schemei and tléet ggaxé;gteme?t;
Eepost,dl w;ll cflﬁaﬁﬁzwaytmn of the country upder notice at a less €08 1mate
ecided on for g

by me. ' t
1 two projects
. 1og] dissmilanty 12 the
the xfgtihz\gﬁzﬁg for the extension Ofdlrngﬁtfenf elrltance
eight years , the other has been planned W1
the qverage of this series has been substituted for the river
4. In the scheme DOV gubmtted 2 :'Vfﬁ b o  substtated for the rivr

the comparatively straight reach in the

r some miles down the river.
Pennair that extends from Sangam fo IS shors mean

been
5. The level of the crest of the amcuttllx(z;:, bect o foet e tho dep
Proposed amcut and

sluices. bed of the Pennair at the proposed site,
e anicut one head-sluice @

th th nd two 1undi1£813ices l?ac; ° tbiin
In cofnection W1 Lo same level a8 e deep bed o o
designed ; the floors of the latter will be Onnt' ei.

The floor of the former will also
Pecahanties of head-sluice poticed ot

o the Pennair instead of diverting 1t

¢ 10,380 acres 11 addition to the area originally
)

consists in one being based on
the worst season of a series of
to the supply attainable on

Alteration 10 hcad—works.

his level until 1t approaches the
t has been planned to 1nerease the

where a drop of threofee ost of constructing the channel

o nine feet, to reduce the ¢
Kanigherry reservoir

down-stream aprou,
depth of water from 81X t

between the head-sluice and the 3

R

R
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- T { ntted. It was mcluded in the

No. 1818 T, 28t Jury 1870

16 In this scheme the bank channel has been OnLm "y 1t soemed desirable

. - | ougmal p >

6 The h T Bank channel to ghave the means of su%pltymg the
to d-lschargz 4e§-gbslmce consists of forty vents of 4% feet span. It has been designed . southern and central channels direct from the Penpair during freshes in that river. 2
; 3 the Kamgherry reservoir

crest of tha apent, cubie feet per second when the water in the river 18 flush witk, the

f level of the water 11
the decrease of brea The rear wings and apron have been planned to correspond w1th 17. In the modified scheme the level o

s to be raised 9 instead of 12 feet as \ ! |

dt ‘
Immedmtely 1n rear ofhtl(li;l;e;?li?u:g : rease of three feet in the depth of the channel Reservolrs omgmally cont{emp(}atedpo 2‘51;21 ﬂiﬁ%ﬁg |
= ‘ t not much land, as the eriginal a1 propos B

this sPacehe lﬁrgézdth of the Pennair at the site of the proposed anicut is 4,219 feet ; ;vlll save a deal ;)f la?ou;cliuogl 6 , t

W1il be occupied as follows . — ’ meslr;nJve;y c osfe o etl e supply of water available on the average of a ::lmmber gf ?
| o 7 N e r design are excessive and may be o
B; zﬁg::ixlllsoﬁ a&luiut .o .o oo e P N LY 4 seasons, the reservoirs provu}ed 1(111 ;1[13 :rll%;g:élr aiedg Lare Xt them The .

nd sluices ce ee aeeseaae 452 reduced, or they mnty be re‘amned &% g oulurated H e eation to bo

' latter alternative has been in the main adopted, as itw

This amount of obstruction will, I caleulate, raiso the surface of the water fivo the more advantageous of the two.
o

£

L4

1

rvorrs will, thercfore, remain L

ek of uiont on extremo foode fieuefml:l ::cfi(rizlligﬁxaln firorat of the aucut i 19 The number and capacities of the rese Yo apacity of which 1t is X

- A eption of the Kanigheriy tank, ]

8. The river embank unaltered with the exceplion - 611 400 to 6,419,001 600 cubic feet, the difference )

meet this contmvelllléya:mlln etnts atnd &n aSOMIy Wortli{s hailve, therefon?le, 111) cen Cosigned to v proposed to reduce from L3S (1 693,612,800 cubic fect) deducted from N
o act eftect g 693, n

construction of tﬁe proposed structure, ively under the 1ncrease ead due to the } * Tnclusive of the Allurn large tank the a ggregate capacities of the tanks ,‘

allowed 1n tho original scheme gives 8,055,987,700 cubic feet as the prowision for ,
o

storage 1n the revised project
mgo By referrng to paragraphs 21, 25, and 91 of my first report on the

ir, 1t will be observed z
ation of the Northern delta of the Pennaily g
f}cl};?}cllfefgroltuhrgelz)?gwater to be stored 1n the reservoirs under the auxihary feeder g

that the maximum quantity to
from the Nellore anicub 18 540,000,000 cubie feet,mrqj e et similar to 1863

the Kamgheiry and Duvur reserv
})se 1';n(pég1 g%(édﬁlig cu?)xc fegt; and that the ecapacity of the Alluru Pedda tank or | ?
WV, ’ .

1r is 528,000,000 cubie fect. :
P}’da;ll r;‘s::r‘:the abov:a am’i the details contamed 1 the appendices to the report . 1

he storage capacity actually required to secure .
alluded to 1t will 1e ggghglt‘;gs tlkrllashte ewirst :easog of the series of eight years 1s

9 In great floods, sumilar to that of 1852, a portion of the Dorenal road woylq

be sub
merged , provision’ )
Wwhere necsssg. P has accordingly been made mn the estimate for rasing 3¢

e M e

10 By referring to the drawing * of the anicut, the alignment of this work ang
* Sheet No 136 the postllglons of th;a1 slu;lees “bﬂl be flearly
with . . seen ; the approaches have been plann.
Oomman inchnation of 1 in 18 to admit of tl;e whole being used as a means eo(}
unication for the local traffic between the freshes.

Masonry wells have been allowed for the foundations of the ameut, head, and

under- . .
Bus‘tali‘ns'lumes ; they are of different dimensions to swit the several parts they have to

— rEx

Ty

4

The shutters of : ' the irngation of 83, 567 cubic feet; this capaeit |
the head and under-sluices will be worked by ser { e 1rng 8,787,388, ) Ys |
a ews, th ¥
h;ac‘lngﬁgl::t 1P(émg; similar to that deseribed 1n my first 1eport for thosg of the ,man(i o + Vide paragraph 19 it Zluhbe noticed,t 18 greater than that |
) at Sangam. | der the modified scheme. )
{he 94,000 acres ull
11, According to the revised arrangements the maximum volume to be taken allowzeg f‘;‘iug seer;ﬁng discrepancy 18 the res;ﬂtbof ﬂflerﬁfrerf: tﬂi’at:abotﬁ;segt:&e g R
off from the Pennair 13 4,800 cubie feet : 1 it will be found, by relerrine - !
Maun supply-channel and Duvu tank-feeder  per second; this will be conveyed e:s two schemes are based; 80 ments + showing the geﬂell‘gz)SSti}telOf the .
annexed — + Appendix C to first report Pennair from 1861 to inclusive, :
B ' Chbas foot : ¢ water available on the average during this pertod 186 %S% consider-
By main channel to Kanigherry reservorr o .e .o .o 4,5765 L that the volume of Wa tity attamnable in a corresponding year to 1863 § as would i
Y Duvur tapk supply-channcl .o .. .. es 2235 N ably 1n excess of the quantity ]usufy the quantity to bbe store(;l fol(-i each }
. & . 1 tion being reduced to :
12. The main channel has been designed to discharge the required volume with - § The worst scas0:11 o o g;,;?e\é?der cultivatl g a .
Main channel a depth of 9 feet; the water section will E tent than proposed 11t e Tevl o
Mean vel ol from Sangam anicut then be 1,535 62’5 square feet, and the ~ i greater e),i lim t fo be stored 1 the minor reservoirs will be ttzonf\lrevy;reil tg; tbemg)y ;
elocity of the stream 2 98 feet per second. { ’ 23 lhe water Lannels under the Kanigherry reservoir to zo w 1nches ‘
13 Th [ < allowing the principal chan the direct 1rrigation dependent on them. .
anicut | e level of the bed of ts duct will be 95 feet above mean tide at the ] ' deeper than necessary to supply the 8 ' -+ standard, the max !
Tesorys cad-slmice ; from this pont to the end.of the channcl 1n the Kanigherry { Ling the average state of the Pennair a8 the 8 ﬁnt tl,1 : : 1r(xi1um
Mu, a distance of six mules, 1t will fall at the rate of 91 inches per mile. . 21. B% fahe lied by this river can be drawn off 1for tmltr y -Thge aldndsltGIZn 0? g
the hay éerl deductmg this slope from the difference of level that exists between %\‘l : Z?tl:ge dt': sea:ugtl;ted e paragraph 19 of my om%rmadr;?l no'. oy adhon, 1(1)9 i f
masoy -sluice and the bed of the reservoir, 10 05 feet remain to be disposed of by a eicht d}; s to the tume origmally calculated on ‘;; 1 off f rom 1t t0 4,800 cubie i
) try work; a drop has, therefore, been planned for ercction 1n the fourth Pgn eenh y educed the maxioumn quantity to be to (;1 rged by the Nellore anicut |
| O consume this extra fall. The crest of this work will be on the same fezt Il;::; saescgnd which is Pmctwaﬂy the volume discnarg ;
1 94 45 foct level + as the high-water mark of the . ? t .
\\ et above mean tide. Kanigherry reservoir. with a head of one foo attached to my firet report on this project shows that the /

14. The sid 25. The s:ynopslsc water Was ome foot and upwards on the /

e slopes and bed of the ch his fall and \ - !
he.ad°81ulce will be Pr(}:tected by rubble pltechirén?})r}ﬁcé;vgihlif a41_wnyar1;s rear of the » Appendix C- crest of tho Nellore apicut for thuty-three
: road .15- _At 3 275 miles from the head-sluice the main channel 1ntersects the Dorenal days on the aveiage of orght conseeulive years

this ¢ : .
; three spans 3?1(131(1)11?;902“@ will be carried over 1t by a wrought-iron girder bridge of

-

—— -
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e % No. 1818 I, 28ru JoLY 1570 , 13 :
e A
No. T ;
e 1818 I, 28tm Jury 1870. ‘ Subjoned 18 the acreage uader each source of supply .— £
26. The pres . ’ ——— ; T 3,700 .
5 present Duvur tank will be connceted with the proposed main channel %::tlé:; ﬁ}‘n channel and branches .. e .. .o . flig,ggg ‘ .
' uvur tank supply-channel. from Sangam by a cut taken off at 99 Central channel .o .o .e o oo oo v 17’ 500 i 2 é
of the anicut head-sluice This cut wall b feet above mean tide 1mmediately in rear Southern chanuel e e ' i ‘s
18charge 223 5 cubie feet pe d ave an 1nclmation of 1 1n 3,520, and will hannel will, according to the revised arrangement, take Lt ¢
27. I find the old ch per Bcons . 87. The eastern main €ha T ot froﬁx the head-sluice originally planned ‘i g
be arranged to dischar :e ag;;lgro%th; existing head-sluice to the Duvur tauvk cap E Eastern main channel for the northern channel and follow the i F
erefor 1) 3 0 cublc Ieet per second at a trifling i ) les, @ ¢, until 1t joins 1ts original
to fill thee, %‘ﬁ’fﬁii;gﬁsftﬁgo% ai};t 13 gmple together with the DuIV\cl,r oll)lrtzi;zﬂ (:z[h:tlgx‘;ei !tlnedset out for this branch for & distance of 3 025 1% T J ° ‘
n thirty-three days e ' ead. t .-
28. The D ys. . £ the eastern malb channel has been modified to
uvur chanuel will take off from the Duvur tank and cross the mam : c,)rrefm;fi 3,111:}1 Pfﬁﬁtlféfe::ﬁlgp:cny given to the frst 3 625 miles of the northern ' =
Duvur branch channel d;)mt from the amecut a short distance . channglo which become 1 the rovised scheme the first 3 625 mles of the eastern e
1 the fourth mule of this branch. The fi above the fall proposed for construction N main channel. 3
Planned to act as an auxilary supply ch rst reach of the Duvur channel has been L »inal scheme the auxihary feeder from the Penvair formed the N
ennair, and to draw off 4?’ 35 Pgu}l;lﬁ ?emtel e Dgﬂfu tantlz during floods in the i 3% Inl ﬂszgf;?n the eastern main chanpel and the Pydaru; a separate branch L1
et per second from this reservoir for th connecting it ' h rpose 10 the revised scheme, as the auxihary -
° must, however, be provided for s BUL vt of the modified plan .
{

feeder from the Pennalf does not form a part o
29 A feeder has accordingly been designed to discharge mto the Pydaru the
, to i for the irrigation of the 25,000 acres north of this river; (

requlred
volume of water red s castern mail channel near Gundaveram and fall into the s

1t will take off from th n

Pyd;ru a short distance west of Trunk road No vI
40. In the revised scheme the Alluru Pedda tank will be available for the

storage ‘of Penpair as well as Pydaiu water t
\ dification of the original arrapgemen

Ram;lnh;:hntl;nlli channel being redxfced and the substt

bridge allowed 10 the line of the Kavaraguunta road.
g to a few masonry works have been

to the alterations referred
mltfé%l aIn?i at(}lilggswgs of several have been modified to agree with the revised sections
0 o]

Irmeat
gation of 2,900 acres between the freshes 1n that river.

29 The D
for the Ia uvur channel will discharge the maximum volume of wat ;
ence to f};leuﬁ,‘ifli ltgv‘v)xth a depth of 13 feet This depth has been fixed izlfﬁqr‘:fi:erd
lntersected by thz D(ll;usrocizhiﬁ eibov?i trgea? tulie) of the main channel, where 1t 1;
C e an e = '

rest of the proposed fall 1n the fourth mile ((:fv ih(ggfirﬁeffet jabove mean tide) of the

30
that the lgr;;g})fb :hObServed, by comparing the longitudinal sections of both channels
Proximity of the £ ﬁ"’ll‘ respective beds are the same at the 1ntersection, and that the
15 trug the wot d rt;ferred to renders the construction of a syphon unnecessar
miles above {1 er will stand back 1n the mam channel from the fall to nearly tvgo
e crossing, and there will consequently be some loss by evaporation

and ab (=3
sorption, but practically there 1s no objection that I am aware of to the

arrangement,

- ».‘_._-.-—-—-l..m—" Py

1

:

{

admits of the section of the §
tation of a road tunnel for the {
!

Pop R WSy
I SRR =T~ T T ey S Wt e R B3 B

31. The detail : 3
will be found ails of the 1rrigation under the several reaches 1n the Duvur ch tern main channel.

i Appendix B. Th channel of the easterni t d drainage of the count A
sh . e revised longitudinal and trans v ments for the irrigation an g ountry !
ranch are guven 1n tracing No 144. ) o rerse sections of 42. As gl?ddesaﬂ::rlea&?;gfully described 1n my first report, I bave only to add l Z :

Irrigablo area under D 82. It is proposed to wat » north of the Fydar that the tabulated statements*® attached ¢!
nder Duvur tank acres from th I)Puvﬁr tank 2 water 3,700 * Appendix B to this communication contan all neces- |
e s annexed :— fopmation regardimg the different reaches of the eastern main channel and I
By %istmg sluices .o .o .. e Ag‘(')eé' %ﬁ;{lc;]r:a;)?:now pl a;l)ne f L4
¥ Duvur channel oL T 2900 ho drawings and specifications to accompany the revised estimate 0
23 , 43. A listof the > beadiary works will be found 10 Appendix A. L
In the original sch channel and subsidiary :
) ginal scheme the northern channel was intended to water a con- for the eastorn mat" tended to supply the southern and central -
bee Northern channel too costly flllderable ft mlft oé:' IJtungl'(;Thl an(:.) abore the : 44. In tho ongmal scheme 16 a3 £ channels during floods 1n the Pennair by A
nen iI!ibémdoned as 1t crosses the dramnage of tlig %:)I:motr tal(id 12 Ifz;turalllsanrg;mh has < Feeder from Kamgherry reservoir. the bank channel ; as the latter has been : L
51 ozlpanson with the other channels d d pensive J k omitted 1n the revised arrangements, the supply fﬁr t];esethbrafncl(lies vgﬁllt bte:l kdrawn ('
. Asa : . 3 to them e feeder tha es off .
. n anicut is to be substituted for the rniver wall at Sangam and a consi- [ . from the Kanigherry reservglzhﬁie(:ggz?: ted to Y £
easons for omitting the auxiiary feoder derable reduction has been made 1n the % from the southern margint 0 §
8econd from the Penpaj . volume of water to be drawn off per 45 As o water 18 to be drawn direct from the Pennarr for the central and Ly
the Nellore anicut nnair during floods, the mnecessity for the |ausiliary feeder fiom th ° hannels, I have changed the position of the head of the central chanmel L
scheme, " o longer exists; 1t has, thercfore, been omitted 1 the modified 0 §g<l>1m :EI; cPunched’u tank to 56 chas on the line of the feeder referred to in the !
35 Self-act =~ fo o paragraph. . '
cting outfall sluices * to discharge the local drainage into the Pennair regzlélt’TI: g (gﬁcation, which reduces the section of the feeder between the head \
Z ® Tracing No 159, have been designed for construction in of the centr;f :111((’1 gouthern channels, and the construction Of . l.egmltzmrfatd58 cha(lins : 3 ‘
onn i o notice 1n the Ieede !
\ ‘:;ad';i] Padugaparu, Zammipalem, and gleegur:;er embankment near Minagallu, from (11:be reservolr, are the only alterations deserviiig r under / f'
' - 1he original : - consideration.
\ Tengation o gnal project provided for the irrigation of 80,000 acres under the 47 Appendix A contalns a List of the drawings to accompany the revised ,
\ schemes Proposed under original and revised Pennair and 3,620 acres under the Py daru ; estimate ofptpms feedet. /
n the revised scheme the distribution 4

de ch
s1igned to discharge sufficient water for the 1?'?%2510?&%288%2;3 ke bave been
3 .
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14 No. 1818 I, 28tu Jury 1870

o~

. 48 The alteration 1 the head of
the central channel has been noticed 1n
paragraph 45

Central channel

The other modifications are—

I —The substitution of gul
the head of thig branch S rests

IT —An al
m the fourth mle

ting sluice for the fall originally designed for

teration 1n the site and design of the fall proposed for construction

HI.—The construction of a road tunnel 1n the line of the Dorenal road

IV.—The omission of 2 § miles of the Challayapalem drainage channpel and all
Tnasonry works plavned 1n connection with this outlet.

V.—The exclusion of the proposed Paturu drain and aqueduct.

mile VI.—An alteration m the tall originally proposed for construction in the 7th

49 Tt will be observed that the prineipal change 1s 1n the disposal of the drain-
age.  This will be allowed to follow 1ts old course and fall into the Pennair 1nstead of
eing diveited to the Moldavy as suggested by me

. 50 The road tunnel is necessary 1n consequence of the alteration 1 the site of
he fall adjacent to the Dorenal road

51 The drawings relating to the modified design of the central channel aro
€humerated in Appcndix A

52. The details of the rrigation and distribution 1 each reach of the central
chanrel are given 1 Appendix B.

93. The southern channel begins at the termination of the feeder from the Kani-
gherry reservoir  The regulator allowed
3 for the head of this branch has been
omitted 1n the revised scheme, as the supply ot watcr will be received from one
lustead of two sources as contemplated 1n the original plan.

54 An outfall sluice in the river embankment has been substituted for the
dramage culvert planned for construction in the first mile of the southern channel

55 As the local drainage 1s to flow into the Pennair, the culvert proposed for
Construction 1 the fifth mile has been omitted 1n the revised scheme, and one of
similar design to that provided for the
first mile of the southern channel® has
been substituted to admt of the surface discharge flowing towards the Pennair, into

which 1t will ultimately fall, by the self-acting sluice proposed for erection, near
apanapadu

56 In the original scheme the Kovuru channel was intended as the outlet for

this drainage, and a cut was proposed to connect 1t with the water-course that runs

¢tween Penahalll and Bapanapadu. This cut has, of course, been omitted i the
Preparation of the revised scheme

57 The aqueduct provided 1n the original projeet for construction in the eleventh
n:lle of the southern channel will not be required as the auxiliary fe?der from the
Nellore anicut has been excluded 1n the modified scheme

58. To admit of the local drainage flowing off to the Pennaur, aqueducts have
been designed for erection in the sixteenth and seventeenth miles of the southern
channel, and a culvert has been provided for a symilar purpose 10 the eleventh mule of
this branch,

59. The above are the principal modifications proposed for adoption 1n the
1l'~10uthem channel The details of the several reaches as mow arranged and the
Ingation under each are given 1 Appendix B

60. A hst of the drawings to accompany the revised estimate for the southern
channel 1s given 1n Appendix A.

Southern channel

* In the original scheme,

-
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N rements proposed 1n connection with the

al arrang
lgld Ha}rmge df(;?rigidli}:ﬁrfaﬁzl of the “Northern delta of the Pennair, I will
modified schem e 1rrlg

; the revenue
proceed to notice the probable effect the works will have on

first report 1t will be seen that the
62 From the statement * attached toa:g, of land under culfivation 1n that
. Appendlx A

delta 18 55,366 acres, and that the average
i 06 annually.
s area is Rs 1,90,4
he revised scheme, the area

has been excluded 1ot :

o it i e oy e 5,004 1 e
of the land at Preuenh uefrom have to be deducted from t % a (i AT .
assew;w;tici(;lr;rygg :alf;n at 4,179 acres, and the latter at ks, 13,0/U.
may pra

the tract commanded by the
fore, under cultivation 11
64. The total aica, thereloré

revised scheme 18 55.366 — 4,1719 =
The average annual reve
Existing cultivation and revenue 51,187 acres g
age equals

70 = 1,75,736
this acre 1,90,406 —14,670 = Rs 1,70, 0

e tended to water 94,000 acres, or 42,813 acres
m

PRGNS o ot

revenue dertved from tha
63 As the noithern channel

65 The modified scheme 2% excess of the total area under culti-

ted
Additional area to be 1rrgd vation ,
ommanded by the proposed channels the:g ?)ze i:ﬁtﬁr ;:(;1;;3?
66 Tn the coumry €0, wet.” of which 6,056 acres appear 87,014 acres of
of Inam land classed &9 the 9’4 000 acres to be wrrigated, leavtes s
deducting this 2760 ey fited t’>y the proposed system of 1rrigation.

Government land to be bene this district has not been settled,

he 1rrigable lands 1
T e e assesg n:'igzssetcannoto be stated; buta close approximation will be
the exact increase 0

1

ttamned by allowing Rs 53 1 per aere as
Inclusive of the dry assessment :he arertl’/i’r rate of the whol; (tiﬁltaD lhtl S
F e 4 with the concurrence of the Acting Cé)llzctore n'adrix Ce eputy

rate has beer assumeSettlement, as will be seen by referring Lo ApP ) G
Director of Revenue 111 be observed that 87.944 ?cxies 0 1xov.
63 By refernng to ernment and 6 056 acres o (I;amh .
Gross profit. will be watered by the proposec feieme
’ be former at Bs. 51 per acre would be Rs. 4,83,692, or Rupees

e .

The assessment on t
rrent revenue.
3,07,956 m excexs of the c;)lroﬁt the cost of the apnual repairs and the conservancy

69 From this Bro7. v 04 to ascertain the net return.
st be deducted to .

establishment mu ¢ proposed in paragraph 111 of my ﬁr?{, frep:}tl*t will, ({

70 The establishment P consider, answer very well for the revise
ment scheme The estimated cost of this, 1t
will be observed, 18 Rs 16,140 per annum,
to allow, as I did

wired for repairs I propose ’
71. In estimating the amoust 7eq on a former occasion, 10 per ceng per
Fstimated cost of annual repairs acre 1 excess of the actual expendituie
8T1

cutive years. This
of the Pennair during five conse :
on repars 10 the sont b %f‘lgire, or Rs. 15,666 per annum, for the northern delta.

- kin
calculation gives As. 2 8p I am of opinion, be added for anicut repairs, making
t'l}‘,o thlts lsum Rst fé?l?l?rzgogg,the conserfancy establishment and repairs Rs 37,806,
e total amoun

say Rs 38,000, per annum
72. The rates allowe

Compensation for land
1 Tide Appendix D

esti he total sum requir )
bz III:::eE]E;tv:me be realized by selling the “right of occup

beds of those tanks that will not be required on the completr
and which are to be brought undet cultivation

paragraph 51t w

Conservancy establish

for land have been fixed in
d per acre for co;ggsf;:xglc? with the Acting Collector’s

le, much

on they are, 48 a rule,

E?}:}ﬁ? tilaj; entered 1n the original
(=]

Liture under this head will
d o cover all expott ation?’ of the land 1n the

ou of the proposed woirks



o
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73 By referring to Appendix E it will be seen that the Deputy Direct
or of

Value of land 1n beds of superfluous tanks Revenue Settlement considers this ], d
151

averae ] will realize Rs 25
erage 1 should perhaps explain that this payment 1s meiellv)'erfogez.}?e :nhthe
Y - 1ght of

occupation ; the usual assessm
ent will be paid by the puichase
of the amount paid for obtaining possession of tge lancli) et amnually, arespective

74. The tanks to be abandoned are clearly indicated on the revised sketeh
The area of land withmn their tull ¢o rr:a >
18 6,913 acres This area, at Rs ;_Ours
acie, represents Rs 1,72,825, the amO Lo
to be deducted from the estimated cos(;unt
_— , the project of

. A simlar estabhishment to that detailed t for the original project, but f,

1 r a

t Paragraph 101 of first report shorter period, will be required to superiy

in the modified sch tend the works proposed f
eme. R p or constry
estimate for SUperlntendenc: 3,19,200 have accordingly been allowed in the refi:;g

76 Provision h :
from the Sap e on has been made in the revised estimate for a tramwa

gam quarry to the anicut, and for a line, three miles 1n leng{h})i:)n%r;ald

ns.

port the stone and er:
embankmert gravel required for the revetment of the Kamigheiry reserve,
r

* Sheet No 170

Tanks to be brought under cultivation

77. T have no
from the proposed ‘;:) l:11{18eonclu:smn, to notice the probable return that will be realizeq
By ref o
¥ referring to paragraph 68 1t will be observed that the gross profit 18 estimateq
e

at Rs 3.07.9;
07,996, and from "
van ) paragraphs 70 and 711t will b
¢y establishment and repa.lr: will cost Rs 38,:)00W;nnu§1§f?lhered that the conser-

By d o
¥ deducting this sum from the former, the net profit will be found to bLe

Rs 2,69,956, or 9 9984 per cent on the

Probable return o
n proposed outla
¥ estimated expenditure of Rs 27,00,000

NELLogg,

2284 Aprl 1870, (Signed)  R. SMITH,

Lzeculwe Engineer on Special Duiy
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List of Estimates, Drawings Tracings and Sp
’ ® 7 n the Northern Delta of the Pennair
* Nambers Numbers
Nl;n:ibers noted on noted on
f Plans noted on the estr- | the spearfi-
Description 0 tho plans he est o spoot
/——-—”".—_—-————
Head Works
136
Plan of the anicut . .o . --i }i? 136
Cross sections of the Pennail at the site O
the proposed aniout
Man Feeder
138 .
Revised section of Main Feeder d 13? 7
Survey of the Mamn Feeder, Duvar a0
Kanigherry reservoirs 139 139 139
Fall 1o 4th mile . . 140 140 ..
Girder bndge . . . .
Kamgherry Reservost
141
Revised longtudinal and transverse sechom: 141 141
of the Kanighorry reservorr embankmen & &
142
B:::’s:‘di}o?ggudmal and transversé seﬁtxon: 142 142
of the Kanmigherry reservoLr embankmen
Pfrom BtoC 12 12 e
1 f lus weir .
Pl:: gf :.::Efnd,lon rollers 1n mut of screw 13 13
for rarang or loweriog sluice shutters
Duvur Reservorr Supply and Branch Channels
Revised section of Duvur  reservolr 143 143 .
channe 114
Saet::x of Duvar branch channel . {‘:; lio 145
General plan of regulating slwices 11t
channel
Eastern Mumn Channel
Survey of the Northern channel from 1 51 l .. P
to 8th wile 8
Survey of the Eaetern Mawm chsoael from 7 !
1st to 8th mile . e
Survey of the Lastern Main chann:ghf;)lflg 79
oth male 1o 1st section to end of
1n 2nd section 0 Ve
Survey of the Eastern Mun channel from 8
7th ‘mile to end of sect100 5
Revised longitudin and transverse m;’;lto‘; 157 ]
of the Eastern Mamn channel trom {gg l
Tth mile 58 .
Revised longitadinal and transverseé lesct%o‘;; 15 & e
of the Eastern Main channel from 159
end of 1st section 159
Revised longitadinal and transverseé sectlgns 5 J
of the kanstern Mamm channel from 21
section 61 61 61
¥Head-sluice  «¢ .. . o
62 62
Drainage culvert 1n the 1st mile
63 63 .
Bridge 1n the 2nd mile . o
64 64
D'ramage sulvert 1n the 3rd mile . ,
60 160 16
Fall 1n the 5th mile .o {61 161 161
Fall in the 6th mile 162 162 162
Ea.”ll;l the 10th mile oo 163 163 16.;
0o 1ith do . 87 87 8
Chavakucharla tank supply-eluic® ¢ 88 88 83
¥all 1n the 12th mile ton 89 89 89
Rogulating sluiee at the head of 2nd secti0 90 90
Bridge 1n the 2nd mile of 9nd section o1 o1
Vavilla tank sapply slnice 03 02
‘véﬂdgrs 10 the drd and 4th miles < v o2
arim tank supply-slmee
Regulating mﬂsuz and occupation btndges 54 o4
eombined m the Ath and 6th miles o6 05 .
Regulating slaice at the pead of the ¥ allaya-
palem branch channel

REVISED SCHEME

AppENDIX A

ecifications of the Werks proposed for constraction

Remarks.

[ The Jongitndinal and trans-
verse sections on these shewts

show the profile of the
channel as ongnally
planned

Ongmally desgned for the head
ot the Northern channel
Ongnally des gned f.r the st
mile of the Northern channel
Omngnally designed for the 2nd
mile of the Northern ch innel
Ongizally demigned for the 3rd
mile of the Northorn ebannel

Ong nally designed for the 9th
mile of this channel
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Last of Estimates, Drawings, Tracings, and Specifications, &e —con!

Nuambers Numbers Numbers
Description of Plans noted on the [noted on the | noted on the Remarks
plans estinates  (epecifications
Eastern Main Channel—oont -
Dramage calverts in the Ist and 2nd miles of 96 96 96
Dlhe Yallayapalem branch channel
'{)’P m the 2nd mile of the Yellayapalem 97 97 97
ranch channel .
ih“n of surplus weir in the Vannt tark 98 98 08
erulating sluice at the head of Vanm 99 09
branch channel
Alluru Branch Duct from the Fastern Muin
Channel to Fydaru
%;chon of the Allaro branch duct 164 16t
_alating sluice at the head of the Alluru 165 165 165
branch duct .
Falls 1n the 1st and 2nd mles of the Alluru 166 166 166
brauch duct
Alluru Branch Channel
Revx;scd section of the Alluru branch chan- 167 167 .
Re
Reviced section of Rimanna tank channel 168 168 .
Sarvey of the Alluru tunk channel and ite 114 .
brauches .
Survey of the Zavoaladinne and Tlantpolla 115 115 116
branch chinncls
Longtudir al and transverse section of the 116 118
Ailuru chanuel und  ats  subsidiary
branches
Head-s mice to sapply the Allaru tauk 117 117 17
su, plv channel
Regulating s'mee and bndge combmed 1n 118 118 118
the oth mile of the Allurm tank supply
channel
Regulating sluice 10 the Gopulapalle branch 119 119 .
chinnel
Regulating s'uice at the head of Zuvosla- 120 120 120
dinne hranch channel
Road tannels in the 1st, 2nd and 3rd miles 121 121 .
of the Zovoaladinne branch chnnel
lunnel in the lne ot Kavuraganta road 124 124
over the Ulavapolla branch channel .
Inverted svpbun 1o the Ulavapolla branch 126 125 125
channel
Belf scinr g regulator m the south bank of 126 126 126
Chippalara near Zuvoaladinne
Feeder from Kanigherry Reservosr
Longitudinal and transverse eections of the 27 . o The longitudinal and transvere
fceder from Kapigherry Reservorr sections on this sheet show the
{{Iensed longitudinal and transverse sections lég 143 "2 p:(ﬂ;eptl)f ;};} chaunel as ong-
ead-gluice . . 2 n an
Bndge 1n the let mile . 29 29
Dramage culvert msthe Ist mle . 30 30 30
Regulating sluice do . 147 147 i:g -
E:ﬁi;:glz?;!l:;?duﬁlh}:’e Znd mile . l;g I;g . } Ong‘xlmlli\;hdeagrrdh for tlhe Ist
. mnle of the bunk ¢
Bridga over Duvur drainage channel 32 32 b4 lary feeder ‘ FHREL w1
Central Channel
Barvey of the Central channel 50 ° e }Onglmdﬂ.ﬂl ﬂl?  manmerso
pecilonx on this
R« vised longitudinal and transverse sect101 8 3 163 s pe“ fue of tl e Chb..nr;‘::l l‘:ﬁo; llhe
Regulating sluice at the head of the channel 154 164 1 nallv planved Bi=
Fal in the 4th mile . . 165 165 156
Do Sthmile .. 166 156 1o
Southern Channel
Su;:;zynﬁfethe Southern channel from 1st to 33 . o .ll The l"nngll\]du a}]} and transverse
Sarvey of the douthern channel from 9th 34 . . I? :g‘; “i’)’l‘zﬁ‘l’: ;f e:‘{les}c)l?at?na‘o::
to 16th mile 1y plan
Survey of the bouthern channel from 17th 35 e ) onginully plauned
to the end
Reviscd lougitndinal and transveree sectiont 149 1
from 1rt to Rth nale 0 | 149
Revired L ngitudinal ard transverse seotiond i > 150 .
from 9th 1o }tth mile | &
Revised longitudinal and trapeveree cections 151 { 151 :
{rom 17th to the end J }

X
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o

) 19

i
T N
| - e to—on
f \ ations, eto —con
. Last of Estunates, Drawings, Tracings, and Specific )
f Numbels Numhers |
Nambers 1 on o ed on . N
' Desoription of Plans noted on ',:ﬁ?es&- the spLei- Remarks
i the plwus * mates fications
t
§ Southern Channel—cont
¥ Ocenpation hridges an_ the 2nd and 3rd miles '3'\) ?3 "9 Ongumelly demgned for the lst
3 Drainage culvert in the 4th mile 7 o a7 e of this channel
L Do 1n the 5th and 11th miles of do ZO a0 . %
; Fall mn the vth mile a1 bt 4
t Fall 1n the 9th mile . by 2 42
¢ *  Aqueduct in the 9th mile by 43
i Bridge in the l1th mile 15 45 45 .
! Tall 1n the 11th mile o 16 46
Do 14th nule i 152 152 152
E ) Drainage culverts 1 the 16th and 17th mhea 7 o
" Kegulating sluices and bridges combined 12
. the 15th, 20th, and 22nd mules . )
Ascellancous
127
Rurvey of the minor reservoirs 128 128
- Longitudinal and transverse gectioss of the 128 ] s &
Pennair embankment 129 ’ 129 129
do 6 109
: Do ° the nver 169 169
v Belf-acting outfall elmces 11
! T:tlxl::vl:r]:;m“stuctxom of the drainage 130 . 139 '
L
- channels 131
t Plan and elevation of tippioé “38*"“1 to & 142 . 132
Irnigation sluies $0 313011316’9 from
hie foct per secon 33
Irl?!ugl:tclozb slll):u,m to dischurge from 9 to 133 1
22 culne feet per gecond 134
L Irng:t‘,:;:n sltmce‘; to di-charge frum 23 to b8 134
! onbio feet per 8t cond 1 170
Rovised shotch wap m 171
: b stunate for trammways . 172
% Ueneral abstract ertimale
‘: - (Signed) R SMITH, .
£ NFLLOKE, Frecutive Engineer on Special Duty.
e 22ud Aml 1870
‘ EASIERN MAIN CHANNEL, .
J Irngable Area, 62,30) Actes
< '—:_—___,__:__.___—-———"”/"" = Dotarls of \rrgation in each
¢ rea
e —
-
: € Volame
!% Velo.aties D‘:O,k:hiig A of water | Number Remarks
E h Muan |an toed per 1eet per torl?: - heed of distri-
‘f Ronche® hedn | seoond aecond watered :;:pg)‘}iw bution .
1D 36Te8 | goot per sluices
g second
_____________——-————""'—_——_—————-———\
} I e :
3 190 17 85
E 26 ol+s 50 287 | St es Yo | 645 1
¥rom h(?‘ada :o l’ _’5 w1 . 50 ég; 9102 200 3 00 1
2 0o & ’
’} ? 95 to 3316 " 13 280 | ootz | 2687 28806 ¢ | Yaltayapalom
3375 to 3620, '
L » ¢ ’ . g 98 868 392 1 (4)82 1?, g nel takes off
3 2% 3975 ; 862 395 -
" A LRI o an |l )RR
" pgmto 681 2 2063 | 472305 | 1000} 18,
o : 7 2200 | 33 2
" 6 875 to 7 125 1] . 417 307 407 .396 3810 67 75 2
”» 719 t0 8 iz@ " . 409 3029 424 397 3 e o 2
‘ " 8375 to 9470 » 392 296 366 042 3,400 4 H
- 1 9471 1o 1(3 ?é: ” 3176 2 89 alsgjo 37300 57 ‘
‘ no 100 t0] l.t; e:ui'of 1st section 3 0b 2 81 207 640 )
. » 12120 miles ;
. Second Sectom 3086 3064 | 210645 | 3.000 g: >
$ From head to end of 9nd mile 264 303 166 645 4,080 2
; eud of Znd to end of 3rd mle 212 2 706 93 645 3,000 4§ 7
: :: o1 4 of 3rd to end of 4th mle 191 19 51 646 3.0(:(; 4; 15 !
5 » end of 4th to end of 5th mile 0 88 104 » 645 1 2 ) !
! , entof nhito? 125 mies 0 81 099 15 200 3 !
g ., 112510 ndof &bfmi;i?l mile 053 0174 ‘ 15 l‘(io— 1
% s eud of 8th to end o " ____1 o oY) oy ———05
Tota
B o I
i (Signed) B SMITH,
4 NELLORE, Twecutwe Engmeer on Special Dut,.
g 22nd April 1870,
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ALLURU BRANCH DTCT

Irrigable Area, 25,000 Aocres

o

b Detatls ot ungation 1n each reach
* ——
Mamn Velocities Discharge Yolume of
Reaches. Radu. 1n fest per |incubiciect | Area to be | watertobe | Number of
se0 nd per second | watered in | supplied in | distribution
acres oah) feet per sluices
seo nd
grom Eastern Main to Pvdaru niver 378 291 27
ydara river from end of first reach to
the Alluru branch channel head-
slmice e ® 876
From head slmice to 3 25 males ® 422 2 0825 376 7,000 106 ™ 7
» 323@04411)11881’ 385 199 270 4,200 675 i
o 4 4 miles to Allurn tank 351 189 2025 .
nder Allura tank and distmbution .
channels that take off from 1t . . 13,500 20256 1
Total . . 25,000 3760 26
¢ Purini branch takes off . 1 Indupura branch takes off
*
Feeder from Kanigherry Reservoir to supply the Central and Southern Channels
Detu 1s of distnoution
Mean Veloaities *| Thecharge Area to be Volume of
Reaches Radu 1 feet per |1n cubio feet | watered 1n acres | water to be
second pet second | by the branches supphed n
dopendent on | wabie feet per
this feeder socond
From #esrvoir to head of Central channel 4145 193 420 10,600 * 1676
+» head of Central channel to head of South-
ern channel . 30 181 262 o 17,200 t 2625

* Discharge of Central channel

+ Discharge of Southern channel

NELLORE, (Signed) B SMITII,
22nd April 1870, Lxecutive Engincer on Spcewal Duty
——
CENTRAL CIIANNEL
Irngable Area, 10,500 Acres
Vetarls of trmgation m each reach
Mean Velocities | Discharee Volume of
Reachos Rady 1n fret per |in cubie feet| Area to be water to be Number of
sccond per second | watered n supphed in | distribution
acres cubig feet per sluices
second
¥rom head to 26 mile . . 252 296 157 5 800 12 2
n °26to end of 1st mile 2 44 291 145 % 200 135 2
, endof lst to end of 2nd male 215 2 86 1320 1 000 15 a
» endof 2nd to end of 8ra mle 922 2177 117 0 - 1400 21 2
,» end of 3rd to 3 9375 miles 208 2 68 96 0 1,300 196 5
. 808375to4 383D mles .o 188 2 5> 76 5 \ . =
. 4 3875 to end 6th mile ., 18 279 76 3 1100 16 6 2
, endof 5th to ond of 6th mile , 175 275 60 0 1100 165 2
» end of 6th to end of 7th mile 149 2 63 43 6 1,600 225
» end of Tth to 8 0375 miles . 141 14 210 2
. 80375 mles to end of channel 108 245 210 1,400 910 1
Total 10,540 1575 | 17
NELLORE, (Signed) R SMITH,
92nd Ap14 1870, Ezecutire Engineer on Special Duty
N ‘“
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— e
SOUTHERN CIIANNEL.
Irngable Area, 17,500 Acres.

Details of urrigation 1 each reach
A Velocities m [Discharge 1n Volume of
Reaches Baosn foet per oubic feot ¥ 4 .. to be | water to be | Number of
u second per secona | .iored in | supphied mn | distnbution
acres cubzo feet sluioes.
per second.
262 6 1,200 180
From heat to end of 18t nule <. . g ?3 g 334 244 6 '600 75  §
» ;“gt?: Ist to]? 2 mules . - 313 2878 2370 ggg 22 }
” s ;‘i mlles . . : 3 08 2 85 2‘28;) 100 50 1
n o4 tob1mles . 3 06 284 2236 00 60 1
»» B 1tod 85 unles . 303 283 2175 4
sy 585106 Trmiles o b 949 281 2115 488 1?)(5, i
s B875t07 innltis . ': 296 28 205 5 ;00 30 1
mo e e arsmales . - 2 89 2752 }3‘;8 300 45 1
" 8375 to end of 10th milo T £ 2905 1875 3,800 512 !
end of 10th to 10 85 m1les . 275 13¢5
S 1085tollTomiles e 2 273 123 0 500 A 1
w 1176t01226 .o 237 269 nsg ggo 44 }
w 1229t01270 1 : 225 262 1030 so¢ I8 1
n 11Tt » PR 211 2617 55 0 1,000 150 1
» 1326101375 . . 2 08 2 52 230 500 75 1
g 1372t0 1475 » . : 193 2422 :8 1.200 18 0 1
»w 1470tol28 o 197 2 4> 706 1’600 22 § 1
” }578—:'011? g-_’ ” Ve . 172 ;225 gég 11200 180 1
. 17 65 to end of 19th mile I an 120 500 15 1
s» end of 19th to 19d75fm;11::n0] 059 1714 45 300 45 1
ol
s 19 70 mules to end o — 17,600 2625 23
Total (L *
——— e
(Signed) R SMITII,
NELLORE, Executwe Engmeer on Special Duty,
99nd Apri! 1870,

to the Special Executive Engineer, Nellore,
6th %prxl 1870, No. 714.

th ultimo, I have the honour to state
fair average for caleulating the return

Collector of Nellore,

From the Oﬁict;l;;gg Camp at Krisnapatnam,
tter, No 160 dated 28

In reply to yourtlcof957% rupecs £>er acre a

der the ra
}}l:;xltlgg[izlnsg commanded by the Sangam project.

- . .
he Special Executive Engineer,
tor of Revenue Settlement, to t 2 g
N ellofe?fiated Nellore, 5th Aprl 1870, No 126-45.

£ the 28th ultimo, No 159, I have the honour to

Wlfh referenco 23 ﬁ‘rl)llglgaﬁ:lg as to the average zyet rates of ass%s}f;‘ment prevail-

furnish in tl{e a?lgﬁlks of the district forming the prineipal division. ; ese ;ages have

ing in the severa the basis of the survey areas ; and as the percentage of ncreaso
been calculated on the - or less particulars 1 this respect are likew1se rendered.

From the Deputy Dare

discovered affects them mo
Average rate Peroentage of
of wet asgessment mo:;au:l 13 .
r |survey on we
Taluks prevaal.};;lg per | llagen
e ee—"
8 13 25
Ansout villages . . ’e o . 1
Nellore Other wvillages .o : H 5
Amout villages 5 .
Gudar Other villages * - ’ 6 | o 18
i e I T
Atmakuar . . : . : 4 18
Kavalh . . .e . " " . 10
Udayaguni . .
& Exolusve of Srihankéts villsges 6 . .
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2. As regards the rate of Rs 5-8-0, which you have adopted as the probable
average for the whole of the area under the Sangam scheme, I subjoin details as tg
the wet rates of settled districts taken from the G.O, No 1096, of the 23rd May
1865, adding thereto the enhancement of one rupee made subsequently to the water-
rate n force in the several deltas under 1rrigation.

Distnots. Cultivated area | Waste area.
RS. A P RS A P
Western delta . . 6 6 6 5 811
Gédévan  ,, ..{ Eastern and Central deltas .. 713 670
Upland * . . . 313 ? 2 410
Deita . . .o . 4151 ¢ 4 4
Kistna, Bunder portion Upland .. . ” 4 4 3 312 § .

* Rates amended before being finally sanctioned by Government, and as settled are higher

3. The dry rates in the deltas are arrived at by deducting Rs 4 from the above -

and as regards the Western, Central, and Eastern deltas of the Gdddvan: are Rupee;

2-5-6 and 3-1-3, respectively, for the

Taluka. Avermgadry o ltivated area and similarly for the

s o P Kistna delta As 15-11. The margina]

Nellore . f ém‘mt villages .. 015 0 gtatement shows the average dry rates

Gudur anieut “‘1‘}19: villages .o } g g of assessment 1n the Nellore taluk, both

ages vt for the villages under the amcut and the

other willages not so circumstanced, also for the fourteen amicut villages of Gudur,

These rates are Likewise based on survey areas, and appertain to the area 1n occupation
under dry.

4. From a comparison of the above 1t is obvious that, as regards the Nellore
taluk, any re-assessment based on dry rates, plus a water-rate of Ra. 4, must neces-
sarily on the average be considerably below the results thus arnved at for the Géd4vari
delta There is a material difference 1 the soil; 1t has not the admixture of alluvial
deposit which renders much of the G6édivar1 delta so fertile  Moreover, the propor-
tion of the soil that must be deemed as indifferent 1n quality 1s very considerable, and
predommates, I find, over the better descriptions according to the results arnved at
under the classification of the occupied wet assessed area of the taluk  Details are
below given, and, 1n respect to the unoccupied wet assessed area, as might be expected
the indifferent soils form even a greater percentage. ’

——

lak 71 . Anicut villages
Nellore tala i
Items ullagee. TOt&L
Nellore 33 Guadur 14
—
Black soud ACTLES PER CENT | ACRES PER CENT ACRES. | PER CENT ACRES PER CEX
Good . ee e 8215 9 2,178 8 774 7 8,167 9
Middlmg ,, .. v | 24,884 44 15,409 67 4,006 37 43,798 46
Indifferent ,, . 26,412 47 9,680 30 6,108 66 42,100 45
Total .. | 66,011 . 21,167 . 10,857 94,065 .
Red a0l
Good «. .. .. ee 166 ] 23 4 53 3 242 3
Middlng  ,, . . 1,761 817 324 62 312 21 2,397 85
Indifferent , ve .| 9868} 60 279 44 1,135 74 4,282 62
Total . 4,795 . 626 .o 1,500 . 6,921 -
Good Arenaceous ooi.l . oo . .. .
Middhng , o * 933 i 86 1,248 82 1,098 82 8,279 23
Indifferent ,, .. v 157 R V| 274 18 241 18 672 17
| commmststgurmrt | ———
Total .. 1’090 1,522 1’339 . 3,951
Tot
Good “ e o] 8,381 9 2,201 7 827 6 8,409 s
Muddlmg ,, .. .. 27,018 44 | 16,981 53 5,415 39 | 49,474 a7
Indifferent , .. 29,437 47 16,133 35 7,484 65 47,054 45
Tetal ..| 61,896 | ve 29,315 . 13,726 . 104,937 L
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5. The area occupied as wet 1s far greater than that occupted under dry 1n the
villages 'fmsth :f the P%nnmr, and besides the bulk of the heavier and better deserip-
tion of soil, as you are well aware, 18 DOW ander rrigation  The existing average
assessment above shown of one rupee for dry would not represent the dry grain value
of the large area under irrigation 1t needs to be considered as somewhat higher ;
and, as the above dry rate 18 manifestly low, 1t may be presumed that the average will
increase with the new settlement when proposed, and likewise that the average as
regards the 1rngated area would 1 a corresponding degree be greater.

i Ily large proportion of in-
t n of irmgation will apply to an equally “arg
dlﬁ’erintT ﬁngﬁiﬁy a muc% larger propoition, and, therefore, I consider that the
average rate that should be expected to be derived from the area under the whole
ted

y oards the average rate prevailin
h bemoderately estimated ¥ 1ewed asregards, g g
:!101 :t?::x? ltlgltllltk:;ofoir: less cer{aln source of irrigation, which varies from Rs 4-7-0 mn
Atmakur, and certanly 18 low, to Rs 5in Gudur and Rapur, that adopted by you,
! ted as moderate, but cannot safely 1n my opinion be taken

viz, Rs 5-8-0, may beaccep
at any higher figure.
7 Tt is necessary to bear

the wet assessed area according
the dry area 1rrigated and paylng wa

in mind that the details I now furmsh refer solely to
to the existing revenue accounts, and do not 1nclude

ter-rate under the Nellore anicut

i Engineer, Nellor
i Collector of Nellore, to the Special Executive ing \ e,
From the Officiating doated Nellore, 25th’ March 1870, No. 627.

knowledze the receipt of your letter No 139, dated
I have the honour to ac Il‘:;‘; eo f()imon as to the average rate per acre of com-

sting .
- tF ebrl;g:yégzggmx:&e and mam lands fallng within the proposed Kamgir
pensatiot d as to the propriety or otherwise of allowing any compensation for lands
Reservorr, an of the tank and liable to be flooded annually.

d
which are already 1n the watersprea

der the Survapally project, compensation, so
9. Tn the case of lands taken up under o ST , comper at a0

d at R
far as 1t has been gettled, has been paid abt Lis o of uncultivated wet and dry’lands,

p d 8 per acre
under cultivation anfafgsnlznfg ?:ken upp under the Chennur channel, compensation
respectively. ~As regarcs. has been recommended by the Tahsildar

dated 18th Deoomber gt Rs 28 and Rs 12 per acre of wet and
Widg&l)etter, No 515, da dry lands, 1espectively ; but Major Clay
considers this rate of compensation heavy,

the land conocrned happens generally to be Govern-
mentsl.a I(;l bOItllll ttlllaézsceaélelsgfn;g‘::e ufam lands compensation has been recommended by
nd.

the Tahsildars at Rs. 80 per acre.

. ompensation tohe T
spealfm";r,%z (;ixe% with reference to the sale-valu
o

214 for Government or 1n2m land should, properly
e thereof, which will vary with refer.

: tuated. To t

f the village in which the land 1s 81 gran
ence to the c;rcmﬁst&%cfzagl Jands rqun' ed for the project, a very ;algg‘:l sum would
" Xr ihe roject will bring a large extent of unoccupied lan under. wet
Eﬁlzf‘g‘lﬁ;id' thesmaml(’lars will probably be chined to select fresh land as inam
b

; kine a money payment. - .
tnstead of sec; m:alue of land 18 msing, it is not likely that the ?Ots Win si;gree to
sma115.pa‘?;mtenis Some years ago compensation 8Ppears to have been calculated at

s’ purchase.
fromﬁﬁv';}to tezt1 ifg:‘mo?mt to be paid must be gettled after carefx}l exa;mnatxon of the
i po ;:'1 ach case As your object in calling for the 1nforma 101}1) 18 to make
ﬁﬁgumtaﬁf (1)11 ihe estimate, I would suggest that compegatul’f;;n;}; la‘;galcult‘l’ted
at Rl.)ssm;l()land 10 per acre, respectively, for wet and ‘dl')’ o:ismn I shoul daﬁa n'i‘(t
Rs 30 and 15 per acre of wet and dry inam land. This Provxsmn, for Governn; >
will enable us to settle all the claims imvolved, for 1f the pro ent

land be not sufficient a portion of the allotment for wam lands wil be available
shoul® fresh lands be granted 1n lieuw.
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7. As regards lands which are already hable to be 1nundated annually, I do not
consider any compensation 18 justly claxmable, merely because their hablity 18 made
more certain by the 1mprovements to the tank. Having voluntarly taken up such
lands with their eyes open, the ryots cannot, in my opiuion, claim compensation 1n
such cases Itis different when lands are newly submerged by the extension of the
waterspread, then the claim to compsnsation 18 only reasonable.

*

From the Deputy Dircctor of Revenue Settlement, to the Speeial Executive Engincer,
Nellore, dated Nellore, 9Gth March 1870, No 103-36.

In reply to your letter of the 11th instant, No 151, I have the honour to stato
that I consider the mght of occupation as regards land forming the beds of the tanks,
which 1t 1s proposed to abandon as reservolurs in the north Pennair delta under the
Sangam project, should, when sold by public auction, realize on the average Rs 25

per acre.

9 The soil of the tanks for the most part is fair, and were 1t not that 1t is Liable
to be found 1mpregnated with chavadu or saline properties due to the long accumula-
tion of deposit from what may be regarded as still or standing water, 1t would need to
be alimost wholly classed as of first quality. The lower part of the bed of each will
probably be uneven, ard require levelling to render 1t fit for cultivation, or else be
mdifferent from lying low. All these inequalities will influence the average value
obtainable and have to be considered to ensure as reliable an estimate as practicable

being framed

Read the following letter from the Superintending Engineer, 2nd Division, to
the Chief Engineer for Irrigation, Madras, dafed Bazoarah, 19th November

1869, No 117.

135 plans and sections
129 estimates.
73 specification reports

1 report from Executive Engineer.

338 (already sent)

I have the honour to forward plans
and estumates for the works proposed for
the 1rrigation of the country on the north
bank of the Pennairin the Nellore distriet,
surveyed and designed by Mr. R Bmith,
Executive Engineer, specially deputed to
the duty

9 s report, which I also enclose, enters so exhaustively 1nto the details of the
scheme, which hasbeen long and fully eonsidered by Colonels Anderson and Winseom,
that I need only submit 2 sketch of the general design of the works.

8 The southern portion of the delta has been for some years irrigated by
channels taken off from the anicat at Nellore, which are now being enlarged and
improved to fill certain reservoirs at Survapully, &c ; this part of the distiiet has
therefore the first claim to the ordinary supply of the river Taking this as all below
the crown of the anicut 1t is found from a series of recorded freshes that at the worst
we may count on 69 days when the water 18 above this gtandard, and that during
this period enough passed to supply the 80,000 acres lying on the north bank This

18 shown 1 Appendix D.

4. On this part of the country exist several tanks which now command 63,052
acres, but from nsufficient channels water only 43,659 acres; 1b is proposed to enlarge
one of these reservoirs, and to cut good channels from the river near Sangam, by which

they may be filled from th
designed that they will al

that the river is in fresh

e different passing freshes in 15 days ; these channels are so
so irngate the land direct for the remainder of the period

5. Appendix I shows bow, in the worst year on record, the irrigation would
have been carried on, either directly or fiom the reservoirs, 11 such a manner that the
latter would mnever be required to hold at any period more than five-sixths of the
quantity which they are capable of retaining

No. 1818 I., 281 Jury 1870. 25
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6 TLower m the delta are other tanks, some of which W111tbe %1:&11 upal&?)vc;ﬂt%;
vation, some retained as supplementary reseryors With capacity 855 J

largest quantity which they will be wanted to hold.

7. The channels which supply the two large tanks were }on:lg lslxlncia3 excavated
from a peculiarly favourable pownt 1 the Pennair, where 1t received the beerapatroo.

heir confluence causes a natural
Sangam hill mmediately below
scour8 axﬁ] :hr: (21\1{ b;mz; deposited below the pool thus forn;ledlseges ;ira %ﬁ?ﬁﬁmﬁ:
the l,wer, the reservoirs themselves being 15 feet below the 1€V .

> 1ne his head-works 10 such a manper that
decrded on drawig from the p0011’1 ;ﬁr{)%]ncgarrlled along the outer face of the wall,

tity of silt Wi
t\}’lﬁicll)lrl\gflllpgcl)r:rlxufao[; sgme dustance the rght bank of htls main channel.
9. The details are fully given 1ot plans and report. .
10. To carry the large quantity of water peeded 10 the im;l'ae&pce&(ﬁ foefethlge};
f1eshes .the head-sluice and channel must be capable of pa;sm,,f ; é refers to havI:a a
seeond,' there 13 plenty of stone available, Mr Smith, t e{ex(v)dl’ tIl)lerefore be Lined
d f’ll to a large sectioll, the bed and sides of the channg S ording to eircum-
:31%1 s:)ne r'he dimensions of the different sect100% modified 2 ©

t
t oiven fully 12 the report.
" ancisl, a_I:tD ghort distance fiom the head the supply channeé tol'thle;a]gllllt.:iu:llllnzi?l{{’
1 tak ao{‘f and a little gurther on the opposite side the O%H‘ ¢ during high
tho E}el: apssched’u tank, and affording direct Trgation to 28,300 acres Gur g 218

freshes £ this wall be supphed b

, P r falls, 3,300 acres 0 PP y
12 Whes thed“ a;cefrr;; t';kilee I;?x;u tank, »nd the remainder by 2 channel from
a small high level duc lling 1nto the Punchedu tank.

v r. which 18 shown as fa .

the Kam;,trl rese;‘TOln’lmor basin start the southern and central channels conveying

th 13t Ii?)n’:hz z:.:ea (2,500 acres) between the Pennall aud Moldavy, which latter
e water 2

¢ will receive all the surplus, and act as the prineipal drain of this part of the
stream

count1y. are fully detailed 1n the repert;

hannels, drains &e,
, 14 (;Ihet X:{;sffo?tgge:grfous slul‘;es’ bnd,ges for roads, under-tuunels, falls, &e ,
plans and esti

accompany. nnel take off direct from the Kamgiri

maun cha
15 The norther? a::s sgifgrﬁl the general gketch map ; plans and estimates for

reseryolr, their courses a ardod
head-stuce, &c, &e, are forl 1s ealculated to supply water for 11,830 acres; the
ng in their cOUrse are fully stated 1n the

16. The former chant®
latter 39,870 ; the dumenstons of each, varyl

report discharges itself finally into the group of tanks at
- 17 Thte 2§§h§ﬁu::?gglsurflus Sassmg off to the sea by the backwater and
ovuragunta

creek at Juvahdmnaimnnel will receive 2 further direct supply from the Pennair in

18 Th.s last ¢ Mr. Smith proposes to take off from the north end

h;gt}lll f{\? sﬁ?;‘;’;ﬁ}&h anlxtle‘zﬂl pass under the southern channel, and meet the eastern
0 Q ellor )

. lv will be admitted by an 1nlet sluice, and
main channel ab the Sﬂbff;‘zii_:‘;i ’oéti;ufxf g,utlet sluice, for the direct irrigation of the
two-thirds thercof cant * ¢ the Allarn tanks by the existing channel led from above
country and the SUPRYY 0 " pelgy the wer, this stroam will serve as the dramn of
the weir across tr recelving 1t 1ts course the end of the eastern main canal and
this part of the SoV" y them to the sea at J uvaladinna

1ts branches, and conveyl’s ) BS.
19. Mr. Smith has assessed the returns from the area which 4.26.602
| l‘.wﬂl thus be irmgated, at . . : _ 1,54’785 )
Deducting gmount DOW pad -« . - 1,o,Te
2,71,817
Gross profit 7 15 per cent 7
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He has also calculated the cost of repairs and establishment at Rs 30,077,
leaving a net profit of Rs. 2,41,740, or 636 per cent. on the capital expended.

20 The difficulty of procuring labour in the district has been prudently
considered, and such rates have been allowed 1n the estimate as will admit of 3
considerable use of machinery, and will probably cover the cost of 1ntroducing labour
from other parts of the country.

21. In conclusion, I beg respectfully to draw the attention of Government to
the skull exhibited, and time and labour consumed by Mr Smuth, n desigmng and
elaborating this large scheme. I have mentioned Colonels Anderson and Winscom
23 having considered the general design, &e ; but so far as I am informed the entire
credit of 1t is due to Mr Smith, who has had (with the exception of one young
Assistant for a short period) no assistance but that of subordinates, whom he had first
to teach, and who are even now but mnferior instruments, copyists, and calculators

22. All was matured and arranged before I joined the division I have taken
great interest in the project, but bave avoided any interference with the details which
might delay the submission of a project, which anxiously desired by the cultivators
concerned, and which is Likely to prove of great benefit to the district and remunera~
tive to the State

23, Mr Smith’s industry and abihity are well known to the Government, but
I would not lose the opportunity now offered me of bringing themn expressly to their
notice

24. T would urge that he be placed in charge of the work when under construe-
tion with special establishment, as I believe that no officer yvould be more capable
of executing it, and certamnly no one could take greater interest in 1t than the
deSIgner,

s,

Report to accompany the project for the extension of Irrigation, and the

improvement of the dirainage i the Noy thern Dclta of the Pennaur.

The area of the country commanded by the proposed works is 220 square miles.
This tract is partially watered by tanks deriving therr supply from the Pennair or
the local drainage streams.

The bulk of the existing 1rmgation 13 under the Pennair ; the water 18 taken off
fiom this river by five imperfect chan-

* Duvuru. Veguru nels * between the head of the delta at
(Ii‘r{andavaram. Punchedu. Sangam and the Nellore anicut.
ovuru

The Gandavaram and Duvaru chan-

nels are the main branches ; the others water but a comparatlvely small area, and are
not deserving of particular notice I may add, however, their alignment 18 defgetlve,
and that they cannot advantageously be retained as irmgation channels ; the Kovuru
branch traverses generally the lowest part of the country between 1ts head, west of
Minagolla, and the Kovuru tank; 1t 13 peculiarly adapted for a drainage outlet, and

will be utilized as such in the scheme under notice. food the
vura channels are supposed to feed the Kanigiri
2. The Gandavaram end Du and DuvunI:Ptanks, but like the ot%xl::-
Existing mam channels do not duschargethe 4y 0" ver channels already referred to
required quantity of water. , are very mefficient, and by no means
capable of drawing off & large volume of water during a short fresh 1n the Pennanr,
which is essentially necessary to the success of all irmgation dependent on this river,

These tanks have not received their full supply for years, although in the worss
of seasons the volume of water that passed the Nellore anicut was more than suffi-
clent to wrrigate 20,000 acres in addition to the whole arez under the existing works ;
° the actual results, however, are very
dufferent, as will be observed by the
statement } furnished by the late Acting
Collector.

+ Appendix A
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From this statement 1t appears the arca classed as wet or rice land, under the

several tanks and channels 1 the Nellore taluk, 1s 43,072 acres, of which 43,659
cnly were cultivated on the average of the past five years T'o compare the present
with the proposed results more accurately, 1t will be necessary to add]}o thie above
the ordinary irrigable area (614 acres) and the extent (394 acres) actua g cu tllvated
in the two villages of the Kaval taluk that will be watered by the new channels,

These additions will increase the arca of the ordinary wet land to 63,666 acres,

and the acreage under cultivation to 44,053 acres

; lv of water for all the land now regularly
3. This project will secure a SUPPLY gulnvated, the 10.613 acres thot By

deprived annually of their supply, and for
an additional area of 19,964 acres.

4 The comparative failure of the
Gandavaram channel 1s owing to the

following causes ‘—

1) The level of the bed in the vmmlllty of tE;langl,')am lasu'too high to permit a
8 o drawn off during low freshes 1n the rennair.
large vczlzu)m';}zels(ﬁl 18 so friable, and the fall 1n the bed of the channel so great
(33 fect per mule) that advantage cannot be taken of high ﬂoo%s tc()i m(};reasﬂ the
dls?‘charo'e, by allowmg the water to flow down w]th lncreased dept and ve OCIty.
?3) Ipsufficient waterway. .
For like reasons the Duvuru channel does not discharge the re(}llm?:_]d quantity
of water, a greater depth, however, can be admitted with safety as the fall per mile
n the be’ad 18 1} feet less than that 1n the Gandavaram channel

o at the head of the Gandavaram channel, and 1n the vicinity of the
Duvfrl&e 0;2;1111151 head-sluice, also tends to reduce the discharge of the'se ducts; but
1t 15 not allowed to accumulate and become a permanent obstruction; the nllagers
constantly employ a number of labourers during the cultivating season in clearing
this, and constructing temporary dams 10 the river on the subsidence of each fresh.

5. From what has been stated 1t

39,567 acres will be brought under cultivation
by this echeme.

Comparative failure of present system of iurri-
gation attributed to certain causcs

will be observed the channels are under the

unsatisfactory ; they do not take off sufficient water to irrigate
:lfésilrlg a;rl?ll::%e:;;trintly the natuz’e’ rule{s thought they would do; therr construc-
fion is f,aulty and a considerable charge must be made before the irrigation of this
it be,place d ona sure bass This pomnt will be subsequently noticed n
detail, when the gquestion of the water avalable for the extension of irrigation is

being considered . ' .
. the existing ma w channels is the levels of their respective
6. The great defect ! ®" beds, they are as has been noted too
d to bo taken off at a lower high, this can be remedied by building
M?:e:e{eiﬁz;prt?: s(?Duvuru and Gandavaram o, alilcut across the Pennair at Sangam,
or by deepening the channels.

i t cases be « mistake:

rry out the latter proposition would in mos .

but 15 (;&iti)??tg:gla?mztance I believe 1t 18 the plan that should be adopted. I will
now recount my reasons for baving come to this determination.

north-west of Sangam the Deerapairco, & tributary of the
Pennﬁlso}l:u:ﬁi: tﬁl;lﬁ)tter river, and scourg out a portion of ltg bed for some distance
along th’e foot of the Sangam hill; this forms a depression, the o{:ltoui’ of whxcl} varies
from 8 to 6 feet below the general level of the deep bed of the g ennair in that
locality , this pool 18 also acted on by the Pennair 1mpingingon the ang}zlam hill, close
to the mouth of the Deerapairod, and forming eddies which passli)velxl- the depression
on their way down stream This state of things, judging from 2 : the information I
could collect, has gone on for @ lengthened period ; the bormngs xfxa ein theﬁ)ed of the
Pennair, parallel to the Sangam hill, 1ndicate a chasm must v?horlglna y existed
between’ the hill and the ledge of rock in the bed of the river, 011 at 1t 18 the result
of the combined action of the Pennair and Deerapairoo during a long seties of years.
Since the tngonometrlcal survey was made no change whatever can be detected in

chaunels
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the bank of the Pennair at the confluence of this river and the Beerapairoo ; 1t st
hugs the foot of the Sangam hill, and will, I have no doubt, continne to do so unlesg
the configuration of the country 1s altered by some extraordinary convulsion of
nature

7. From the deseription given of the Pennair, in the immediate neighbourhoog
of the proposed head-works, I trust 1t will be conceded we have good grounds fop
supposing the depression referred to 1s a permanent one, and that a head-sluice
Judiciously constructed within the influence of the Beerapairoo would be kept clear
of silt of by the scour of this stream 1n the same way as 1t now regulates to a great
extent the contour of the depression, and prevents this being 1a1sed to the same levyel
a8 the adjoining deep bed

8 In designing the head-works advantage has been taken of the local pecyli-
arities just noticed, to save the cost of ap
artificial amcut ; we have a natural one 1
the difference of level that exists between
the bed of the river at the site of the proposed head-sluice, and a few hundred yards
lower down; and in the Beerapairoo we possess a scouring power equal, 1f not
superior, to many under-sluices

The mte selected for the head-sluice 18 in the bed of the Pennair immediately
below the mouth of the Beerapairoo, 1t will be connected with the pagoda hill at
Sangam, by a masonry wall carried along the bed of the river, at a sufficient distance
from the foot of the Sangam hill, to secure the required waterway for the main feeder
without much cutting The length of the wall as planned 1s 860% yards

9. The length of the rnver wall might be considerably reduced, and a moderate
saving effected, by turming 1t 1nland from
the main head-sluice, but I ecannot
recommend this arrangement, as 1t would necessitate the channel being carried very
close to the bank of the river to avoid as much heavy cutting as possible; the line
would also be objectionable on account of 1its runmng partly at the foot, and partly
along the face of the Sangam hill, the debris fiom this precipitous spur would, I feel
certain, prove particularly fronblesome, and entail costly clearances from time to time.
By referring to the plan * of the masoary wall it will be seen the foundation 13
. - rock for a considerable length; where
Shect No 3 this 18 too deep, or was not reached by
the borings, it will be built on masonry wells; 1n these portions the river face of the
wall will have a substantial apron of large rubble to protect the wells 1in the event of
any great deepening of the bed. I do not, however, apprehend this, as the Pennair
is excessively wide 1n those parts, and the area reclaimed from 1t by the erection of
the masonry wall will be so small in comparison with the section of the river that the
contraction will have no appreciable effect,

10 The design of the river wall now submitted is different to what I had
intended. I proposed a much smaller
section with openings l111 it abg\etthe f;lll
channel supply level to admit water
during lngh floods, and neutralize the Pressure, by hgr)lgg the water on the same
level on both sides of the wall; to ths proposition Colonel Anderson would not
consent ; he considered silt would enter by the scveral openings, and that 1t would
not be prudent to build a wallin the exposed situation decided on as incapable of
resisting the mam,ml%m pressure due to the highest known flood. In carrying out
Colonel Anderson’s instructions, I have endeavoured to do so as economically as
gossible’hcﬁn&sgnt “;lth tﬁe required stabihty ; rubble abounds on the face of the

anﬁf Ill)l tl ‘ a1(11 o elf y eﬁlted and packed much cheaper and quicker than masonry
could be turned out; 1t has, therefore, beep extensively mntroduced 1n the plan of this
work. Colonel Anderson further directed tho portion of the river wall abuthne on
the head-sluice to be of a very substantial section, as 1t will be exposed to the sot of
the same stream that impinges on the Sangam hill ; this has alsopbeen attended to,

and T trust the enlarged section provided for th
sufficient to withstand all force likely to be exogrteg apfarltn:tn?ter potice will bo found
o

Advantage taken of local peculiarities n design-
Ing works

River wall

Desigm of river wall different to that originally
proposed
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11 TFrom the diagram * showing the results of the numerous bouings taken
along and m the immediate vicimty of

Masonry wall will partly be built on rock the proposed nver wall, 1t will be seen
rock 1s available for the foundation where

Sheet No 2 stiength 1s most required , this 1s a fortu-
nate circumstance, 1t will lessen the cost of construction, and materially add to the
stability of the structure

12. To enable Government to judge of the relative menits of a werr, or river
wall at Sangam, Colonel Anderson sug-
gested that a section, and abstiact

estimate of the former, should accompany the project " Sectloﬁls T I;)f two weirs are
t Further details regarding the relative ments ?ccgrdlféil t:.Y Wgéfgiflcrzgsenlf}}ige%o;?i fnilﬁe
of the dufferent ariangements nvestigated are 1660 2l . e
given 1 the app(‘ndx; project Rs 2,53,000%, the other would

+ Shect No 14 do so to the extent of Rs 3,50,000,

13 Before entering 1nto a detailed description of the works 1t will be necessary
to prove —
(1) That the Pennair 1s capable of supplymg water, 1n the most unfavourable

scasons, to the whole area proposed to be ir1igated.
(2) That the channels can draw off the required water during freshes

(3) That the reservours are of sufficient capacity to store the volume of water
necessaiy to keep up the supply when the fieshes subside, and this I will endeavonr

to do seriatum

From the statements § showing the rise and fall of the Pennair during the last
eight ycars, the description of river we
have to deal with will be apparent; 1n
some months the freshes succeed each at intervals of a day or two, 1n others a few
and occasonally they fail altogether, with these statisties and the
southern Delta has a prior claim to the northern on the Pennar,
1t would not, I consider, be fur to calculate on the average supply of a number of
years ; the only safe proceeding 1s to take one of the most unfavourable seasons and
plan tile woiks to act efficiently 1 a sumlar adverse year, as has been done 1n the

preparation of this p1 oject
.sluices, the supply channels leading from the Pennair, and the
14. The head-sluices, PPy reservolrs Dave been demgn’ed with
reference to the volume of water that
passed the Nellore anicut and flowed to
the sea 1n 1863.

15 By turmng to the synopsis || 1t will be seen the freshes in 1863 and 1867
were considerably below the average of

the other six years under review , 1nth
derably below tho average seasons theley was water (reJee’tmg fﬁg
Il Appendix days on which 1t fell to more than a foet
below the crest of the amecut) for 69 and 86 days only. Ilere again there 1s a great
difterence 1 the total number of days, but practically there appeais to have been very
hittle disssnlarity 1n the volume discharged over the anicut in those years, in 1863
the water flowed over 1t for 21 days, 1n 1867 1t discharged for 16 days only , during
the latter year, however, the freshes were higher, and compensated for the varation

noticed

By referring to the statements €] showing the volume of water that passed the
Nellore anicut daxly 1n the months of
¥ Appendix D August, September, October, Novemher
and December 1863, the quantity available for the extemsion of irrigation will be
clearly seen The quantity proposed to be utiized 1 a similar season, and the
volume of water 1o excess of the rcquizements of the proposed scheme and the southern

Delta, are given 1n Appendix L

Weir more costly than river wall

§ Appendix B

only occur,
knowledge that the

‘Works planned with reference to wate: avalable
m 1863

Discharge of Pennair m 1863 and 1867 consi-
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o haree the above volume
No 1818 I, 28rm JuLy 1870. The main feeder from Sangam bas been dem%!tl;ega;ogg;ff} g
when there 1s but 43 fect of water 1n the Pennair e siver ot Saagam
Ths depth has been arrived at by comp
with the register kept at Nellore

T1om this statement » 1t will be observed there was 3

e

The volume to be taken off by the Sangam and Nellore anicut
north
sluices, for the irrigation of the noithern D?:lta, and the daily state of the irergl,e:lf;%;

during the cultivating season, 1n an unfavourable year like 186
5 63, are detail
nmne statements comp?qsmg A’ppendlx F. y ! etalled 1n the

The sources from which the 1rrigation will be supplied and the vol
tarmished daily by each feeder, are glvzn 1 Appendix G. ’ 1me t,O be
16. The information contamned 1 Appendices D and E will, I trust, be cong;.

Pennair ean certamly water the area proposed dered sufficient evidence to piove the

Pennair 1s unmistakeably ca
Irngating 80,000 acres in the northern Delta. y  capable of

17. T have now to submit the arrangements I propose for taking off the r.
e
body of water from the Pennarr This will be done at two pomts? namely, sg,;liz(ﬁ

aring the s

enerally 2 considerable body
of water passing the Nellore anicut when

th on the floor of the Gandavaram
g - han f u:h?egf P z:nd that with three exceptions,
@ o t t’he Nellore anicut was considerably

. p S neam was mor
head-sluice at Sang On the 29th of October when the

W h 3 ve the dlS( ha[ t')"e a
m \Y equll ed f( T bOth deltaS. ]

. 1 =) t]‘ ) l '“l, hhen bhe
]ll(”ed tO “Ie maxlmll n (] uanblt’; IE[‘ﬂlI ed‘ for iril a

Y cceeded this.
depth was only 2" more, 1t exc o at Sangam has been fixed at 95

the head-sluic

. the floor of tde, te, three feet
;md the northern flank of the Nellore anicut; the former will be the main head, the . 20 The level of -+ hove mean feet ab';)hve dgel:;)a%e 4 of ’the Pennair adja-
atter a valuable auxihary, capable of drawing off when water 18 available suﬁiélent Floor of Sangam head-slmee to be 95" abov below tne tly the water would stand

deep bed of the pool cent, consequ on
when the depth 10 t
¢ diverting the full volume of
tructing @ head sluice of
rom this structure for

for the direct rngation of 30,000 acres, and a considerable volume for storage in the
minor reservoirs situated in the eastern section of the delta

18. The main feeder from Sangam has been planned to discharge, with a depth J 71 deep o ampe
Capacities of proposed channels not exoessive of 9 feet, 7,007 cubic fect per second , As 1t 18 of gred

tide, or 3’ above the
on the floor of the head-sluice,

rtance to have the means o

)
er during low freshes, without con

he river 18 4% feet

—

the auxihary feeder will take off 92 water from the 11V the bed of the channel, £
cubic feet per second when the water in the Pennawr ly; flush with the a estﬁc;f ?cig : corresponding dlmenswnﬁ’b;h:tfg&t?ate of seven feet per IS
anicut ; these sections seem excessive, but they are not, as will appear subsequently, § a length of 79% fect, W1 4 a mean radius of 6 564 feet18 9 071 f‘eet per
19 The volume of water required annually for the irrigation of] 80,000 acres The velocity due to this fzﬂli andea slope at the foot of the Sangam htlh ?eg}tllg
Water required annually. at the ratef of 2‘_‘1_5811%0 yards Pfir(i hour . f gecond , to0 prevent thte 1})0%(111’ ::vllut b(:a Sclarefully pitebed and gﬂtiglifﬁ ;bgte?égtgtlll ai? rlg]fll?:
per acre for ays, wou ’ R cuirent, aiping W
7 496,000,000 cubic feet be 5 g eroded bzyet,h:ai 754 fect from (ho heads uls(éibitlll;;t of the pitching, and to act asa
. hkeFrom Appendix E 1t will be gathered the woiks have been planned to take off 1n g’i ;2101‘33 ’to the channel, to 1mered
year to 1863, as follows .— i . = rmo 5 square feet, the discharge 7,007
P lower weir of this portion will be 772 sqh poo el will be 13 greater
In %ept%mber .. - .o . 60:!7?5305?;%’12)9 . The water socbi)r f the depth O e
. cto Or L] * e LA 2 ’ 3

From this poi = obtaned by a drop of 1}

\ econ depth bewn :

:K:;ct%:: (%e{hse section just notwegﬁghlz\lvterr:fsg dof t{)le 1eta1§1ng wall. 1his retaining
on

feet 1n the bed of the channel

% wall will be built o rock. ating slatce _t the head of the Duvurn

!

{

; all and the reg > s fall ile 1n the

g Between the retaimng WaL & feeder will be 9fm &a}gt divillt)tf ” 11811‘8? 7251 the

2 reservoir suPPly,‘fhﬁnnﬁegmve water way allowed 505) toct, and the diseharge 7,007

) bed 2 75 feet The 7993 feet; the mean velocity a ond 1t will save space to add
mean radius wall be ’also pitebing 18 requlrec, feeder to admt of the

cubic feet per secot thgzlehout the entire length of the maun 12

o the Pennair at Sangam, and the bed of

LA . L) .e L) .0 L) 8:916'135v;66
b LA L ’e e .e ve 34%\695,46‘1
. L] L) .e .o e 2,051,619,705

—————

»» November
» December

Al

Total .. 17,495,000,004

L Ty e

’ oseT(? do this 1t 13 manifest the channels must be of sufficient section to discharge on
of s ays when the volume available 13 1n excess of the ordinary supply the quantity
er necessary to make up the total volume required for the season Duiing similar

months t ‘
feet, Igavzntél:, a(iove the ordinary water appropriable would be 7,217,781,439 cubie

TTVYEE SR
Agdalaaekdmieab . . X

fictency of 10,272,218,565 cubie feet to be drawn off on those days that this 18 necessﬁrS{evel that exists betwee Jvantage
When the supply exceeds the demand. In 1863 this was for 15 days, iz — y . ; " ﬁl;eaf{ ;lfe::;lcleesgivmr peing turned t0 the best ad 5 :ﬁ 792 cubic feet per second
; e g ra
Se tilfelger Dat %ctzber. Dat November Degglrfber. ; % . TheoDu\ ri Tescrvolr Eupgly (;hfﬁi}e Y:g%er pelow this off-let will therefore be
ates ates. ates, cos e - i . arg
%nd ish 23d 2th cere I from the mam feeder ; tghle5 818(%5 cubic feet per secon 1
10:% ggth 2an oo ©t 5‘ | " 7007 8075 — 792 =9 feeder from the Duvuru channel Eeglllxlatmgt : ;1 lgzg;
11th 23:;;1 eth 2o T \E{ N The discharge of ;h?uﬁzl?vﬂf%e 6215 96 cubic ffeezl Psgesifg;n’\felzc‘li; % 856, and
10,278,218, . ) - ] head-S 75 fec
\ijgg = 685,214,571 cubie feet, the maximum quantity to be drawn off from the / L‘ \ ![henbmlﬂ(;ﬁ(.:‘&hgggesquare foet, the me?n radus 7 ’
Pennair m twenty-four hours \b t)lila i%tll 2 75 feet Per mile. take off 478 cubiC feet per secoixﬁl, a!id r:igc?n thg
e wm re
This volume will be taken off as annexed-— ‘ The bank channel (;V mto “57 37 8075 cubie feet PET second, the o q
By Sangam head . 605,474,571. discharge of the mait feeder tor in the Kamger
By head from Nellore ameut. 79,740,000 for the Kanigery reservolr 11 be effected by the water i gery
605,474,571 or the f the mailt feeder Will be 64" feet above mean tide, the
SPATLEIL — 007 8075 cubie feet, L As the discharge © d to 80

raise )
reservoir after the surface level has been adered, in calculating the area of the

t be con :
special c1rcums‘tance!:1 chh;};‘;:ﬁae Elhs volfxnfe ofter the above level has been attained
15

the maximum discharge per second
Discharge n channels gep ond of the
Y0100 ge of max main feeder from Sangam.
740,000

g = 922 916 cubio feet the maximum discharge per second of the feeder channel roquisti °
from the Nellore anicut

g
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21 From Appendix F 1t will be percex ed the maximum qua

that would be stored i the Kanigery and Duvuru reservoirs in a c(%n r:st;)gd()f tW ater
to 1863 would be 7,669,388,567 cubie feet. This volume would raice theen year
Jevel*of the water 1n the Kamigery reservoir to about 95 feet above mean tliurfaee
2 45 feet below the proposed high water-mark  When the reservoir fills, the 1 & llp ;
the water would coincide with the surface level of that of the channel i’lt 1 6§ te ot
from the Sangam head-sluice males

As the surface level of the water mn the channel from the head-sluwce to 1 ¢

miles below 1t will not appreciably be affected by the state of the reservoir, 1t ma ’
considered as flowing parallel to tho bed throughout this distance, from the lyt be
pomnt, however, a change must neeessanly take place, as the water 1n the Ka,,;:, fer
reservorr rises and rednces the suiface fallin the channel fiom 2 5 feet to 1 foot o
mile, which would be the case when the reservoir had 1eceived the maximum sy p;r
of water necessary to mect the reqmrements of a year gimilar to 1863 PPly

The main feeder from 1 68 miles below the head to the Kamgery rcseryvorr |
therefore, been planned to discharge the requisite volume with a suiface fall of 1 f) o
per miule. oot

The section of this portion of the channel 1s not regular; the bottom breadth
decreases as the depth of wate1 1ncreast s At the commencement the bottom bro;dth
18 173 feet; at the end of the second mile from the head-<luiee 159 31 feet
the end of the third mile 125 53 feet, at the end of the fourth mile 101 3 feet ) at
this section 18 practically the same a3 that required to cariy the full volume ‘:lil}s
a depth of 9 feet and a fall of 2 5 feet per mile, 1t will be adbered to until the ’wwt :
tops the surface of the country, and the discharge 1s aceelerated by the spll ﬂo“‘nfrz
off nto the reserveir  Fiom this point as the depth of the spill increases the ’bottoxD
gge}ldtth of the channel decrcases, at the end of the cutting it will be 1educed tg

ce

To prevent the pitching towards the end of the channel bemng displaced
particularly when the water1s very lew 1n the reservorr, a retaining wall has been
provided , and to protect the berms from erosion, they will be pitched for a shoit
distance from the edge of the channel ; at those parts wheie the action of the spill 18
likely to prove most 1njurious, the horizontal pitching will be 10 fect 1n breadth

92. I would now draw attention to the fact that, 1n caleulating the discharge
of the main fecder, the additional volun°1e
Discharge of main *feeder ‘may be largely 1m- of water that could be drawn oft frym
creased during high floods the Pennair during hugher freshes than
- 41 fcet has not beeu considered, although
provision has been made for doing so; this may be thought unnecessary and ext;ga
vagant I hope, however, 1t will not be altered, as some contingency May arise w hlck;
would demand extracrdinary measules
By referring to the longltudmal and tiansverse sections ¥ of the upper portion
* Shoct No 8 of this chanpel, 1t will be seen the revet-
ment has been designed to admit of the
water bewng raised three feet above the full supply level, this would 1ncrease th
discharge from 7,007 to 10,627 cubie feet per second. °
93 Tt now remains to notice the auxihiary feeder from the Pennair Tlns duct
has been planned to discharge 922 92
cubic feet per second, when the water
flush with the crest of the Nellore anicut, of this volume £00625 cubic feet all':
;Ielggilgsgsfor the duect 1rngation ot 30,000 acies, and 416 67 for storage 1n the mingp
The maximum quantity of water to be stored 1n the reservoirs under this branch
, 18 540,000,000 cubie foct, this body
ator to be stored 1o reservoirs commanded by 1g proposed to take off during the ﬁfy ~
auxihary feeder days already mnoticed, in which the tf{en
- chaige of the Pennair 18 1 excess of "
aximum requirements The discharge 1n feet per second for storage must the:efthe
ore

e 340 000,000
10X 86,400 =416 (7.

Auxiliary feeder from Nellore anicut
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The floor of the head sluice of thie channe) 111 be 6 below the erest of the
amcut  The effective waterway allowed

1s 506 square feet, ibis 1s divided 1nto
twelve vents 47 3" X 6
head-sluice to the end of the third mile has been

fixed at 311 04 squate feet, the mean
Jadius bemng 4 83 feet, the mean velocity

aree 923 78 cubie feet per gecond. To reduce the
by feet per mile has becn

Ilcad-sluice

The water section fiom the

Section of channel

2 97 fect per second, and the disch b
cutting as much as possible {hrough this poition a fall of 1 20

allowed.
nd of the cixth mile the fall in the bed

F ng of the fourth to the e ‘
will bgoin i%:tb;g;n r‘:]le. At the end of the fourth mile the off-let to supply the
JIl discharge 20 &3 cubie feet per second.

Veguru tank takes off, and W h nule the water section wll
] mencement of the seven mile 100 W1
From this sluiee to the comdlus 4 91 feet, the mean veloaity 2 64 feet per second

be 342 square fect, the mean Ia t
and the discharge £02 88 cubie feet per second. .
Tiom the 7th mile to 1ts ntersecting the castern main channel this feeder will

. here has been reduced to six
be cs \ly between embankments ; the fall
1;&2:53- I,g:ﬁc,lffg 1ty s very desirable to economize the available head when this can

the quantity of earthwork , the mean velocity 1n this part
be done without 19} easmg.:l theqwatel ysectwn 5259 ;quare fect, and the discharge

will be 1 79 fect per secont,
920 3 cubic feet per second b Mold by an mverted syphon, th
. 1 crosses the Moldavy e

At 69 miles this channet €ro difference of level between this st’ream

Tnverted syphon and the auxihary feeder being too small

neduct advantageously. The1 syphon has been

ha) ge, under a head of 1 16 feet the maximum volume requisite for

%)}ll:::nicrlttgfdﬁce de%t«:, e, 90288 cubic feet p’cr second This work will be more
funypdescube d hereafter when the details of the minor arrangements are being

explained
A few chains bey

to admt of the construction of an 8q

hon. the eastern main channel crosses the auxihary
ond this syphon, foeder, the beds of both branches are on

Auxihary fecder intersects eastern main channel 4y o came level at the point of wntersection,
During floods 1 the Pennair the auxiliary feeder will discharge into the eastein
=]

tion of the 14,700 acres
. 948 cubic feet per second for the dnect 1rrga )
Il?l?fllﬁrcﬁ: ?zlstéin mam channel east of the auxiluary feeder, and 100 cubic feot per
e Chavakacherla, Vidavalara, Vavilia, and Varini reservoirs.

second for storage 10 t
feeder to 55109 cubie feet per

This decreases the discharg
second 1 of cix 1nches per mule 1 the bed has been continued to the end of the
oth 1'11‘1111]9:3 faatot };1: 1 o0t 8 minor distribution duct takes off for the irrgation of
420 acres, and redu(I:)es the discharge of the auxaliary feeder to 547 01 cubic feet per

sccond .
. d until the auxihar feeder disembogues into the
This section is mantaine P ddroo,y above the dam constructed

Auxihary feeder falls into Pydaroo across this river, to divert water for the

supply of the Allur, Putini, and Indupura tanhs. .
erpunates; from this river the

the auxiliary feeder t
On reacbing the Pydaroo 5; apply will be taken off by the large
Allura tank channel atibized channel that feeds the Alluru and other

tanks 1o that neighbourhood

wing off the water required
prove we have the means
to this arca on those days

es of the auxihary

94 Iaving given the arrangements proposed for dia
for the 1rr1gat10?1 of 80,000 acres, 1t NOW devolves on me 1o
of storing the volume necessaty o keep up the full supply

wken rore can be tahen off from the Pennair. 0
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- level of the bed 1s 80 2 feet 4 mean
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25. The principal reservoirs are the Kamigery and Duvuru;the former 1s
capable of storing 8,112,609,000 cubie feet ; the latter 1,042,983,000

These capacities have been arrived at as follows .—

The average depth of the Kamgery tank when filled to the present full contoyy
. level 1s five feet; this was ascertaineq

by three sections taken across i1t frop
and, by soundings, where the depth of water pre.

Capacity of Kanigery reservoir

contour point to contour point,
cluded levelling.

The levels of the bed of this reservoir are plotted with reference to mean tidq

on the survey * by collating thege

* Sheet No 7 and rejecting all below 78 - meqn

tide, the level of the floors of the proposed sluices, 1t will be found the averacme

tide, this subtracted from the existing hich

water-mark (85 45 feet) gives a mean depth of 525 feet; but n calculating the

capacity this has been assumed at_five feet only to compensate for any errors there

may be 1n the soundings, these were taken with difticulty, and 1t 18, I consider

advisable to deduct a few 1nches from the results, as theie 1s a deal of semi-flud,

matter 1n that part of the bed.

SQUARE FEET
418,176,000
585,446,400

———

167,270,400

The area of the full contour of the present tank 18
The area of the proposed, + e , with the surface level rased
twelve fect will be

»

Difference between present and proposed contours .o .o

From the above the capacity of the proposed reservoir has been deduced ag
follows —

L

CuUBIC FEET.
418,176,000 X 17 = 7,108,992,000
167,270,400 X 6 = 1,003,622,400

————

.. 8,112,614,400

7

— — vt i

. Total volume

The capacity of the Duvuru reservoir
has been calculated i a similar manner

Th e depth of this tank when filled to the full contour level 15 51 feet ;
@ averago ek this has been gathered from five sections
t Sheet No 7. “taken across it along the lines showing the

lovel of the bed on the survey ¥

The general level of the bed, according to these sections, 18 92:76 feet - mean
tide, this deducted from 98, the full tank eontour, gives a mean depth of 51 feet,

The area of the full contour 18 198,664,020 square feet, this multiphed by the
mean depth shows the reservoir 18 capable of storing 1,042,986,100 cubie feet.

The capacity of ths tank is not to be increased.
Subjomned are the capauties of both

Capacity of Duvaru reservior

YVolume to be stored under the main feeder com-

pared with the capacities of the reservoirs tanks —
| Cusic FEET.

Kanlgel'y o L) se . P .o . 8,112,614’400
Duvuru sr e me e ee e e 1,042,086,100
9,155,600,500
Maximum volume to be stored—vide Appendix B oo .. 17,669,388 567

Difference—Excess of capacity over volume to be stored 1n
the reservoirs under the main feeder from Sangam .. 1,486,211,933
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96 The reservours under the auxiliary feede

A

35

A r——

r from the Nellore anicut have to

store 540,000,000 cubie feet—uide para-

SR TReservowrs under auxiliary foeder ' graph 23
. ' the undermentioned tanks :—
o v Varini
3  eguru. Indupuru.
j (‘Jiiav;il;:ﬁleﬂa Alluru Ramannah.
Y Vavilla
i
3 ks are given below —
v} ; The CaPaCItles Of these tan ° CUBIC FEET
b3 Lo e e 98,000,000
i Veguru e .o ) o . . .. 357,000,000
1’ } ) Yidavaluru . « o0 °° ** .. .. os 54,000,000
g g . Chavakacherls  «+ T .. 91,000,000
g Vavilla e e .o 3 - . 36,000,000
s Varnt oo ve °* . .. .. .. 44,000,000
Indupura . .0 ve <. 306,000,000
Alluru Ramannﬂh . P L) X ) 7 ]
{ Total .. 666,000,000

Tere also 1t will b
requil ements

By
* Sheet No 127

<
ST ki

T trust catisfactorly demons
2t7. H1an‘ H‘S(ﬁ’(’a worst *. scasons the area proposec, hat |
A 1f"r1dg ar;xn%.re capable of drawing off the 1equisite SUPPLY
ol eede

, mple means of
and t}(1latto“ ?legi:ﬁ)ea tl?e geveral channels 1 detail, and
procee

o protecting the mnorthern Delta
watenng, draimbs

extrao1dinary floods 10 the Pennairl. .
98 The site ed for the head-sluice at
mam feeder have alieady been noticed , ho dro
former aftord all needful information regardins
the 1on01tudma ]

Zfl(tlhf '}ﬁ:ﬁ: any attgmpt to explain matters more
tedious. . i
99 There areé, owevels
feeder which should be mentione

the
the working of
s izmélst;;efor - onstruction about 9,00 yardslr
:me::pgly%o the Duvurt and Kanigery reservo
e

t of them being raised se
izdm;t ’f ; tl(ll?xcjzattﬁg 1;'§;§1?re on the shutters of the head-sluice
evel, to re

have I1S
oam appears to
g‘l)gxi attsgn:urface level must, therefore,
’

surface level of the water nzvhwh would give
1021 feet above mean tide, * to overcome
andzreqmre considerable POW% lan altuded to
r d toa reateXtentbytePadl t:)a
emo;rle 1 bégtween them and the head-sluice md
i%erﬁliﬁnfo 106 feet abov® mean tide; this would re

from 13} to 10 feet, and make
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difficulty bas,

storing the volume of water necessary,
the means provided for
from 1inundation during

and on

' This volume will be stored in

o observed the storage capacity 18 1D €XC0SS of the maximum

refernng to the surveys * and
soclions of these mInoT TESErvolLs the above
caleulations may readily be verified.

tated that the Pennair 18 capable of
d. that the mam and auxihary
water during freshes,

I will

Sangam, and the plan of the
the drawing and the specification of the
that structure, )

wverse sections show eleaily what is 1ntended
1 and transveise s ully would by umnecessary an ci

survey

details connected with thé head-sluice and main
: f(iiwas they were considered 1n designing these works
)

shutters of the former during high floods, the
below the head-sluice to regulate
channels have been planned to
veral feet above the full supply
The highest known
on to 18 feet above the deep bed of the mver
above meanltlde h the

scharzing the full supply will be
the channct Whenad};ead o? 13% feet to contend with,
however, been
the regulating sluices will convert
the water 1n which can
duce the head at the head-sluice

the woiking of the shufters comparatively easy
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The capacity of the head-sluice has been fixed with reference to the large volume
it will have to discharge during low
freshes ; the waterway allowed 15 I
consider, absolutely necessary to the success of the undertaking, to contract it sg ag
to make any material difierence in the dimensions would entail a loss of water at
particular stages of the river, the value of which would be difficult to estimate

30 In a project like this, where so much depends on the efficiency of the head-
works and the main supply channel, 1t is very desirable to assumlate the velec.ty of
the channel to that of the miver, and prevent silt bewng constantly precipitated,
particularly 1n the vicinity of the head-sluice

81. The side slopes and bottom of the man feeder, from 1tl}11% head to the

Kanigery 1eservoir, it w e remembered,
The great bulk of the silt will be deposited m are tg be pltched “31th rubble, to admit of

th .
© Kamgery roservoir the difference of level that exists between

the floor of the head-sluice and the bed of the resery oir being fully utilized, thig

plan also furcishes the means of transporting the great bulk of the silt to the
reservorr, and reducing the cost of the annual clearances

The velocity of the water mn the main feeder will occasionally be greater than

that of the Pennair, which 1s about five

Veloaity of main feeder will sometimes exceed  {oet per second 1n ordinary freshes The

that of the Pennair 1n ordinary freshes veloeity of the main feeder will be more

than this until the water 1m the reservoir has risen to 86 64 feet above mean tide,
from this level to 95 feet above datum 1t would gradually decrease to 8 41j feet por
second, which may be considercd the minimum veloeaity. The velocity f the mamn
feeder being somefimes greater than that of the Pennair 1n general freshes will prove
useful 1n stirnng up and carrying on to the reservoir the deposit that will necessanly
take place on those days when the velocity 1n the channel falls below that in the
Pennarr,

32 Constitnting the reservoir the principal receptacle for tke sedimentary matter
will, of course, tend to hasten 1ts silting up, but this 1s of Little consequence, astwo
or three centuries must elapse before the capacity of the reservoir would be materally
impaired by the annual deposits

33 The Duvurn rescrvoir channel will take off from the mamn feeder at 405

chains below the head-sluice ; 1t winds
Duvura channel round the southern extremity of the

Sangam hill, and traverses the country between the present channel and the Dorenal
road , this line was sclected to avoid the enormous spoil and silt banks that run
parallel to the former for some distance from the existing head-sluice At 61 chains
east of this building the sections of these banks arc so much reduced as to admt of
their being removed, where necessary, at & moderate cost; the new head has, there-
fore, been planned to join the old chanmel here, as 1t1s expedient to avoid cutting
through the hard soil near the foot of the Wudderpalem hill From this junction the
latter will be enlarged and utibzed, asfar as the Dorenal road, where 1t will be
abandoned for a more direct I'ne to the deep bed of the rescrvoir.

34 The regulating sluice at the head of the Duvuru channel has been designed
to discharge 792 cubic feet pecr second

Duvuru regulating sluice when the depth of water 1n the mamn

fooder 18 O feet. The level of the floor has been fixed at 91 5 feet above mean tide,
t¢, the level of the bed of the main feeder at the site of this work

The difference of level between the fioor of this sluice and the bed of the reservoir
is 2 5 feet, this has been equally distributed throughout the three miles of chaunel
that intervene between 1t and the margia ot the reservoir

From the end of the 3rd mle the channel will be prolonged until 1t reaches the
deep bed of the tank When this channel 18 discharging, with a depth of 9 feet, the
mean radius will be 5 77 feet, the mean velocity due to this, and a tall of 10 inches
per mile, 13 2 59 feet per second, but this will vary according to the state of the
Duvuru reservoir , when very low the water would approach 1t W 1th considerable

Capacity of head-slmice
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been made to protect the sides and bottom of the
tour of the tank 18 reached to where the
freely off on both sides of the channel

veloeity ; provision has, therefore,
channel for some distance before the con
veloeity will be reduced by the spill flowing

into the reservor.

35. A new bridge has been designed for the Dorenal road, as the floor of the

existing oue 18 several feet above the

level of the proposed Duvuru reservoir

supply channel

o of the Sangam hill, and a small area 1n

the 1mmediate vieinity, will be intercepted

Local drainage to be turned imto Tarumvaya by the new head for the Duvuru channel ;
tank mstead of admitting 1t 1nto the channel,

arallel to the porthern spoil bank by an nexpensive drain for a
il amed e 1 0 0 P ik sy lonad
= b

] and transverse sections of this channel are given in Sheet
N l857. 'tI.‘bhee;g;%‘ll:lzdfﬂtlﬁe 5;_ ogulating sluico and bridge will be found by referring to

Plans Nos 16 and 17

33. The ma1n rrigation Lines 1n this scheme
Feeder fiom Kanigery reservoir.
Noirthern channel
Eastern main channel

New bridge necessary for Dorenal road.

36. The dianage from the eastern fac

are the —

Bark channel
Southein channel.
Central channel

39 The Bank channel takes off from the mam foeder east of Sangam, and ends

at the Punchedu tank, 1t 1s intended to
supply the Southern and Central channels
It has been planned to (ihset!}llal gée 4t7118 Ollbl?l iéret per
21 975 cubic feet for the 25,000 acres, under ths Southern and Central
Sicomtl’sz;n,d%; gg Z)5cfor the 3,300 acres west of the Punchedu tank
chann ’h treshes subsiding the supply for these channels will be drawn from the
On the revmr The volume required for the 3,300 acres west of the Punchedu
Kamgery l:es;?r ghed by the Duvuru reservor, as the land there 18 too high to be
tank will be furn d'by the Kamgery reservolr B

permanently commande v for th tiom of this tract
the Duvmu tank for the irrmgation or this fract crosses
40 The channel fiom the main feeder by an nverted syphon ;
this work was preterred fo an aqueduet,
any other fleating body that may get adnift;
e vill often more resemble that of a rapid

Bank channel.

during fieshes 12 the Pennar

Bank channel guziliary feeder

ction to timber, or

as 1t offers no obstry t, as the velocity het

this 18 very 1mportan

, m. ’
than '211‘;11 Ollghu;ri,hi;flzl head sluice consists of 4 vents 53" X 9’, 1t has been designed
e an

.ond, with 9 of water on the floor, the level of this
to discharge 478 cugw (f;eielﬁ‘ tbl?{c: ,'I‘,he channel from the head sluice to the first
being 90 143 ffeet y 1(1)1‘;hnat1on of one foot per mile. The full supply depth of this
fallt has ang'u?tlleogﬁan radius 4 09 feet, the mean veloeity 2 58 feet, and the discharge
section 18 o,

nd.
479 ch))xbllc fetehtepffi’ll‘s:ﬁ;zu the discharge 13 reduced to 422 31 feet per second ; 65 69
clow

the 3,300 acres reviously noticed. The first fall
having been drawn off abm’(;;gotro dllse h,arge, mthpa head of mine feet, 422 31 cubie

ifn :hls Channﬁéhazg) Gs)ﬁxxllt}ggs have been allowed for this weir, as 1t will mever be
cet per second,
requued to actas 2 reculator.

F the first faltlp to the end of the channel the depth will be 6”; this change 1s
rom
principally owing to

the desire to consume as much fall as possible 1n the alignment
of the chapnel, and theredy ¥¢

duce the number of masonry works
41 The foregoing arrangement 18 very necessary 12 delta hike this, where the
D
inclination 1s about 33 foet por mile

. channel under notice, the fall allowed per mile 13
In the 1each of the Bank e ) tv 2 96 feet per second.
15 feet, the meon 1adius will be 3 92 feet, and the velvarty IPO
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42. The auxihary channel from the Duvuru reservoir will, after reaching ¢y

northern bank of the Bank channelD rufl
parallel to 1t until 1t 1nterseets the d,lstrl
bution chanpel that leaves the Bank chanuel at the fifth mile for the irngation 0;3
2,700 acres between that pownt and the Punchedu tank. The auxﬂxaryc:iuet ha
also to water 600 acres south of the Bank channel , a small 1nverted syphon has, ther;
fore, been designed to convey under this bianch the necessary supply to the plot
referred to

Towards the end of this channel 13 5 cubic feet pet second will be tiken off for
the 1rngation of 800 actes, this will reduce the discharge to 408 81 cubic feet per
second.

The suivey, longitudinal, and transverse sections of the DBank channel are
delineated on Sheet No 22.

Auxiliary Bank chanuel feeder, continued.

43. The Southern channel takes off from the western extremity o the Punchedy
' tank; the arrangements pioposed for
keeping up the supply to this basin have
been described in paragraph 39

The surface level ‘of the water 1n the Punchedu basin will vary from 80 2 to 77 5
fect above mean tide, 1n consequence of 1tg
Punchedu tank denving 1ts supply from two sources, viz
the Bank channel and Kanigery reservoir, when the former 1s discharging the fuli
volume the water would mse to the h gher level, and give a head of 6’ on the body
wall of the proposed regulator at the head of the Southern channel; when the
Kanigery reservoir 18 the feeder this would be reduced to 3’ 4"

Southern channel

The regulator just noticed will be constructed 1n the Punchedu tank bank, and
has been designed to discharge with the

Xegulator at head of Southern chanuel. above, or any ntermediate heads, 216 37
cubie feet per second, the quantity of water requured for the irrigation of the 14,600
acres under the Southern channel, From this regulator to the fall in the sixth mile
the 1nclination 1n the bed of the channel will be 1 75 fect per mile, the mean radius
3 18 feet, the mean velocity 2 9 feet pet sccond, and the discharge 247 99 cubic feet
per second.

A short distance from the regulator the Southern channel crosses the Kovurn
tank supply channel, this1it1s pioposed
to convert into an outlet for the diainace
of the country, west of the Southein channel, and the tract lying between the Centsal
aud Southern channels

Kovuaru tank channel to act as a drun

-

44 The extent of land to be drained west of the Southern and Bank ehannels,

may be taken at six square miles, this
Dramnage of the land between the nver embank- g4 generally very sandy, and 1t will be

ment aud Southern channel ample to provi do waterway sufficient to
discharge 1 twenty-four hours a volume equal to three inches of ramnfall running
off the whole basin 1n that period ; this would give 484 cubic feet por second
To pass this body under the Southern channel a culvert has been designed consisting
of two wrought iron pipes of 4’ 10” internal diameter , these are 100 feet in length
and will discharge under the available Lead (five feet) 486 cubic feet per second.

45 As the Southern channel nears the spur that extends from the left maroin
of the Pennair to the village of Penahally, 1t makes a detour mland to avoud 1, and
then returns to the bank of the river on the eastern side of the spur This alignment
entails the construction of two small culverts , one on the westein, the other on the
eastern face of the spur for the local drainage, 1t 1s, however, more desirable than
carrying the channel close to Tonnavada, as the ground adjoining that village 1
unfavourable , and 1n high floods when the Pennair 1s rushing through the gor geo“ 1th
a greatly accelerated velocity, 1t would be difficult to prevent the channel beine
injured, unless protected by a masonry wall, or some other expensive arrangemena
The area to be drained by each of these culverts 18 three-fifths of a square mile , they
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: feet per cecond, which represents the
must, thercfore, be abye ' dmh({lwietgz f%;ltte))l?)f 8IX fnehes ruml’mg off the whole basin

drainage from the extent named 2 (

1 twenty-four hous H du 1t
air 1n the vicinity of Bapanapadu 1t 1S
46 The drainage that £.1]s 1nto the P;nr?,posed to divert to the north by cuttuﬁg
hat town to the

o dranage 1mperfect s drain from near t
Exstiog dret lutely necessary, as the river water 1 high floods fstands
13 abso L‘;ye 31 nd stops aﬁ drainage by the present outfall for the
n y ¢

Kovwu chaonel , this
above the suiface of the cou
time being. ¢ the delta that drain 1into the
to the other paits o ]
This remark eQuagl)éoaI(’:ggfil ¢ this 1nto an outlet for the sm;iface ﬁlsehig?eto\;u (;1;}2
Eennaxr, iny ﬁ]tenzigamarre to bo eftective ab all seasons must How jrom
e a mistake, the 8

d to, the firstin order 151 the
he one already referre , L
of the Mo}d&vy, 10 ES dlﬁﬁf stec:gotnd between Tammipalem and Veguru  The exception
vicimty o e amcut,

doubt, due to the Penahally

£ DBapapapadu 18, 1O ) !

alluded to 1n the nexghbourh‘é‘;g; . c%ntracted there, that 1n some gre:lilt ﬂoodﬂa CL)I]d

spur, the section of the ;;u fiom 1t above the gorge, an
siderable body of water

parated
t have been 8¢ para
T navasda and Dapanapadi, forming la dtefpxiclesswn which has
rejoined 1t betweerll Znof the local dramnage from 1ts naturel outla
dtlected a small volum Jurection of the drawnage adjacent to the anicut 1s owing
47. The alteraBion \F t?e f ];)1;?1 near Kovuru to cast of Padanapadu, and forms two
. hat extenas 1T ; Pennalr
. t}llle I}O‘an;dfs(ztoq which discharges 1ts surpl;s mtg Ctel;e L consider, fo bo
small basins, < to be noticed, ,
The third and last e(lcsgg‘(;’;f;rgﬁigma 1S cour‘sci at 'ifamlmpalem, and running
? ai € > o .
attnibuted & }hti tlh(;nﬁatuml d1ainage line for about 8} miies
almost paralle he dramage of these Jocalities by turning the
48 It1s PrOPosed to umprove 11e s{n"plus that now falls mto the Pennair
ove the present 3mPer ¢4 the north, at Bapanapadu and Tammi-
Means proposed to 1P palem tins will be done by}rl ei\(Ic ili‘;'latmg
fo Srames 11 discharge into the Kovuru chan{ll(fly tl’;‘; 01?1‘;1‘ f};:)tr?l tthz rlgerat?rat,;
o mﬁ) E’j rather C%Sﬂy’ as the C(ﬁmtry (fzqi:'es Llnclfnanon, must be resorted
these cuts Wl rtion of the exc 1 ;
masonry wol ks, ’ du drain & fall of four feet 18 necessary, and 1 the Modegunta
he Bapanapd d. {
f:?lt t‘va:) ft;l(las of%:} foet each ﬂl'et ;C;l‘fl}z:q into the Funnalf, below the an;fut will be
ge tha A . necess
e b smfageagxljfgg(‘flnt% the auxil;arydf eeii%lr x’nﬂl‘;;ﬂ :sgzl;({uvgglysexplamt;ly
intercepted by, ab "t have been planned; a :
to carry out (b2 arraugefi"ﬂtnel commands 1,200 acres betWi{en tlge ;?%;l::;cgr :fn (tihgg
50 The Southery , {;I;“tlty of water requistie fc;'r theth:“ceacdr:ntt?ed at the head
fall m tho OUh w0 th‘ec%n this volue, doducted dmn'ifhe {411 1n the 6th mile has
18 21 09 cubie feet per bteo 5,_05’ 792 cubie fect per Se?logf i foot
e - 2
reduoes (he ((11 1601?2% arge thus volume w1h & e £ the channel will decrease as
been designec 1 Dt 1 the 9tb mile the secliof B of the land under them
From thus fall t0 t(}ia ots draw off water for the 1’ Bléam:;re e Lo e schargo
the mmor d)stllbutlli)lthl: ceach varies from 79 4h4 tgl%weﬁﬁe 53 15 oubi feet, 18 o
" (> ’
flrgg‘;étgl%geiglcﬁ ; g cubic fefc;t per second , the for the wrngation of the 3,150
N e taken © .
volume that “tl%nbthxs gectio With the fall1n the 9th mile a bridge
acres depende? combined , the Dorenal road

has been
Dorenal road will cross the channel here
: rs the gmall tank belonging to
Dorenal r(?ad the Chmﬁ%gﬁpalem; as this 1s a shrotriem

the
After passing th ank llage, and the OWDers are unwilling to
Potireddipalem vulag® © - lly get fiom the Gangavaram
her claim to the little surplus they occasiona™y
relinquish their ¢
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tank’ 1t will be
conveyed across the channel b
principal nel by an aqueduct and disch
suppl )?to tplfelli- thf l:helr tank, which 13 on the east of the Southle:nacrl%:gnlfto t‘he
nk 18 so scanty and piecartous that I feel convinced they WIHCQ he
onv

1t 1nto wet ¢
to downg so lIllilhvl;th;{On before long , but to prevent their claiming compensatiq ert
y 1t prudent not to interfeie with their existing mterests, m OI:‘: It’;llor
s | e dn

1s absolutely necessary.

The fall
per SGCODdd 1n the 9th mile will discharge, with a head of six feet, 172 56 cub;e feet
e

Bet
channal z‘vfﬁnb pﬂ;ls fall and the one in the 11th male, the slope 1n the bed
fect por Second wo fect per mile, the mean radius 2 66 feet, the mean velo Ofothe
, and the discharge 172 56 cubic fect per second Gty 265

A -

t 10 8125 miles the Southern channel crosses the auxihary feeder fro
Nellore Anicut by an iron aquedugtn the
the mtersection the bed of the former av
10 64 feet above the latter. or 13

Tke fall in th W
D 11th mole has b 1
1708 e as been planned to discharge, withah
7 cubic feet per second, 2 e, 1 69 feet Jess than the wﬁxr’ne dlschargg:g of six

The ch .

to dlsehar(:g eatll?gl é;og; lg?eeffdltl; in the 11th mile to that in the 14th has been planneg
ee o

mean velocity 2 85 foot, ber Seco};ei second, the mean radius being 2 65 feet, and the

The irmgabl
86 06 cub ) e area to be watered by this section of the channel is 5,10
the above 10t£<i;trp§r sccond must, therefore, be taken off for the direct ufm.gtfoc Tes
’ educes the discharge of the main duct to 84 81 cubie feet pet;- seclén:if

Th .
e fall in the 14th mile will discharge this under a head of six feet.

From th
® the channe] Vleﬂ{d%)I t§1the regulating sluice at the end of the 19th mile the depth of
per second . and e 41 feet; the mean radius two feet, the mean velocity 2 47 ¢ .
» and the discharge 84 81 cubic feet per gecond. et

The reach
of channel und ; b
ave accordin er review commands 3,700 acres ; the irngation
gly been planned to diaw oft €2 44 cubic feet per secoud for thus acsg;:g;s

At the re
gulating sluice 1n the 19th mil
1mmed mile the main channel may be cousid
: 00 a?:r:;teii dbey?lnd 1t the last plot of cultivable land 1s reached, thls1 ceol;fglstto
18 practically ’the v‘gllumr: q;lr?l %% 91fcub1c feet per second for its 1rrgation, whu}i3
AY ¥
Preceding reaches of the Soutﬁefn) :h;n;?i. supplying the acreage uader the several

Auxiliary feeder from Dennair

feet,

end
of 1

51. F
rom what has been stated regarding the configuration of the delta, and by

River embankment referring to the accom
. pan)ing shetch
the absolute map, which has the levels pl c
necessity of an embankm P ch has the levels ploited on 1t
uring high floods in the Pennair will bC: thlt()ieg;eserve the country from tnundation

The embank
Moldavy o nking of the left bank of the river f S
e > 1om Sangam to the mout
¥ Decessarily forms an essential pait of the present szheme, and ls(izt?ogizzg

ere as 1t has becn co
mbined
e 201t s b comby ;Z, eo:slltyh. the embankment of the Southern channel, where

62 The C
o entral, like the Southern channel, takes off fiom the Punchedu tank
b entral channcl and will be afiected 1n a similar manm;
I, the 1egulator has accordingly been dby the fluctuations 1n the depth of that

1 qu
quantity of water with the vanable headesﬂﬁ?uegedt otob?neggﬁéiagl jg‘m ng off the

The area t
o be
88 followsy ,— watered by this branch 1s 9,600 acres, and has been apportioned
.
Under sluice ab Ac
Between ro ove regulator .. .. 8
gulator and fal) at end e . . .o 2,800
ﬁgltweeu falls 1n 4th and 8th u‘::?lesOf thmlo .. .. vo 2,400
ow full 10 8th male N oo .- .o . 2,800
b .. ) . l)()ou
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ired fo;‘ the direct wrrigation of the above, at the rate

of 21 cubic yards per hour per acre 1 be 9,600 016875=162 cubie feet per

ons of the regulator at the head of the Central
sccond. In calculating the dlmenilhe e adjoiming ihat work for the nrigation

. harg db

:) ttla;xgeé,o t};ir:satle; (i;lsg 3:89 by Z)f Punchedu maust be deducted from the volume

allowed for the whole area The supply necessary for this acreage will be 2,800x
or the d from the quantity of water

= feet per second This subtracte
rgtllg?s'itse fcftiz f:rtl);ihsg oIf) the several plots under this channel gives the volume to
fed

be drawn off from the basin by the main duct. |

i
. tion of the first re
plannrlelcietge(ﬁlc?:rro:li({ upper POr ot por second , the section of the latter decreases
2]

; , 74 25 ' cubic feet per second , as the different distri-

{;ﬁﬁ); h:ﬁjgg zrec zg;cgfl)edu:uth the volume necessary for the 1riigation of the land
{

he Dorenal road ; the latter

dependent on them. o channel ntersects t
a
* At the end of the b mllll?istb:eg planned 10 connection with the fall hele

T o oe which _
will trrﬁ:z ?ﬁla“}:{;?ﬁsuharge’ with a pead of 5 foet, 74 23 cubic feet per second

Th fween this f31l and the one 11 the 8th mule has been designed to
¢ channel b twee ¢ Le head, and 27 cubic feet 1 the 1mmediate
discharge 74 20 cubic fe¢ P ipe decrease 1o the capacity 18 gradual, and cor esponds
:vl:tllll“ttl};eo\i’;}cn; ]:atltil;l‘:vgl:by the 1rrigation sluices for the 2,00 acres commanded by
this pait of the chanuel : deflect the surplus dramnage from
In this reach of the channel 18 18 prop ose(: tli’)o\mru tank, an£ dlschargeblt nto

o Moldavy the Moldavy

ptry bhetwec
this stream by cut

The volume of water requ

ach of the channel have been

Dramnage to be turned mnt
1he drammage of the cou
road will aleo be diverted to
(‘hallayupalem

53 In matonmg ths
o bave beel kept 38 gured,

ting through the low ridge near
!

ability of keeping the nngation distinet
schem® th\e adVIS;E)}m %he dralgaf:e has be(g n duly consi-
1n two or three 1nstances where

this plan would entail an excesaive outlay,
us to be dealt with would not justify exceptional measures,
to the irngation ducts; but as a rule the disposal of the

E

Irngation and drainag
distinct as possible

and the volume of sgrpl
3t has been admitted 0
dramage has been sepamtely provided for 3
. Z channel will become ander the 1ntended arrangements the
54 The Ixovurg gquare miles 5 the surface discharge hrom this area, at the rate
gg&a;:ﬁcﬁuzleflr;fmlfallq running off the 3 basin/1n twenty-four Lours, would
(54 ’
practically be 2,4 20 cubic feet per second.
The agueduct, 11 the I

o of the Ceb honel, at Patoor, has been planned
Aqueduct and regulator.

-charge this volume when necessary
and a'so to regulate the quantity of water
to be stored 1n the Kovuru tank.

gtem of 1rrigation proposed for the Northern Delta

this tank will not be required as a reser-
Kovuru tank vour a4t should, .however, I consider, be
duced scale, for the convemence of the inhabitants of the large

£ Kovuru. ‘ !

J i
the 8th mle ‘of the Central

55. Under the improved 8y

retained, but on & ¢
and important town ©

1 m
dlschig(,eT?gt}fala head of 4 feet, 27 cublct{det Pe; seco‘:)ldl.1
&% ( 1e eastern 0
gfteiu; %mrt)k’lef?}eeﬁial channel) there are ]-\,600 irngable
distr l‘: t g to this area at 8 tnfing cost, as the (entral (banp
netwlorlllg eof bannpels a short distance below the wetr, end €upp
dependent on the Kanigety and Kovuru tanks 'n that locality

channel has ben designed to

Between this weir and
ndary of the land to be
facres ; the water will be
el will join the existing
ly the geveral duets now

11

%

/

n the Central channel and the Dorenal _
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The survey, longitudinal, and transverse sections of the Central chaunel are
plotted 1n Sheet No 50.
57. The feeder to supply the Southern and Central chinnels, when the freshes 1n
Feoder £ _ the Pernair subeide, takes off from the
om Kanigery reservoir Kanigery 1€scrvoir at the site of the
present main sluice, and Joins the heads of those channels within the himits of the
Punchedu tank
This duct and head sluice have been planned to discharge 421 875 cubic feet per
second, the volume requred for the direct nrigation of the 23,000 acres under the
Southern and Central channels, and Punchedu tank
58. The level of the deep bed of the Kamgery reservoir vartes from 69 to 77 feet
P above mean tide, the mean of these has
unchedu basin feeder head sluice been sclected for the floor of the head
sluice, as 73 feet above datum agrecs better w ith the levels of the channels dependent
on this reservon, than a lower level would do, and 1f a higher were assumed the vents
would not begin to diaw off so soon, or admit of so large a proportion of the water
being utihzed
The head sluice as designed will discharge the requisite Yolume W hen the surface
of the water 1n the reservoir has risen to 7.7 feet mean tide, ¢ ¢, 2} feet abeve what
may be termed the level of the deep bed of the southern division of this basin

59. The feeder from the Kamgery reservolr unavoidably mtercepts the drainage
of s1x square miles, this will be conveved wnder the channel by two culverts, one will
discharge the dramage of two square miles, the other that of four - The smaller wll bo
constructed 1n the depression that runs near and almost paallel to the Dorenal road
the larger 1 the valley adjacent to Punchedu, they will discharge 323 and 646 cubie
feet per second, respectively, the volume equivalent to a rainfall of ¢ 1nches flowing

«off the whole area 1n twenty-four hours

Tn connection with this feeder two brilges are necessary In the Line of the Dorenal
road, one will consist of two arches of 13 feet span, the other of one arch of 15 feeot
tpan, the former 1s 1ntended for constrnction over the feeder, the latter across the
proposed drain from the first culsvert to t1.Z Moldavy

Tke survey, longitudinal and transierse scctions of this branch are drawn on
Sheets Nos 50 and 27.

_ The detaled plans of the dufferent works will be seen by turning to Sheets
Nos 28, 29, 30, 31 and 32.

60 The Noithein channel takes off from the Kapigery reservoir close to the

village of Vavveru, and after clearing the

Northern channel latter traverses the high ground north of
Buchireddipalem, until the plateau o e Parlapalle 1s reached ; at this break the
channel crosses the watershed with ¢ .mum cutting of 11 feet, and becomes two

branches, one follows the contour :‘ e country, and 18 carried on the Tughest
gossmte level with a moderate fall pe. 1le to about 15 muiles north of the Nellore
nicut. g
The other branch runs eastward, and will water that portion of the delta bounded
by the Pydara and the Moldavy

61 Before entering into the detailed deseription of the Nor:chern channel, I would
observe three hines have been suggested for the first mile of this branch, viz :—

(1) Through the village of Vavveru.
(2) Along the Munalapoody valley.
(3) East of Vavveru. l,

The first and third of these the villagers object to; in the one instance numbers
would lose their houses , 1n the other a few individuals would be deprived of a small
area of their wet eultivation
. thThe line along the Munalapoody val‘ley is the popular one with them ; 1t would
ts] er interfere with therr houses, nor tlteir valuable land; but I cannot recommend
1ts adoption as 1t would cost Rs 87,500 ntore than the line east of Vavveru, which 1s,
1 my opinion, the most ehigible of the three.
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The line through the village i3 the most economical arlangeme;ltl,1 but 1t 1s not,
I consider, a desirable one, as 1t would entail the removal of sgveraf ousgsy and be
CODSIdered an Oppr3551ve nieasure TO enable 4 CcO1 rCCtIdeCISIOH elngt ()rgn(L as to tge
advisabihty, or otherwise, of selocting this aligpment, L annex an €x ract showing the

probable cost of constructing the first mile of the ma} lines * —

RS
e .. 32300

East of Vavvera .. .o .o ve - “ .+ 32300

Through this village =« <+ °° . . s

Jour of tne through Vavvera .. 4,300

Dafference 10 fa

In the event of the latter being approvedof RS 4,300 will have to be deducted

lan
3 t provides for the more txpensive p
frometge ;;gi:;ef;tllceﬁ the thiee lines avalable for the head of the Noithern

channel, I purpose proceeding with the desciptive sketch of the alignment of the
]

whole
:rped to dicharge the volume of water necessary
The head sluice has beon design® for this branch, under the same head and
Northern channel head slumice corditions as the sluice, ab the source of
el oto e:upp1Y the Southern and Central chapnels, has been planned to do, the
ceder

opven 1n paragrap
Partl;‘ s :]fl Wtzca}(li a:leui:e to 11 mules the hannel has been designed to discharge
from the

Jume reausite for the wrrgation of the 51,700
SZZ 437 ((iubltchf:cntl ;;‘;" ﬁgﬁf’f‘kﬁgﬁ ;3 1wa’cer cin be drawn from the Pennair for the
res under 1

Northein Delta 530 . th
sccond are taken off to water acres; this
At 11 miles 8 913 cubic feel per b063 4¢4 oubuo feet per second ’

he channel to
reduccs the discharge of t eken of the low groind cast of Vavveru to economize the

Advantage has becn 2 Jo will b» 6 inches only; the mean radius being
%vﬁl(;u: fatl}ll; tﬁgﬁogilaé};ef git Ifl,li; per sexond and the discharge 87216 cubio
5 21 feet; the

feet per second.

'A culvert has been prowded to al'ow the drainage #rom the eastern face of the
culvert has

harge with a

haun 1; 1t has been planned to discharg
Vavveru spur to pass bunizztt;:rcs;on&,’whrh 18 equwalent to one mnch of ramnfall
head of 4 feet 161 €0V or hour. 't would not; I think, be safe to reduce

d
:Knnmztg off theﬂgiﬁpgzﬁn’gz lgérypsmall (one-lourth of a square mile) and rocky
e waterway,

1
1 will discharge \with a depth of 6 feet, 863 494

b Fléon; 11 tose%%nxgﬂ:;eﬂgezia?;(fms bong €;9P9 feet, and the mean velocity 2 67
cabic feet per ) )

feet per second —
In this reach of the channel 2¢

m three-four
disch: the drainage fro :
nﬁngf iﬁ the whole gathering ground per hour,

o

second d from Tuchireddipalem fo Chennuru near the
The channel erosses the local ¥ dge has been allowed for this communication

upation bri
e of&:h; : ecor;d mﬂ;;;iﬁ:fof duct takes off 8 437 cubic feet per second to water
3 mijes a

500 the discharge of the channel beyond this pownt will, therefore, be 863 494
acres ; the disC g con i
o = bic feet per ge ' .
—8 157 = 8510020‘; lmﬂes the channel has been planned to discharge t}ns tvolgmg
'thBegwet(ilxl 2f§ 6 Msoct, the mean radiue bomng 4 93 feet, and the meaz VEI0ERY 6
with a depth o )

feet per second. : 4 will be
3 mles 3 375 cubio fect per second w1
aere;?ttﬁfs ?irlll(las reduce the discharge of the ' chan

851 682 cubic feet per Beconc an }“oranch leaves the northern channel the

e the eastern m A
w o ] s

1

vert i8: :,gessa:ry, and has been provided to
ths of a square mile, at the rate of one ich
which 18 equal to 484 cubic feet per

drawn off for the irrigation of 200
nel 1 the subsequent reach to
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63 The wrrigable area commanded by the eastern main channel 13 39,870 acreg -
Acreage under eastern main channel the water requued torthe dlr_eet 1 rlgdtlori
of this acreage will bo 39,870 x 016375
= 672 806 cubic feet per second  Th2 discharge of the noithern channel belowy th)')
oft-let will consequently be diminished to 851 682 — 672 806 = 178 876 cubie fe :
per second L

64 At the bifurcation of the north>rn channel two head sluices bave been allow eq
to regulate the supply of water to both branches

65. The sluice for the northern duct has been designed to discharge 178 875
cubic feet per second.

From this sluice to 43 miles the mean radius will be 3 34 feet, the mean veloeyt
2 17 feet per second , and the discharge 178 875 cubic feet per second. J

. At 43 miles the 1nclination 1n the hed of the channel 18 decreased from 1 font to
6 inches per mule, for some distance, to eecure a suitable level for crossing the Pydary -
a less slope than the former 1s also deurable to admit of the channel being earrle(i
above the tanks belonging to the shreriem villages of Chavutaputtedu, Uchagunta-
palem and Racharlapadu °

Between 43 and 62 miles the ch nnel will continue to discharge 178 875 cubie

feet per second, the mean radius being 3 81 feet, and the mean veloaty 107 feet per
second.

This veloaity may be consdered bjectionably slow, but I must remark theie 15
no silt to be deposited, as the channd takes off from a large reservolr, and will
discharge clear water, the danger of aquatic plants growing 18 also very remote
particularly as the canal will be perfecly dry for seven months annually ’

A drainage culvert has been desigred for construction, within the limits of the 5th

" mile, to discharge 1,452 cubic fect persecond, the volume equivalent to one nch of

surplus hourly running off the whole citchment basin which 18 21 square mules

dust At 6% miles 135 cubie feet persecond will be drawn off by one of the minor
18 r:butlon channels to water 800 acrs, the discharge of the main line beyond this
pomnt will, therefore, equal 178 575 — 13 5 = 165 375 cubie feet per sccond

From 61 to 72 miles the channel will discharge 165-375 cubio feet per second, the
mean radius being 8 71 feet, and the nean velocity 1 55 feet per secoud

ond dHere 5 0025 cubic feet per second will be taken off for the irrigation of 300 acres
nd decrease the discharge of the chanrel to 160 3125 cubic feet per second ’

In the 7th mile a culvert has heen allowed to carry off 484 cubic feet per second,

the dramage from three-f
-fourths of nare mile at the rate of one inch pe
running off the whole area ; S{,l re mt per hour

Between 72 and 83 mile b > cubi
3 s the.gscharge of the channel will be 160 3125 cubi
feet per second , at the latter pomnt 8 437 cubic feet per second will be discharged t(;

water 500 acres: th 1
cubie feet per seoon. (f. eapacity of the main duct will, therefore, be reduced to 151 875

In the 9th mile the channel crosses the dramage of 3 of a 8 5
3 quare mile ; a eulvert
:ﬁfsagte ;)ffsghscharg‘mg 242 cubic feet per second hags been designed for constiuction n
s 87% o gonf The channel from 8: to 94 miles has been planned to discharge
o BT 1¢ feet per second ; at the end of this reach 1t 13 decreased to 142 593 by
e minor ducts drawing off water for the 1rrigation of 550 acres

secom‘ée’tvzﬁen 95 and 10 31 miles the channel wall discharge 142 593 cubic feet per
; the mean radius being 3 54 fett, and the mean veloaity 1 51 feet persecoud,

dlschértom ?1 miles a distribution branch takes off to water 300 acres, and reduces the
ge of the northern hne to 137 531 cubic feet per second

A culvert has been d
mil esigned to pdmit of the drainage ntercepted by the 10th
© of the channel flowing oft; 1t wijl discharge 807 cubic feet per second , the

volu s
e hrgsrfgual to cne wnch of rainfail ov(Fr the whole basin (1 square miles) running
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From 1031 to 1181 mil
137 531 cubic feet per second, t
1'5 feet per secund

A culvert of similar design to

6 feet
hannel will diseharge, with a depth of ,
fe 211::131 ?zxxldlus being 3 9 fzet, and the mean velocity

that proposed for the 10th mile 18 re(:iqulsxte in the
12th to discharge a correspondent volume of surplus with the sarge hea  demich

At 1181 ;nles an 1rrigation sluice will draw off water for (?1)5 acies, an is

2 31 625 cubie feet per secon
o ain line to 1316
the discharge of 'the;lnb continued to the 13th mile, where a minor dlS‘tI‘;lbutlon Ei:;l};;t
. This se(()ztl)osn Wlblc (faeet per gecond to water 1,20())Facre% (’) gge —ihslcl 18.1;;7% (:3 ublg
talln?lsn:iﬁbe?m;d tﬁl‘; off-let will, therefore, equal 131 626 — 20 20 =
feot por socond x b ded to discharge 1,452 cubie feet per
N as been provide

Idn glle ldd thur:;l(e 0? : ‘L]h;?;\:a}:; miles at the rate of one nch of rainfall over the
second, o dramnage &3
whole area running ¢ hourly

At the 14th r:ﬂe 1 35 cubie feetﬂpelzﬁfiil;g
tion of 80 acres, the discharge of he €1
be reduced to 110 02

4 will be taken off for the direct 1rmga-
1 beyond this pornt 11l eonseyuently

= t per secou
5 cubic feet § .66 Occupation bridges have been

gllowed for the local traffic m the 11th

and 13th males 1 .
been planned to
e the last off-let, the channel has
67 For 13 miles beyond 1(130 025 cubic tect per second

t
discharge, with a depth of © tes ;,he 15th mile the channel erosses the Pydaru by
63 Withio

ap mverted syphon consisting of two
*ydaru
nnel crosses Ty

on pipes of b feet diameter
_«oetion 18 40 square miles, and
f the Pydain abos e the wnter-sce \
The cafchmeny bailﬁf flows O)Ef 1n twenty-four houis to be eqtﬁl\ alent to ?1 lam{lau
S\flpﬁposu{g the smg&:qwhole ba-in, the discharge at the site of the proposed sypnon
of 6 inches over

¢ per secon
would be 6,451:: }‘iubfc:i:fhialy been dewigned to admit of the above volume flowing
This work bas ©

ook, which 18 71 8 feet above
X Das risen to 1ts hizh flood-mark,
freely oft when the P ‘f;f,‘:thy of remark, 1s Zlso {he maxumund levezl olf1 ‘:tllle channel
mean tide , this, 1% 5 nts mecessary 11 one c,ge will, therefore, meet all the requile-
water, the embank™e duce the earthw o1k to the mninum
wents of tho othely ses near Katrayapadu and disembogues 1nto the Pydaru
The tributary tbat 1l rne] into that river, @ short distance above

nll be tu
below the site of the Sﬁ’Pl‘l:::;]’ 3113 Jow neck of land that st parates both streams
thro™o ff for the irrgation of

this work, by cuttind ¥ {111l be drawn o
t per seconl ‘wi

At 15} miles 3 419 cuEécthf:edlgzharge of {he northern channel 1n the succeeding

200 acres, this Wil decreas 5d. . It hag accordmgly been planned to discharge

op 8CCO
reach to 106 €5 cublc fzflt I;;Ems of 202 feet, the'mean veloaity beng 1 73 feet per

this volume, with & m¢

second

: section 5 062 cub
Withun the hml(;[sd?:c%}::ge n the next will, therefore, be

water 300 acres; th t per second R
5 0625=101 o870 cuzlzuf;ezopy, mules 300 acres are commanded by the channel, the

Between télef”tt f this gereage will reduce its discharge from

water required 0T t per second.
5 cubic feet p

101 5875 to Y6 15;2]9th and 20th miles fulve:ts have
cublclfliaett}l ;elx'7zeéond, the drainage of 1} square milce

69 It would be tetdm‘tl; vae

1m

sevoral small reaches t::?angcnumt and procequre have been works that hav
as the same generd | emerating an 1 briefly aljading to the masonry ve
purpose, howevel':1 e S
not been deseribe 12

Qccupation brdges

the himts ©

Main cha wrought 11

it per seeond will be taken off to
to fot B reduced to 106 65—

he 1IT! gation ©

been de<igned to discharge 968

to notice 1n detail the
nd, I presurae, unnecessary

> n tl t section and the end of the channel
o beti7eer L1a - followed throughout, I’

o
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70 Eleven culverts are necessary, and have been allowed between the 20th and
82nd miles to discharge the drainage from eleven valleys ntersected by the channel
the area of each may practically be taken at half a square mile, and the surplus to be
disposed of at 323 cubic feet per second.

71 Occupation bridges are proposed for construction in the 17th, 19th, 215¢
22nd, 24th, 29th and 30th miles, the channel will also be spanned by ancther, with 4
roadway of 18 feet 1n breadth, 1n the line of Trunk Road No. 6

%2 The channel will end at 32 225 miles from fhe Kanigery reservoir; the

Termmnation of channel regulating sluice at the terminus bas been
designed to discharge water for the

irrigation of 400 acres, the 1rrigable ared between the channel and the waterspread of

the Aluru Ramannah tank, 1t will als> act as an outlet for any surplus theie may
be available from this branch for storage 10 the latter basin

73 The channel has been planned to dischaige » ith a depth of 6 fect the ful]

volume 1equired for the direct irmgation

lPep’ch of channel cau be increased to 8 feeb  f the land commanded by 1t, all, how ever

Thon neeosRLy. has been arranged to admt of its Carl‘ylng,-

an additional 2 feet of water to meet any extra demand during the ploughng season,
or for storage 1n the Puttedu and Allurn tanks when the Kamgery rescrvoir escape 1s
discharging, and 1t 18 considered expedieat to secure a porfion of the surplus instcad
of allowing the whole to run to waste
The survey, longitudinal, and cross sections of this branch will 1;3 fol:l]d by
Drawing connected with northern channel ng(f;ﬁlnfo to survey sheels Ros 97, 58,

The detailed plans of the works are numbered from 61 to 77 1elusive.
74. This branch, 1t w1ll be remembered, leaves {he northern channelat 3 625 miles
Fastern bannel fiom the Kangery reservoir, and diaws
T chanme oft 672806 cubic fect per second from

thiat feeder

75. The minor duct for the irnigation of the land between the Yallayapalem
spur and the Moldavy, and to supply the distribution channels dependent on the
existing Yallayapalem bianch, takes off 33 81 cubne feet per cecond from the eastern
main 1mmediately above the regulating slurce , the volume to be dischargcd by this
work will, therefore, be 672 806—38 81 = 633 99 cubic feet per second

76 As the country falls precipitously from the crest of the watershed, four weirs
are mecessary within 2 mules of the head to absoib 20 feet of the superfiucus
1nchnation

In the reach between the regulating sluice and the first weit {ivo Irmigation
sluices will draw off 9 112 cubue fcet oy oecond to water 410 acres of the lugh land
south of the channel, and 100 acres north of 1t

The channel and masonry works from the first weir mclusive to the end of the
second mile Lave been planned to discharge, when the water 18 flowing b feet deep,
621 &8 cubic fcet per second

At the latter point a sluice in the nofth bank will take off water for the irtiga tion
of 800 acres, the discharge beyond this will therefore equal 624 881—13 5=0611 381
cubic feet per second

As the soil 1s very tenacious 1n the upper portion of the channel, and 1ather stiff
for some miles below the head, the mean Veloeity of the stream between the regulating
sluice and the weir 1n the 7th mile will vary from 8 18 to 3 1 feet per second.

In the third mile a weir with an overfall of 3 feet has been plarned to consume
the difference of level between the fall ofy the country and the slopo of the channel in
that section  An occupation bridge has been combined with this work

Towards the close of the third mule the channel crosses the valley that drars
mnto the Gandavaram tank, as this 1esefYoIr 1s to be brought under ® et euluivation,
and 1t would Le expensive to carry the siPlus under the channel, 18 will be dcflected
end conveyed by a dramage cut to the depression north of Yallayap alem for ultinae
disclarge into the Moldavy | '

§
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lus channel two smal] catch-drains are required to mtercept

In addition to this surp lem and Gotlapalem spurs, and discharge

the diainage from portions of the Yallayapa

drainage outlets. '
* mtj)&:l%e%n;!tllll;:l twlc‘)z1 distrbution ducts take off, one trom the noith, the other from

, ter 900 acres, the discharge of the channel
the south bank, each 18 intended to Wa duced to 5é1 cubie feet per second

east of theso sluices will eousequeutly be re ¢ .
This section 18 maintamned to 43 mles where 18 5625 cubie feet per second are

g Line from this
oat.on of 1,100 acres the discharge of the main
(Ii)f:ll;nv;ﬁfl f:ﬁetﬁgollrgl%;tugi] .595’1‘60 u2 3———18’ 5695=562 44375 cubic feet per second
? ?

Potween the last off-let and the welr 10 the sixth mle the channel will discharge

v aning six feet deep,
the a'bi'(l;‘:se r‘e(')xlc‘ilm :f VZE: l;hral;nel gornmands 2,5%) acres, €, 2,380 on the north and 200

on the south of 1t Tragk Road No. VI, a biideze has been
£492 the channel erosscs rupk Road WNO. ' 8 3
planné 3 f(idihlﬁ;ﬂf:mrr:unlcat“’n i the regulating weir proposed for
coustiuction here bic feet per second, e, the
’ +ned to discharge 518 90 cubie P yte,
al :ﬁ;s \g Si;ﬁ:sffiz? gi?;l;'emg 43 53 clfbc feet per second to the 2,580 acres
d.
prenzlill};d?g(:lﬁz?s also been combined
road to Alluru and Iskapalle. d will be taken off to water
AJ1 12 66 cubie fset per second W
750 o 11303;03; tl?elsdfl;charged over 1, will accordingly, equal 518 90625—
50 acres ,

2. = ayubic feet per secon
12 65]62:_)06“?; ‘;:elr and the crossing of the auxihiary teeder from the Nellore
Jetween

antcat. the channel has been Planned to disckarge 506 25 cubic feet per second, the
ut, e ¢

d
~t. and the mean veleity 3 094 feet per secon
lius being 4 28 fect, an
meanAr : (t;i: eaqfefn main has to suppl delta north of the Pydaru

he po of the
by tl Leme g he Pennair, 1t will discharge
commanded by thisscheli

connection with

with tle weirr 1 the 7th mule for the branch

no water 138 ﬂvallable mt
Wgelllnto the auxilgry feeder, for the duect 1rrigation of

258 1879 cubic feet per secon diary branches
R this channel ang its gubsidiary
the 15,300 acres dcpeudc(:lto:::d for erection yhere the eastern main intersects the
A regulator 18 I;’L eP anicut 1t has been designed to admit, and apportion the
auxihary feeder(,1 fll)ontlhe latter duning fresbes and to act sumlarly when this source
E?lt: ra(lilg‘:t};;r%;ater)lil main channel becomes tle supply duct. ble of discharging
’ or to the adjacent wele, tho channel 18 CPE0C) rate
From this Tegt second, z e, 100 cubic feet 1n excess of the vo urfxe hreqmsl e
348 0025 cubic feet per " the, 14,500 acres et of the auxihary feeder; td1s addi-
for the dircet arrigiios allowed to draw oft from the latter, during floods 1n %e
%onal sectl(%n };as s?g;:loe 1o the Chavukacherly V. 1davalury, Vay 1lla and Varin1 tanks,
ennair, water 101 5

Bet the regulator and the welr unde, potice four sluices will take off 99 66
etween the reg

cubic fect per second a8 aonexed h——l e .
pe Chavukacher'a pk e .
Eg: :Kt)am(i{:'(:; 1;ITlgﬁ«t"l‘m of 2,000 acres Iorth, an

channpel
The water to be dlscbarged over the wel will conse

> econd.
99 65625=248 40625;112;: o Ll the changel enters the Vidavalaru fank a2 tho
A short dxstsnceuﬂ:’ of 1t falls rapidly, anq 1s generally unfavourable for the line.
country north &> & sed 18 the most econpmical , 1t 8aVeS heavy bankmlig on tihe
The ahignment propti the construction of g culvert to carry off the tank surplus
south, and does not ental cessary if the chypnel passed north of that basin,

which would be essent1ally neu(,wed (e Vigavalur tack two will be bult in the

Three sluices have DOS © S the former will draw off water for the
th, those 10 the foiDd

north bank, the third 21; th&;";’n; 'n the lattéy for 250; the aggregate discharge of

irngation of 3,%00 acr X’ 016875 =£8 34375 cubie feet per secon

the whole being 4,050

} d3.50 SOI}%I;. of t}lf’, 49 66
quently equal 348 0625—

srafinies -4, ¥

e
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77. The first section of the eastern main channel terminates 1n the Yidavalurg
tank ; the second takes off from its east¢rn margin, and follows the crist of the watep
shed that separates the basins of the Moldavy and Pydaru 1n that locahity

The head sluice and upper reach of the second section will have to discharge
248 40625—68 34375=150 0625 cubie feet per second. °

The former has been planned to do 80 with the available head of three feet: tle
channel will discharge th's volume whea flowing 6 fect deep ’

At the end of the second mile the duct to supply the Vavilla tank at the rate of 20
cabic feet per second leaves , two distridution channels to water 1,650 acres atso take
off here; these three off-lets will reduce the discharge to 132 21575 cubie teet jer
second. .

The channel from the end of the g2cond to the end of the third mile has becn
designed to convey this quantity, the mean radius bemg 2 46 fect, and the mean
veloeity 2 92 teet per second.

The 1irrigable area commanded ¥y the proposed sluices at the end of the
third mile 1s 2,000 acres; 33 75 cubic feet per recond will, therefore, be 1equired to
water these plots which are situated north and south of the mam line In the
subsequent reach the discharge will b> 132 21875—83 75 = 98 46875 cubue feet
per second. ;

At the end of the 4th mile a sluice 1n the south bank will draw off 27 cubic feet
per second for the irrgation of 1,600 acres, and decrease the discharee to 71 46875
cubic feet per second , this section 13 muntined to the end of the 5th mile where 1t
18 reduced to 19 06875 cubic feet per second, by supplying the following d,ucts with
the volume specified - — °

Cubio f-ot
per secound

Vanm tank channel for storage  e0 .. .. .. ., 20
Varim branch channel for the dired irfigation of 1,070 acres .. 18 05625
Distribution channel from south bark to water 850 acres .. .. 1434375

In addition to the masonry works >rovided for these ducts a regulating sluice
combined with a bridge has been desigred for construction here , from this structure
to the regulator 1u the sixth mile the d:pth of the channel has been decrcased to 4
feet, to suit the reduced capacity.

A short distance above the regulatcr at the end of the 6th mile two sluices will
take off 7 59375 cubic fect per second #r_the irnigation of 300 acres on the no th
and 150 on the south of the channel, the discharge 1n the next reach will, therefurc’
be 11 475 cubic feet per second. ’

Below this regulator a further reduwtion of one foot has been made 1n the depth
of the channel ; 1t will discharge when <unning 3 feet deep| 11 475 cubie feet P(*r
second up to the end of the 8th mile; f;°m this point 1t will be reduced to § 7p75
cubie feet per second, the difference, 2 7 cubie fect, 13 the volume required per second
for the direct irrgation of the 160 acres commanded by the Sth mile. ’

The last reach of the channel has tpen designed ta discharge 8 775 cubio feet
per second, the quantity required to wat’r the 620 acres dependent on this Chamlpel
In the vicimity of the Pydaru, which forms the noithern boundary of the land
commanded by 1t o

78 By referring to the survey * of the eastern mam channel, 1t will be observed
. a small branch channel 1s Pproposed frq

b Sheet No 8}? N the Varini tank ; this 13 Decessary txg

irrigate the land west of the d ;Dat extends t y

b Ea te of the depression g 3 trom the tank near Vary ¢, the
719_ In addition to the means of ¢Ommunication provided at th

8everal weirs and regulating sluices, occPation bridges will span the

2nd, 8rd, 4th, and 5th miles. ’ ° ’

The survey and sections of this mai2 duct, together with the plans of the
works, accompany this report, and are numbered from 78 to 99 melusive

*

e sites of the
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enment of the principal channels, and the arrange-
ahgume ments proposed for the miigation of the
lind under them, I will resume the
om the Nellore anicut

80, ITaving desenbed the
Auxiliary feeder from Pennarr

) Lary feeder {1
desariptivo tkoteh olfx t; ‘;3 E:u: 11; lb:a obsers ed tlus channel 1s mtended to draw off water
Trom paragrap

o floods for 1rngatiol and stotage to 1educe the demand on
from the Pennatr during

's annually.

< o certarn numbecr of days an
the Kamgri reser"OlP; fo:f the channel and 13 capability of discharging the requisite

The generul dOSlDt[}l)e head slaice to the Pydatu have already been adverted to;
volume of water o masoury works within these Limits deserving of particular
there are, however, TO’?ihe ‘drawage and the mode of ssptpl)img the several irmgation
e e dlsfp (1):;1 ortance, and W \11 be congdered 10 detal ) 1 -
ducts are also 0 P <ilary feeder crosses the diainage channel that falls into
The first mile of the ad Lelow the anieut, the area drained by this outlet 1s four

the Pennarr, a short dlstancehe surplus to be disposed of, to be equivalent to a 1ain-

uming t e IS, ProviSIon mu
square miles, and 2°5 the w hole basin, 10 twnty four hours, p st be made

six inches, oveT t the intersection. It has been shown that
{21{1:350 harze 6 13 cubie fegt Fﬁ; i}i?lﬁ;lgi at all seasons, this eircumstance, together
the Pennair cannot aDSOI: cnditate that woull be necessary to carry ;t over, or under
with the conadaable e;};he o1y er embankment mduced me to decule.on admitting
the channel, and throus 1n fact, the 0“1yecnnomlcal plan available; to carry it to
to the channel; this 18, calvert at the crossing of the southein

1t 10 An mlet has accordingly

he construction of a

uld entail t struc e
211112 Ifno(:]tllaxg deep cutting 11 the vicity Uhaﬂge ;nto Iu  Au ol has accordmgly
3

dise

been designed to allow this surplus to
645 cubie feet per selc?)nbeen planned f
An mlct has2® sJes mto the channe,

\are Il
drainage of two £4! o D
otherwise, This wor

Fiom what

or comstruction 1n the second wile to admit the
as 1t would be difficult to glspose of 1t
R rne 323 cubic feet per secon
ﬂ?ihltofv?llls;l;a«lg heted the channel may have to convey
! ®463 cabie feet of dramnage per second ;
¢s this volume exceeds the capability ot
hanne, by 74 eabie feet per second, an outlet

¢ the Moldavy, has been designed for erection

Surplas weir-

Fe eastern maii ©
the chmnel, north of ius at all stages ©

o this surp
to discharge thi I £ thy Padugupadu nidge will flow off parallel

the seventh m trv north © )
m 1% bo dralﬂag;" Ofi g'l(; ﬁauzﬂrl);nto the Mollavy, ¢4 the channel cut some years ago

to the auxiliary 1€ k.
to supply the Parlapalle w&e channe
In the seventh mulo

Inver tod 8Y phon

1 crosses the Moldavy by an inverted syphon
which bas been planned to discharge the
paximum body of water required for

he discharge o the Moldavy 10 high floods
1 18 132 square miles: i
est of the jroposed channe q : in
The valley of t Jarge av:)d seyeral small tanks ;.. 1k will, therefore, be ample to
this basin there 8re two id ¢ 'to allow a volume of surplus’ equal to }t: rainfall of three
provide watera, 8‘11 cvt:?hment ground to tow off 1n }Wenty-four ours
e [t

nches over the who £~ extrems floods, 88 :far as I can learn, does not
in The depth of the Mol;lea"{-elsl the sypion with this depth, and a surface fall
the discharg 53 o, would be 10,617 oubie feet per second, which 13
b Y

exceed 12 feet; r
y 2} feet PO as to be disposed of. o+ -
£

at tho rate of <3 £ suipl - -
ically the body © .e of thi, stream ;10 high freshes, the weir across
P ract;c;l 'ylv‘o geeelerate the dlsch?.r{;e ol | 't 10 the \wmm?y of Parlapalle to turn the

pe demohished "1 oeor ipto the Vidavaiuru tank will be

to

Vidavalura WOF s ‘s ﬂfc & up by the prescat sy?l’em of constracting temporary

remo ed, and tho P oy intion will be cleared ouk -2, d of the tenth

dams to duvert W2 beon, designed for emectron near the end o y tont mile to
g2 A culsert has PEy ‘carry the’ dranage of 5} square miles

ot
. . ympeding
oation, without
irngabon, hys stream

4 ) nnel , 1t will dischare
culvertf™ gnder the cha R ge with
Drainageé 70 a head of 4 feet 862 cubic feet per sccond,
- " g > - 13
. ¢
-J". - N
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An outfall sluice, capable 'of discharging 894 cubic feet per second, will be bu,lt
Outfall sluce. 1n the north bank )of the twelfth mile to

dam th ) discharge 1nto the Pydaru below the ezistin

th le maximum body of the drainage proposed to be admitted 1nto the channel b
e 1nlets previously noticed This arrangement 1s pecessary as the channel could

not discharge 1nto the Pydaru above the awm during high floods 1n that rver.

As the surface level of the Pydarnin extraordinary floods will be about 5 fect
Self-acting regilator higher than the channel water, a self-
construction. at ¢ acting regulator has been designed for

as , at the end of this duct, to cut off the communication between the two
soon as the Pydaru has risen above the channel maximum watermark ?

83 The dam referred to stretchet across the Pydaru, a httle west of the
Essting werr across Pydaru village of Talamanchi, and forms the head
on under this o1y 1 work of the system of nngation earned
surplus ., the er It consists of an enbankment and two masonry escapes for the
lovel aq,th : c;est of the northern one w1l be reduced 1 3 feet to bimg 1t to the same
floods th at of the southern, as 1t 1 very desirable to allow the heavy and sudden
T 18 11ver 18 subject to, to flow oft quickly.
least - t‘;l :ﬁs"'m}f waterway of both weins may fairly be assumed at 310 lincal feet at
be 6 ;'eet 111180 arge over these during extraordinary floods (when the head would
) will be 13,830 cubic feet per mecond (2) which volume 1s equivalent to more
than a ramnfall of six inches running off
the whole catchment basin* 1n twenty-
Tk four hours
remark a%f;?:ﬁltzhfsria&e: off above ths dam will, with a few improvements, answer

a water dischawed by the auxiliary feeder to the reserv
nd land commanded by this portion of tf:; Proi,ect. ¥ volrs

84
At the head of this channel a regulating sluice will be built to furnish the
Regulating sluice means of shutting off the Pydaiu water

This sluice, when necessary

t and the upper part of t N . -

he Pennair, 546 94 cubie fegt pgr secon(iea: ?gﬁgf\}é :‘il-n discharge, during freshes
For the diree
For storage

As this vol
has been design
the surface of ¢
auxiliary feede

In the fi
dran oft to
second,

* 70 square miles

t irngation of 14,880 aces .. e e .. 2511
i b L) [} . . os oo 29584

e‘(limfirwﬂl be discharged br a few days only each season, & regulator

be cha mcloxllstruetlon in thefifth mile below the bead eluice to preserve

r 18 gt ]e water at the lewel required for the adjoining land when the

st fOuI:'p )’11113 water for dreet 1rrigation only.

water 3 7 (1)161 es of the chamel 62 1375 cubic feet per second will be
»700 acres, and redice the discharge to 484 5025 cubic feet per

Between this reac

will be taken off ag anh and the regulator in the fifth mile 79,59 cubic feet per second

nexed —

For the direct ) .
: rrigation of 2
For storage 1n the Indupuru’?;),?kacm °e e °* - 3375

From this 45 84

dlSChar e 404 regulator, to the Alldru large tank. the channel has been planned
TOgregula'?el cubie feet per second s y P to

the supply of ]
unnels over th Pply of water to the Indupuru and Punni channels, the r
Slutces. €%¢, 10 the line of the dd trunkproad, will be conyerted nto hggg

¢ s . a0 LX)

85- The Pun
Purim ta 1 tank will be retained 181t 15 well situated for distributing water to
G D1 tank to be retained the lands east and north-east of it The
ogulapalle, wl] take off f _ mumor branch duct, for the irngation of
f 86 The volume de brom this basin near the village of Purini
ollows ,— 1scharged mto the Alltiru large tank will be disposed of ag

I(U) ln cﬂlcu]ahn
g this
discharge the co-eflicient ol3 was used, as the crests aro broad and resemble shoots
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Cubic feet
per second

.. 1211625
180 acres undor ths tapk o - 2
n

000 acre; .under the Ramannah 9375

404 9125

7

For the direct srneation of 75

For storage 1n theoltamannahft%

Tor the direct wngation 0 <
tank .

Le® L M

Total .

tore water for the irngation of
toutk will b ret?ﬁedlatr?dsporroposed to be still cultivated

he Pydaru ; thearea will, however,
Ezdggmderixbly xteduced. as this stream
commanded by 1b unless at a cost quite

87. The Alldru large

+dara
Alliru lnge tank to continue to store Pyda

water 1
he acreage nominally

cannot regularly water t 5 obtainable

disproportionate to the result
88. The precarious nature
by referning to page 5
of the occupied area ull
aie lyng fallow
$9 The area ab P
ra will be benofited by mtenally

the Pydaru will be apparent
This shows that 9,893 acres or 34 51 per cent.

dix L Pedda tank (which 12 supplied by the Pydaru)

der the Allara

out 10,980 * acres ; this

n th Pyga:\:ﬁs ‘3:ter 7,3’60 of these, and
e benefit the proprietors of the
enabling them to com-

;(;J;ac? (tilfg,lr cultivation tr)nuch earlier than
tle 1mproved arrangements they will be
n after the floods 1n the Pennair appear, the

d sowing 3o od and the freshes 1 the Pydaru will
betwech thig pos lar volume from the Alliru Pedda

1m1
drawins oft 2 e contemplated new channels 1n the

resent dependent 0

Irnigation under F) da
this scheme
¢ Vide Appendix I, page

at present

s 5,11 and 12

they can oeperally 40
able to begxn ploughmg 'ax;ds
water supplied to their fie

3 ntly recovered by : 1by th
:):nicu?;f Tllxg Ln}xd comman od and W atered by

vianity of this resers oir I also be utilized
. ru Pedda tank ¥1 sed to be br

BCY er?x(l) dg(ﬁg gtlcf;ed to lrrlgalt]e t(;leitl:nd’ P h t 1 il

art of the de es : the existing sluices w

of tlus project; 12 T P has been stated,dr,clhsagogc{he, e Feunte to water
The area of ) od sluce. 2?80 ;cres, and a head sluice has been
anch bea . ont to discharge 84 375 cubic feet per
mbankm ded by the Tuvvaladinne branch

for distributing water to the
ought under the influence

Tuvvaladinns br

the e
designed for conStruCtlonf “ﬁe 5,000 acres ccmman

t
second for the irngation 0
channel, and 1ts subsidiary ducts.

4
' k 1s not to 1® us direct -
1 dglh As thetA]tluf?;nfig?:s?ﬁce will be mmediately drawn off for direct 1rnga
all discharge mtol

to keep 1t as low

V h fank, the object being
tion, or for storage it the Alliru Ramanna ak, U g being fo kep 1156 low
as possible, to secure
Tbg capacaty of this rescry olr e i T il il o bult at tho

e to SUPP tremity of the ‘¢ Pedda tank
92. Tho head ol :;%t:ﬁxﬁznt , it;ty will discharge 344 8375

cabic feet per sccond, as subjoined :—

Cubio feet
per second

250

ed as a reservorr for Penna:r water

Alltiru Ramannah tank supply chanzel.

.o .o oo Y £ .. 3375
For storag® ’ 000 acres under this projec " 610875
For the direct arigation off 23,,620 res U or the Py Yardve 1

For the direct ungation o and the Alldru Ramannah tanks

Alltiru Pedda :
- Thf g:an?{elvara"uﬂm rofl}(lf about a mule west of the village of Singapeta; a
intersects the ha g )

piecation
bridge has been Pr(;“?]"dmfi":otsirc:mmu Allfira Ramannah tank 18 5,620 acres;
93 The extentolld O

luices, and the proposed
eca by the existing s ’
?&X’ﬁteiwm Ibfiélx:ls tgllz)x‘:'tﬂepdolltz;) ,ﬂ;;lseafrormez will water ,620, the latter 4,000 acres.
o :h channe ¢
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This branch will take off from the Alldru Ramannah tank, near the vill
Ulavapolla, and run’ on the Wwestern
. C L of the sand ridge until the ol Irrig (e
channel north of Umamaheswaram is reiched , 1t will follow this for some ¢ gation
and after clearing the ridge will become two branches, and water the cos;:tt“nce’

ryu

to the main drain. At the bifurcation a slaice will be built to rec
both duects. : Uit to regulate the Sapply to

An inverted syphon has been designed for construction within the himut

! second mile to allow the draman: Off the
a5 Bogavolu valley and adjacent c(?unf the
w 1nto the Ulavapolla swamp The area of this gathering ground 15 95 .9 °
miles ; provision has, therefore, been nade to admit of 4,033 cubic feet > Square
being discharged at the site of the propo-ed syphon. Per secong

are
Ulavapolla branch channel 8 of

Syphon !

94 As a considerable proportion of the land to be watered by the Alliry Ram
\Aman.

Drainage of land adjoining Alléra Ramann.h nah tank 13 annually submergeq a
tank to be umproved for cultivation, the diainage t;‘nustn}?elmﬁt
proved before the available areq Qanu{;'
e

irrigated to the extent contemplated Thus tract 13 prineipally floo

age of the Musunuru valley flowing 1ntc and accumuIl)atmgpm 2:: \\Ohgxfdtl})eyb? ¢ drain.
mouths of the Cluppalaru are closed, 1talso suflers when these are open b l&at the
of the Pillivagu pouring mnto 1t during high floods 1n this stream When thy b o spill
open and the freshes are subsiding the pentup drainage begins to run baikars re
Pllhwtlgg, tg;t generally this dlS not matnally decreased until the land hag beoéos‘tl}ge
merged for fifteen or twenty days—a period ta g N
und%r Dater o rcd y day P r too long for 11ce cultivation to Temaip

Fiom these observations 1t will be zathered theland alluded t
0 18
affected by mode.late or extreme floods :n the Musunuru diainage streg;?g udicall
former 1nstance it 1s submerged by the volume of drainage not being sufﬁ,clm tthe
overtop the bars, and 1n the latter by the Pillivagu overflowing 1ts southern balf]l: to

95 To remedy the existing state of thines, and
. ] g permancntly improy
tion of this tract, I consider an embankment should be thrown u g frof)n thz t‘{lﬁlggndl.
%Silanutala :g the satmdtndgl;f nealf‘ Zuhvvaladmne , this would prevent the spill o?eﬂ?f
ivagu getuing into 1t 1n heavy fieshes, and also protect 1t f 9 °
ordmaroy floods 1n that stream. yw"“"’z’""' 450 proeetat from mundation durg

96 The country along the opposite bank of the Pillivagu wll also b
}:)y the embankment, as the water would run off it much qu?ckel' after 1hee g:ﬁsetﬁted
1%11 of this work than 1t does at present, 1t 1s tiue a somewhat larger area \\'11{111?-
;u merged by the floods beng prevemed spreading to the south, but this would be
or a very short time only, as the increased hei ght due to this contraction woylq 3002

overtop the bar and open a suitable outlet fur the dramnage of the whole valley

97. The next point to be con,aiiernd 1
d 18 the disposal of the surface discharpe

;}:‘i Ifx?gn:gltt}fa;nddrmvxvz:sxtntgftl;; lew mei under notice The area of the ga?lfgrinoof
.bhe ‘embarkment 1s 62 square miles d o

the dramage to run off equivalent to g r } ’ fnch Lsumn

3 . ainfall of one-fourth of an 1nch

:Z:;-n’gle v&l;lc;lsev(l))lasm, thelalstl)xrplus to'be disposed of would be 10,003 eubxcpggeth or
oo, gl Vo ume vctrll1 he discharged thto the Chippalaru by the self-actine Sluper
ga uned for orect zﬁntl in the Tne of tha & bankinent to be thrown up betw cen Kd&(’e
adinne  This sluice lag glse been designed to prevent the ﬂo,,(?;

of the Pillivagu and Ubbalavaey findine
and 1rigated south of the emb?xlxllklxlé C;I;O their % ay 1nto the land proposed to be d, ained

[0
O

98 The northern delta of the Pon
these are, no doubt, necessary un derenfl‘mr 18 studded with tanks;

importance to the success of the
proportion of the surface dlscharggum’;{l:lmr
with the necessity of maintaining a-hos}
which exceeds the acreage cultivated ung
chanuels reach the different localitses, )

the majority of
existing arrangements, as 1t 15° of Vital
$to have the means of storing a lar

18..precaiious  system of irrigation, toneth%:
of minor reservoirs (the area of so?ne of

~

r them) will cease as™soon a3 thé [ oposed~
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A
ntoh. 11 be observed thirty five of these tanks are
By referring to the sketeh mag v tz be reclaimed and brought under wet

Tanks to be brought under cultivation. cultivation. This will be a profitable
the cultivable area by 7,488 acres, and reduce the cost of

measure ; 1t will increase

the annual reparrs h of th ks, connected with the irriga
ool tive sketch of the works, -

99. In theoforefazll;g joejﬁgx;,lcommanded by this projeet, I trust I have not
zﬁ?t:e%dai?lgfﬁfcﬁlar deserving of special remark, and that all will be considered

d satisfactory. . . .
explanatory an me to notice the following subjects which are intimately

100 It now remains for oll
assoclated with the success of the undertaking .
(%; '};EG :;ti%zllgifmlzg: l11':.:qmsﬁ;e to supermntend the construction of the several
2 e
fidently b> expected on the outlay.

hat may con . .
(3) The return ¢ ble. and this, I must confess, is the most
the labour cbtawmad®, we coul& secure a permanent working

The first in order 18 hiok 1t hikel
difficult to dispose of.o00 (fir(:) gozlflslglstrwt; g}; this number would take a very lqng
party of more than 3, must be supplemented from without 1f we hope to finish

time to complete the works 1t
sider, be made to do this, as there will be

all within a reasonable per1od.
Every possible endeavour should, I conhwe e mado fo do this, as thero THL oo
o the raprdity of construction

orks
a return on the outlay s sooor?lgz tthe y
thus it will inerease 10 ProP of labour was considered; iron-work has

N scarcit
In Pl'(}nmr:ig tt hl:ag(;]t:i&hg;: this cm);ld be done without materially inereasing
been 1ntroduced, 10
cheme .
the cost of the s outade as

In a work of such mag
of all ;1h2 appliances that really husba
By domng this, and allow1ng rabes:) tha
and employ 7,500 people on the WOILS,
completed 1 s1x years. t r
101. To 1nsur? constant and efficient supe

ary :—
would, I consider, be necessary

works

this 1t will be true economy to take advantage
nd manual labour, and facilitate operations

hat would enable contractors to import labour
e, theu whole would, 1 all probability, be

vision, the following establishment

i Salaries and ki
- allowsn _s Totale Bomarks
’g Gl‘ﬂde per mansem
E
z ——
s B8
05 1,050
R .. . 11422 ,840
1 | Executive Engineer . . . 84¢ 680
2 | Asmstant kngineers ) e . 11‘; 1,320
. 2 | Sub do e 56 300
12 | Overseers * .o . ‘ 60 60 )
6 | Maistries ¢ v .e . 40
] .‘L 1 | Accountant ¢ e . o ;g 30
X 1 Do ve . . . 60 60 |} For Executive Engineer’s office
1 [ Wnter oo . 7 21
1 | Draughtsman . ve . .. 6 18
3 | Lusoars & & . . b 8
» .e . s
8[ Do we T i 160 [ por Asmstant and Sub-Engimeers’
1 { Moochie . e . 2t 100 {foes
4 | Accountants . . . . 0 4 73 i) ¢
7 e . .
] I I s
12 |V . e " e
12 L\"\:xct:: : e 1 g gg } To be employed under the Maistries
6 | Writers L SR 00
I A
g | rotres .. e T e |
, L)
Ty o~ —
_—_ 8
: e Ay Rg 5,320 per mensci. } 14
E it
3
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;
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102 Before entering mto the question of the return that may be realized, I
think 1t destrable to notice the great value attached to wet cultivation by the ma]or,1ty

of the people 1n this distret. As a very dufferent state of things exists 10 other parts
of the Presidency, 1t was sugge%ted that agreements s ould be taken from the ryots to

use the water as soon as 1t could be supplied, they were quite willing to enter into
them, but Mr Dykes, the late Collector, considered they would be useless and un-
necessarv documents, as the demand for wet land 1s so great that there are generally

four or five applicants for every patch that becomes available.
When I was engaged staking out the proposed channels, numerous applications
for unoccupied land were received , one was submitted by 2 native gentleman hold-
district for 3,000 actes, but s proposal
Y

ing a responsible appointment 10 the Malras
like the others, was rejected by Mr Dykes, as this officer 18 opposed to ging away

the land at present He considers the Government chould not part with what will
become very valuable property 1o 2 hurry, and that any attemnpt to monopolize the
unoccupied area commanded by this project should be carefully guarded aganst
As Mr Dykes has been connected with the district for many Years and t1‘101':)311{;}11 ;

his opiaion 18 of high value I musyt

understands 1ts capabilities and requirements,
add, however, that I regret Mr Chenchalrao’s application Was not complied with

e was prepared to sign al agreement 10 take up the land at once at the dry rates
and to pay whatever water-tax Government thought far to levy on 1t from the da.te;

of our enabling him to commence wet cultivation.

The inhabitants of the villages traversed by the proposed channels have, no
doubt, a prior claim to participate 10t the local unprovements, but I hardly think 1
advisable to reserve the whole for them, and stop all competition from without.

expenditure cannot be accurately arrnved at
lands has been defimtely settled , this will
I believe, soon be done ; meanwhile by
taking the low rate of Rs 51 % per,acr{;

d land, a close approximation to the ultimate

103 The return on the probable
until the assessment on the irrigable

* Inclusive of the dry assessment

for thoroughly irmgated and draine
results will be obtained

104 Tnder the present very precarious and 1mperfect system of 1rnigation
the average assessment on the wet land 1s @ fraction over Rs 4 per acre; but this
does not represent the actual cost to the ryots, as a largg majority of them have ts
furnish, from time to time, 8 number of labourers to reconstruct the temporary dam0
1n the Pennarr, and clear out the nver channels that water their respective nillage ;
All this expenditure of labour will be saved by the proposed arrangements; gths
channels that now give 80 much trouble are to be permanently ymproved or aban:l:)nede
and the uncertainty that prevails every ceason as to whether 1t will be possible to
nmngate such and such lands will be removed ; the ryots wall also be spared the rrsk0
and losses they are at present exposed t0 by cultivating more land than they can e?;
hat this 18 no unimportant matter will be appar%nt

water for throughout the seasol.
- by the annexed extract from the Col-
+ No. 1008, dated 28th May 1869 lector’s letter + regarding the proposed
works
» [ ] L

« 9 «In the general abstrach of the ryotwar villages you will observe the arrears unde
ordinary rates are entered at Re 36,336, of this sum Rs. 34,444 represent the amo\mz

“ remitted last year for withered crops
8 Under the head of ngation from public sources you will ob<erve that I ha
‘.“ obliged to rem't a further rum of 66,514 rupees 1n the current year for want of waterve }Aezﬁ
probably remissions will have to be given for withered orops to helf the amount given last

L 1] year 2

105. Thus project, it will be reme bered, has been pianned to water 1 the worst
of years 80,000 acres from the Pennair
)
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furnished by the Collector that 6,00

® Claseed a8 favonrable rates1d the gen
abstract

¢ acres of the 11 ngated land comprehended 1n this
area are mam # gnd pay 1o assessment §

eral gome alteration will, I presume, be made
nt, as 1t would be mani-

mn this arrangeme
a 1egular and ample supply of water (which they

festly unfair to allow the inamdars

nev e):' could calculate on before) w1ithout calling on them to contrlbutfe a reasonable
quota of the extra revenue they will derive bY the construction © the proposed
works

In the absence
these lands, I will pot reckon ont any T

10 to page 02 of API
6 DBy referni8 tl?e I}))ocx,uon of the d‘f;lta comman

what percentage will be levied on
eturn srom them 11 computing the profits.

ndix I, 1t will be seen the total area
ded by this scheme, 18 as

of defimte mformation as to

cultivated with rice 10
follows : — ACS
o . vs 39 b‘)2
Government land .o v °e " e .o .. 6,008
Inam do' . . . r'e )
Thus acreage yiclds 82 annual revenué c‘g Rs 1,683,116
ted results, it will be necessary to

s
th the expec
s 31112 val therr dry land into wet, the assessment on the

1 from the existing wet cultivation. to
former must, therefore be added to that derive
ascertain, Sas’; correctly’ as possible, the revenue of the whole area intended to be

to state 10 what extent the ryots would avail
watered It 16, of CONRY lmp(:isz:gletheu dry cultivation 3nt0 wet, but they should

themselves of the means © UI;O 28 s 50 1008 a8 table unoccupled land

h s sul
not, 1 consider, be encouxﬁiget ) Cherr villages there *
mits of the *
for the latter Wlthxtl thed table shows th present revenue, Provzdpd 10 remissIONs are
108 The subjoned ' that will be secured by carrying

e
ple 1pCrease
made for wilhered €rops

and the proba
out the project under consid )
probuble Rt enue

107. In comparitg the prese

allow for the ryofs convelting

eration :— ,

Current Revena® / e
'——/// Rate per aore
¢ Area 1t fu;'hlusgre Bupoes
Areain oureé acres of the dry
Source acres. Ropees assessment
‘—_—-_—__-//\“ —
2 b
Rice lands, Government g0 662 | 1,63,U6 | K€ luads (I?ovemm"ﬂ" I § 218,141
. o .
Dry ﬁ?\da Inam .. . gvggg 3,209 Dry cumv:‘t)mnft(oas::mcg:) 8,000 11 16,500
ubo We
Lntx;u :'nhm fail contour of 7,488 . I;t::fawdl:\’m full o'éntomar 0 7,488 5% 41,184
nks to be abandon ks to De abandoned.
Fallow and unoccupied and 27,414 .t Fr]‘;:,ws and unoocnpled 27,414 6% 1,650,777
83,620 1,66,820
Iocrease ¢ . 2,60,217 —_—
4,26,602 4,26,602
? ?
ot will amalgamate with that proposed to
/

\
this proje
under this PTOIE o for 1t also a regular and sufficlent -
d scanty one, 88 described 1n
the area,* the current

’
and the additional revenue

i

the above table ,

709 As the rngation
the Pydaru, anl

supply of water, instead of the present ullp

e 3,620 acres $ass‘essmen s

that will be reahzed from this tract have been mcludefi m |

) tron of RS 50,077 must be made to '

o of revenue da*geg:; ;gr esfabilehment necessary tox
re, &% o Jpvating season.

110. From thie 1pcreas
ns dunng the cu

cover the cost of the apnual Tepal
superintend these, and control operat10

th
111. The annexed statement show TS ‘he latter stem has been
establishment, and the sum to be assignefl for Tep 1 fhe soutbern delts and

obtained by comparipg the actual expendxtiul‘e on TepE

e proposed conservancy
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3 Eiintasce SR
on the amcut, during five conseeutive years, with the acreage 1r
d allowi ! lus 10 ’ gerngated m that pe
and allowing a simular sum, pius 1V per cent per acre on the area to be wat perod,
this project :— alered by
—
- Pay and
£ Grade allowanoes per | Expenditure
2 ; mensew of per apnum Remarks,
5 each member
13
—_—
. RS 4 RS
: Assistant Engmesr or Bub-Engin . . 420 6,040
Aceonuntant . . 50 600 To beattach
ed
1 | Wnter e e e eses 25 300 Engrser "t"gge Asmistqpng
8 | Lascars « 4 é 216 n charge, b-Engueer
: Delta Supenintendent . v . 60 , 720 8
Gumastah . o . 10 120 To be empl
2 | Lascars . . . . + k 6 144 } Bnporméﬁf,i undcy Deltas
4 | Channel Maistries ,. . .o ve . 20 900
4 | Head Slurce Superintendents . 1 10 480
80 | Permauent Lascars E’ . 6 5,760
60 | Lascars for five months annnally . IO 6 1,800
Repairs . .e . .. . se p . 13,937
) Total .. 30,077
4

112 In computing the teturn on the estimated outlay of Rs 38,00,000, 1.
remissions granted, from time to ftime, for witherd crops must be considered as the
proposed works will indemmfy Government against all such loss. 83 the

This 18 an 1mportant pownt, and will 1nfluence the revenue not a hittle

from the extract from the Colleetop's

* No 1008, dated 28th May 1869 letter ® embodied in paragraph 104 ors

! this report N of

The quotation referred to shows that 21 per cent of the revenue on the
cultivated was lost last season, and that the probable loss 1n the current year fa.rea
the same cause, will be 10} per cent. ) rom

113. From the above details, and the information deduced from the revenye

accounts of the three previous years, R 11,540 may be faurly assumed as the a
Government will save annually on the item under review. mount

114. The probable net profit will, therefore, be 2,60,277 4 11,540 — 30,077

Rs. 2,41,740, which sum represents a return of 6 36 per cent on the contemplateq
expenditure

? Judg]no

NELLORE, . (Signed) R SMITH,.
80¢h October 1869 Ezecutive Engineer on Special duty

APPENDIX «

As the cost and efficiency of the head works and main feeder will materia]]
affect the success of the undertaking, I would draw particular attention to thy
annexed statement showing the different arrangements that might be adopted ang
the probable sum required to carry out euch plan‘—

, Cost of construct- — e .
Plan / g head works " Remarks, -
! and main feeder

——
R8

With nver wall and chaonel pitched throughout as estimyted for 10,165,600 Recomamended for adoption
m detail { this sum Rs 60,600 shonlq bo
) added, being quota of eoet, of

With nver wall snd channel pitched for the first half mile only tramway auvd rolhing stock

8,94,5618

ith & weir, the crest being 9 feet above the deep beq of the 12,68 981 Do 4

nver, and the channel pitched throughout ’ o
‘With a sumilar weir to the above, and the channel not pitched 11,23 692
‘With a weir, the crest being 6 feet above the deep bed of the 13'65'929 Do

Pennair, and the channel pitched throughout 100, do
"With a like weur to the latter, and the channel not pltche({ 12,03.782

} )

1

) .

-
e

P & BecstedlefEdimates TS

vwvvvwvw""“"

¢ JoLY 1870
e Attasane e 11 and a channel
~rnnn T rv wall and a chan
N i1l be observed 18 with thflﬁzifilg );,lan, as the head of
The cheapest des gD 1tt“ this, I constdery 20 ob]lic o vantage conld not be
requinng no revetment ; 0t 31der’ably after ench ftres ;nto ¢ a8 the_soul would not
tho channel would 81 UP €9y oG body o WELG gepth of 9 fect.
mk(‘(ll1 th hlfh ﬁz(l);l:ltt; than that due to thefe.tlm ¢ e e north(;n;l dlelittabof l:h?
stand a higher ¥ tension 0 banking of the le ank o
the exte he emba 8
9. In the estimate for re

ocam to within six
River embankment.

ths Tiver frome %ﬁiﬁldered Jnihan o
les of th has been yncluded; although 1t
miles of the eca n
and indispensable WOT o floods 8re rare 18 thT l;ir;veut their 1nundating and 1njuling

¥ o WA

B

e

2
-

i curred, we are
air, but baving oc '

1t 18 frue e\'tll;em o, and endeavour tr Pibat of 1852 would, I am convinced,
bound to expect them 887 774 fregh siml a arded against.
public and private PrOPLTltlY 5, and shoulid be ghe Les by evaporation was to Te
be attended with disastro o the repoit pow I take this opportunity of stating
3. As I omitted t0 not16® mptt’ 1t wall be more than compensated for
’ a

il d to discharge during
e ﬂtlOn.f at thg%?i%zglgsgitmed 1n the reservous
by the \nereased volume 0 w off by

floods, and by the quan®! 108
before’ the cuylvtxvatmg seuson bes

4. As the quantity ©
Water allo® ed per acre

. f rice cultivatiol to
bring an 8cre o defimtely settled
ceSS'lry 0 not been ennl y y
faster 20057 ghrunty, 35 100 oube yord, which
1150 days I{) tlrl:il;glur:‘:r;sland u‘nde)xr-
o1 ol devoted to DTl 214 make the project
13 at the rate of “Isswe the h, 1t 18 neeadless t0 add, wou
roved to be exce ! 1

wet cultivation—2 m 48 be taken g
more reirunerative tha htd te 0 epnuir |PeCH ertod, 10 caloulating the avaul-
¢ sl ts
5. Ilad the averad the wors

bhut 1t would be attended
oy roﬁtable , .
to 1868 nclusive, snstead : wolld appea’ fa: ‘7}?101; kplt advisable or prudent to ris 1
able water, the “ndermkmat whieh I do no Llculatmg the discharges of the channels,

by an amount of uncer‘ al J
6 The apnexed Yorm

- wr Chan
culverts, and eypho® For Cht

— 03)
_ 0% 084 (r}
B ey (ST L

8
{ —hy log
V= (‘, 3 byPp

In the above form;ﬂ lzpan velooity 1 fect }

t.
duus 1 foe
nIs For Culverts and Syp 1

during the years from 1561

els.

ber 80<"“’"

ctical Formula.
hds
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In ths equahOﬂMge 1n cubio foet PO

The annexed Pr®

T mln te:

feet
k= Tlead 10
L= I'engﬂtle; ofe;:ll’e in. wnehes- | rth work, and pitching

d the mas \nry ca

1 te X n T {tom and
L bera i the gtone 0 p1tchmg the bo

] 1 l o { h b

lone 1ts berm The
Amway rmmmg a 4
g To facilitate an \eml be carrlfetzhgylalﬁyﬁ Rgservmr will also be transported
sides of the mant 1¢° revetment © ar
for the where necossd y | ht from Sangam, as it
matenal reqmred e - «]l be broug r =
10 a similar mannen a ubble for these works ‘:1;1"9 will cost but Little, particularly
9 The bulk of the r Jow figure, and the cATHES, ' waogons coming from that

-

t a0 le for loade )
can be quarried hef i}fe country 18 gayourable 7
as the mclination @ / 5
quarter.
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nt showing the extenlt\ oil’llmntdlﬂ;{at can be cglhvn‘bed by the Chanuel from Sap \ : 3 )
ellore taluk, Liusly 1278 (186+) gam, : No. 1818 I, 2314 Jory 1870. 69 2
b M’ JUSNUUIPUBUSIIV
Fxtent of and that ¢4 E 25% Extent - .
= = under nv.
be cultnated by the | ro osed N £ |channel and tanks 1 | R * Statement showing the extent of Land that can be cultivated by the Cha ungum, .
_ chand 2 Pt the line of the cJocted , Nellore taluk, Fusly 1278 (1~68)-—cont
< = 5 preposed chaunel oke .
g ¢ |%e= Al es . ]
g E . L 2% - s —_— , i 28% Extent . I niver
< 2 4 3 El%e @ R ; Foxtent of land that oan be = 5,8 channel and tanks 1n | Rejected ¢
Names of villages = .3 g z9n ; : = 8 5% : = 3 caltivated by the proposed * :::E 2 the line of the ta.Jnkg‘ Y 4
s | FF_2 = 5 3 5o~ 2 o3 i chann B e proposed channel v
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£ |£27°E| I3 25 13222 ¢ | KE% |3 < Names of villages % |:2%y| = wf |E250) 2 . ¢
53¢ 8255 2 <2 g=158 2 £E=T 2la ¢ ) 2 b B F g 2 - §3 2ol g Ey
2 z F B < 5= A 588 [3]3 ’, 55 gE2| 4 £8 | 2S5 E C :
-t Ed t a3
RIS ‘ ; Se CR-EA = 3 BEeoR A g2 >
! Pad matipalom 3,137 7 ' = N S o 53 2 23 K e Y fo?‘
.o . y .o 3 - — . = =3 g - ° ® -
2 Liddijuran 1,439 ]’13,3 ,7,;‘: 2'12?4 675 614 R ( }{ E 3 E%g £ @ 3 8 g 555 ] 2ta ,§ < o
> Vengareddipalem 1045 108 181 213 68 A T 28 |EF.5( 2 S8 |gdss 2 EEPRERE: '
4 Daviuru . 4,201 4291 1 1,749 039 211 ° ! ‘S A L 2 = B e & ﬁ = - R é é °* 1=z | :
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