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TRRIGATION IN SOUTHERN INDIA

CHABTER I

DELTA OF THE CAUVERY.

Being Nevibus 1o comph,tc my~knowledge of the systems
of irrigation throughotit British India, by a personal

“‘examination of those great wirks already constructed, or

n process of conatruutxon, in the Presidency of M adias,
9311(?11(: and ab once redeived the permission of the

‘Honor able the Court of Directors to accomplishthis
‘ object on my retwrn from furlough. Efféctive measures .

were at the same time taken by the Honorable Court
o secure the assistance of the local Government—an -
'1.s.~istmlcb, 1 may take the liberty of adding, which Was
suhwquently granted in. the most comprchenane and
agreeable manner; “all public records, in the form of
mporis, plans, ‘or other glocuments. illustrative of the
works, being placed unreservedly at my command, and
the yarious” Officers who had been concerned in the

“projection or construction’ of the works givipg me the
~ full benefit of their personal expgrinnee and knowledge.

Landing ‘at Madras on the’ lst January, 1853, 1.

'dcvoted about a week to the preparatory arre angements



2 T ARRIVAL AT MADRAS.
: 3

for my journey to the works on the river Cauvery, the
earlicst in date, and the most complete ip results ¢¢ the

series requiring my attention. Quitting the Presidency

on the 10th, I reached Trichinoply on the 1uth, and
from this, as a central point, I visited the various. wmjf{s
on which the irrigation of the Delta dependd, under the
pleasant and intelligent guidance of Mr. John,Bird, the
- Collector and Magistrate of the district, to whose cordial
co-aperation I was indebted for most of the pleasure and
profit resulting from my wsxt, all strictly professional
aid being unfortunately dcmemmc by the absence of the
Civil Engmeer of the division on duty_clsewhere.

- The gradual development of the system of irrigatuia”
. in the Dclm of the Caugery is so full of i it tey"&”ﬁ'anf

instruction, that I must attempt to exhibit its growth as
' clearly as the materials before me will permit. The-
great field wherein this progres:, is to be traced is the
province: of Tanjore—a province specially blessed by
nature only in ‘one main respect, and that is in being

*traversed throughout its cntire breadth from west to

east by the Cauvery. In other important respects it is

~ inferior to many of its allied districts: its soil is not -

- natuwrally good; it is described ‘as consisting of a sandf
: “ ; aﬁnyi;;m: generally, and in many localities the propo¥tion
* of sand greatly predominates over the clay. The country
has lad more than the avera;re- share: of internal mis-
© gevernment, and . thruunrh wng periods it felt the full
: 'wwmghf, of deva: siating wars 3 yet its one great’ gift having
~ been - alwa 8 apprecmte 1, and never long newlccted
‘ even’ prxier all distprhivg mﬁur*nccs, it has been made
_ what it now is, htt,ml]v the «Lombaxdy of* Southern India.
' Fxom the nature of ‘the - case it .is probable - that

o

PROVIKCE - OF "TANJORE-—ANCIENT . NATIVE SYSTEM. 3

m‘tiﬁcz.nl 111'1;;{1(:1011 must havo been: contemporary with
ag‘m!vlturb frself in’ the Delta Tands of Tanjore. But
the Lest mark t}l dewe?opmum, of that native system, on
iive have - engrafted modern - improvements, is
- sable, T am told, toa pm‘xod r*orreapamhng with the
fise of tige second century of our own era, and to the
roign Of a certain Rajah Veeranum, who, judging from
the numBer and extent of the works attributed to him,
muﬁt have been a man of rars energy and enlightenment.
Possibly he may get more thau his fair share of eredit ;

- when ‘s Sovereign m?nm a favorite of tradition,

and the Stream: of history is mot sufficiently clear to
mdm;t of the detectiogy of sich errors,: all works of
dcmbtiul oyigin are generally atiributed to him, and so
his fame is s,wuﬁcn by, the waifs and strays of. the times
that followed him. Be_this as it mmy, there ‘can be no-
queqtmn that the p@md of Weeranum was distinguished
by great progress both i givil and religious works; for
many of the giganiic pagodas, as well as ‘the great
irrigation channels in Tanjore, are supposed to date
from his reign. -~ And my attention has been dravm to
the curious fack, in tef’erence to these works, that they
were all executed under on intrusiver and. foreign
monarch, whe, leading an army from the comparatively
desolate tracts in the northern portion. of the peninsula,

“established himself in"rthe fertile southern regions. . In

the Tlghm:m country, fm;'u"{b\uhmh the invader r?ame,
there is not a trece of any EUCLELIG rancous works
as are found in Ta,mm'o and 1\ gives. a.‘.m;\;ﬂw idea of

d.Jah Veeranun's clearncss of "i){)lff’()[) tion ana “pergy of
character that hg should at erew “havd approcmiu hl'e“’-'

system of 1rngatmu pursued b" the ‘mb']vvt; race,’ ay_zd =




--‘1.- DETAILS OF TIII‘ NATIVD MLTHOI) OF. IRRIGATICH.

Qhuul(’t hme ‘given to it ’dmt vast and r 1pul dev clnpmem.
which, making all aﬂn&nnccs for exaggeration, isjstill
" distinetly tre aceable to his’ re»rm, . In the [eligious works
of the period, several of which I had the pleasure of
seeing, there are evidences of great construetive skilp
immense. Lxher, and, in some respects, marfed 'u*ch1~
tectuml taste ;. while it the - works of wrigation’ there is
glmt boldness  of dcsmn, wnudm‘;}.hlu knovledge of
" hydraulic, pmmnplﬂ. miwd hr»wewr, OPL“iSIOHdL'\' with
curions indications ‘of ignorance, a massiveriess of con-
struction. so dxsproportmnml\o -the necessities of the
case as to indicate a very exaggerated idea of the forces
‘dealt with, and, occasionally, & 11{ atness of finish which
it was pleasant to see. ' Y E
A general outline of the ntxmb sy stcm may be given
a few words. Channeh of <;upph, propertidaed in
rdlmcnamm to.the area of the tract dcp{*ndem upon
them for 1rmﬂa.mon, were cut: fmm the river hank and
supplied sometimes with hmd» sluices of mosonry, but

very often wanting in theso necessary works, The

levels of the hcads were so arranged as to command
o full supp?:) in moderate floods, and ths water was
led to the'fields by infinite numbers of smaller channelg
of distribution. thn the level of the river surface was
~too.Jow for the .':upply of the. channes, the construction
of a permanent masonry, or a téinporary earthen dam,
was had .recourse to, and t}:ﬁf water was thus ruéed;vto
the requis 1te hrw LTNCTiNe m masonry dams, several still
remain ; '1(; nnc, bear g the name of the # Grrand
Annicut” fhe latter bn ng the local term for this class
of Works), continues™ 17 this day to play an unportant
sart in the irrigation;of. t’fm Delta. Not ‘only was the

we huve Dbuile -thal more per:

it wdSULTS OF THE NATIVE SYSTEM. i

main yiream thus laid wader contributidn, but those

- minor chanmels ;hv-rwmw from it as it approached the

sea were also fiken possession of, and hand-in-hand,
50 to speak, with this process of ufilising the waters
in ‘e sderate floods, there advanced a system of embank-"
ment wherehy t‘le waters in extreme floods were held
under gengral control. " Thus, in progress of time, there
grew- up over the whole surface of the Delta an
extremely artificial condition of things, the cardinal
points of which were, 1st, éh? supplying of agriculture
with its first necessity, dbumhru:t, of water; and, 2ndly,
_the protection of the pr-oerLv thus created on the soil
from the destruciive effbcts of an excess of water. I
need scarce®y add, that though the objects to be effected
were digeerned de‘uh enough, thc means employed
were very far from bemor 'pnrim, - There was one
great object, indéed, not fess essentlal to a complete
plan of internal improveeent, in such a distriet as
Tanjore, than channels and embankments, which was
wholly lost sight of. This wuas the means of inter-
cmumumr:a‘qnu, for while the soil was ferilized and
prore( ted, its produell found its way into commerce
x.hruug.a all sorts of difficulties, from the entire absence
1 other elements of frec movement.

Limperfections, the native adminis-
f:fshi She Delta i3 worthy of -high
the_foundation on which
veteid) the -results
onc o N\ho most

Vat, st.;'i‘t".'“' S
tration O ;
praise, ’?]d is, ln point of i.i.‘

-~

of swhich may be. pointad too o
meraorable and ﬂmmmgr pi‘f‘-ﬁiw' that here - at least
we have &tampc‘d our mark- i godd, deep on the
face of the land and the undm(m of the people.
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As »}1b<=1c1 ary to the ffennml plan ﬁf ‘river rriration,
Tanks were largely emplo*ycu, %ind werg formed on such
a seale as fairly to be denomnmecé gigantic. The
embankment of the Poonary 'ImL in the lm'hmopoh
" district, fex‘4..mm71e wag 30 miles in’ le‘ugih s that of
the Veeranum Tauk about 103 and numdrons others,
of scarcely inforior dimensions, ave scattercgl over the
face of the country.  These great reservoirs wors
variously supplied: some by chapnels cut direct from
the Cauvery, or ite main branch the Coleroon, so
adjusted in lovel as to -take ud antage of the waters
in moderate or i h freshes, as _tui-fht be most gon-
sepiont ; others were dependfiut upon minor stre ams
“across whose Td}iE’}J the embankments w8re thrown ;
while others, again, were filled” by ﬂw eseapg waters
of Tanks on ligher ground. All were provided with
sluices for distributing. the water to the fields, with

- escapoe weirs for regulating tlm surface k‘vr*l of the water,
and with uch other works of detail as wers fecess
~The works: required under the systera I have rhus

E’v‘

".'i.. .

briefly deseribed, were cunstrumul and maintained hy-

the Government; the necessary funds for the formation
of the works being supplied from the Treasury, whils a
special tax on frrigated land provided a constant annual
income for the cost of repairs and establishment.

The hopeless state  of pnfusion into which. the
Tanjore G overmment *mdf' fallen “havi ing led to “the

eIy
“cession of e countrv to the Erfglisk in 1801, the
~naintenaffa of the works cof Cirrigation of course

devolved upon them from that ‘time forward; and it
was not long before cert‘n defects, inherent to the
s "itcm, betfan to exhlbxt thbmbdves in a \ery cleur

Couy ery

e

THE RIVER CAUVERY. 7
a

and wypleasant mianner. That the causes of they( an
the means adopted for their removal, mg}}'v’ef\ STy
understood, I fjiudt now describe in greatef detail
the topographical features of the district. Among
these, as Iy have already had occasion to men~mn,

the hls‘c aisiNby far the most mlyortant, is the river
\

pxx

This n','?:r rising amonif the Western Ghauts, drains
a basin which is estimated to cont'ml (i xcludmg the
Delte) between 31,000 and 32, OOG square miles. Its
supplying streams are fod %oy the rains of both Mon-
soons, 80 that from the begitming of Junc to the end of

December its volume ig abundant., From a measure.-

ment executpd by Colonel Cotton, on the 4th Llecemﬁg
1833 (the only actust=veasurement I have been able to

find on 1ewrd), I leam that the dl&,churfre, of the -river

at the head of the ,De!.m was then 16,875 cubic feet per

-second, and, as the ratio of the river in high flood to its

ordinary condition at this time of the year would appear

~t0 be nedrly as 19 to 1, the volume, under the former

eir {,umstancos, rises to the vast amount of 320,625 cubic
feet per second. -Between the two quantities thus stated
the river varies during that portion of the year when its

waters are essential to agriculture. Trom Junuary to

May its average volume gy be regarded as considerably
under the Jower of tn\iwo estimates above | given,
though moderate freshes, fio effcnta of Jocal r%torms,
do repeatedly cccur dummv even monthg?, arid
more especially during March and ."k}ﬂ it

Although a- small portion  of the volum(‘ of the
Cauvery is made available for irrigation before the
stream, enters the Delta Proper the quamlty 15, rela-
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8 SUBDIVISION OF THE CAUVERY.
A
. tively 50 mnall that T need not refer in dvta]} to it
“Cer w1 e rlly important channels are sunphed in the
Salem tnd Cmmoa ore districts, but 1{ is not until we
reach the western part of the Trichinopoly distr l(,t
that the capabilities of the river ‘becoms . fxﬂly dedve-
g
Ioped Here, at the head of what is teriied the Istand

of be-mngham,"“ the main river becormt-;. subdivided ‘into
e .

¥ The term Island g 'Lpphcd to the tract of land called Beringham, °

' has now become a misnon: ery 44 it has ceased to be insular vmu, the
establishment of the Grand Annic Aty by which the junction of the Cauvery
and - Colereon tranches, at ity lm'.)m Ln.tl'tmlt}’, i prevented. © The
- locality is famous as containing ona of the vastest and wealthiest of the
great Hindoo Pagodas, of which this paxt of Southern Indis is full, A8

wZziod this tewple In company with Br, Bixd, the colleetor and magis-
_trate o7 the district, T saw it in its gala sud
1y whole aspect of the place belngiilihy;

g, %nd U

irs, . The great hall,
tho reof' of ¥ Lxr-n is sunI)DItFu. 0 Sa} the legend of the place, by a
.mw:l_v dismal and dirty,” The fine
old columns, .10st of them mcu.\,ut ie, and a , whotever their real
number may L e
_original s‘.mrpw*s of onil

theusand 1.1., rs of atone, was'p

" coatings of oil-stained -wiutuwm L= B lindoo
churchwardens have fully s perverse o taste as hs,' Lmt""u}ruriigﬁ in
more enbghtened lands,  Holy Bulls and Cows wandered at will in the
forest of pillers; and as the former are not remarkable for amiability .of
temper, it was searcely pleasant o !u!/',: them.  Within the enelosure

walls of the Pagodas, & large towngéonsely populatedsand jgreatly in
~peed of sanitary reformy, has sprung up; it bears d charactér  for
fnporality which rivalg that of shoeodicus of Westminster, its: chief
Jiuhabitangs being Brahmins, Imr so widows and dancing girks on the
perﬁonul estahliﬂhment of the i The lust mentioned ia, of course,

the central figure of the yilace, f’ wuss-h too hm} for wnsinctified eyes.

like ours to be allowed to }mk uporr,  We worg permitted, however, to
sec'and handle at Wl“ thé clothes, _‘“Wf’k and culinary ut«nﬂl‘! of the

’
1

and o ‘ﬂi-ry dirty suit it

eries of seruetures,

On comtrasting the physical

$ DEFICIENCY OF zm’ommnow. -f ¢

two chainels, the s m.them of ‘which rexams
of the pareut stream, *vhxl* fhe *mrfhe g
Colercon. i ‘ ‘ o
Strangely enou'.rr‘u, I have not been able to find 0?1
reedrd a c;;n;_:.\‘ longitudinal seetion of the beds either o
the main_stréu, or of the branches. The «:in%tr.:mtmn
of slope is, vhereu-“ni&.t 57 precicely known as it ought
to be;s bx.u...t learn that the full of the bed of the nain
stream, ahove the point cof separation, is 3% feet pei‘
mile; that this. slope is continued for o considerable
distance down the Coleroon ’i}raz}{:‘ﬂ, gradually Tessening,

however, so that ; x} ioiles he?n.v the Tead of Heringham
ot m“wm :

it Ims fal

is about »l r 5 inches less per mi
TOOI. In additio® to s more
L.h, the \_,‘nls‘.‘ '

much more _direct couw

volume of Py
speaking, by e drain upon it £ ;uf .m“'- ocion.
i3 &1 ;

invisihle fmage. The Lﬂ ter wera all of pure gmd, Lt in ﬂ:,rw\c of

emed ngiiness and coarey;

d “:AC. .
beantiful samples:
was gileneed
rk

The

with sculp-

ABRUTANC
whole of the exteriors ci LLt, di

entermined .'wt h obsce 23 w0 fould

i»b““‘ 1% lﬂ Cpver enered Mo LHQ

ture, occasion 3 y oud, but Ia

and dcg‘z'ading, that dne wondst:

irraginaticn qf., mig to culles o, or b i wonceived, to cxlibit

o




10 : CONTRASTED PHYSICAL

X br:mch es, we find, sccordingly, on the one dand, a
Tarsr volume, a more rapid slope, and a more direct
'ch'mm than on the other. The natyral result of s such
a combination is the progressive deterioration of that
brancle which is least” favorably circumegnced, by® tho
formation of deposits at its head, am’/ﬂm consequent
diversion of the great body £, the w &trmm into the
superior éhzmuel. This téndene , in thu case of the
Cauvery, was rec;oomwd very soon. after the province of
Tanjore came into our po‘«bt‘&mn ; and I find it noted in
the records that) in 1804 Captain Caldwell, of Lhe
Engineers, had arrived at the conclusion that if effective
~measures were not adopted to-€eetify, by artificial means,
the
m(,vn
as an )

.ble Jissue must be the annihilation of; ﬁ*é Canvery
.rlrmtmg stream, and, 23-a consegiience thereof,

the totahyuin‘of Tanjore. In view ¢f « possibility such

as thl&:, refnedial measures were .,:mf'horietl at that 1ime.
These, h&'sgver, were appqrontly «af a limited and bv 10
medns a rad&a;ﬂl neder..'The old naliveriotk called tho

AR
~Grand Annicut, at-the lower extremity of Beringham,

~ was raised considerably, so as to retain a larger quantity
of watcr in the Cauvery below: it, and the cffect of This
“step was beneficial, thougch necessarily terporary, as the
~ root of the cvil, at the s mﬂpffﬂt)n of the two branches,
- was, of- course, untouched W it. For nearly 25 years,
" from' the time at which Captain Caldwell's works were
complcted an incessant strucfzig®ras maintained against

the increasing tcndmcy 0{:’5}1@ rw@»bpd to silt up—»the{
ke channel were permchcally»
cleared of deposits by man ml labor<-long and expen- |

head and many parts of 1

su'c cmh:mkmunts were ('am ed across the bed of the
mam strcam, 50 a8 to force a X‘"ﬂ'gr*r supply.of water into

qatural differences between the ' twe qwanches., the

GONDITIONS OF THE TWO. STREAMS.- A1

the ()'mvu'}, branch. Al these CffOl‘Lo, however, wers
chﬁ'u::xlfum-thc, bed comtinued to - rise, the s ‘
diminish,: the L},.Lem; of land undw' n‘rmut« g5
, decreased, the ; !xwmuv was fulling off, and the condition
-D; the peane was vieibly becoming worse and worse
. About lfi.;“ﬁ,.um the erigis had been reached, and at
that time thei I ;a'vt'he ,mér;-
the final igsue Bis boda the suceessful removal of all the
evils comomim‘d if, and the establishment of the relative
;,un(h{.mm, of the Cauvery and Coleroon on an entively
‘eatisfactory basis, ) ”
. The works exccuted Jc*m‘eu 1830 and 1836 p*rtuam
50 far of the character of dw measures previously y M.apté d

32
of ¢

operations of which

as to be directsid against the symplon
rather thef sgainst tho' ange of ﬂw ‘
ri\'e‘r'~be 4 Lhey wers hm}ted 10 LH- Cun -37’*1{-:&.5':311 of

in the

s ih s sand

leit bank of the Cauvery bl“a).,-lf;'h',’
was ‘(‘0 tie s “.’“'«apt during

L 1, the hed.

iy below .

: ;:;s;,‘e(/te\}, ¥
th.{‘tt of thc {Jau ‘-'9135'.“‘,‘1‘3.?'2‘53’:-5@ A,
purpose as the under-sloices, were, also established, and
fn:z combined: oﬁ"u,t m khm,b various works was to clear
the hvl of deposits to a certain extent, though leaving it
still in a condition far fgom ~*fxt1utacmn.

While these works weup in progress, admirable oppor-
tunities were afforded for studying the conditions of the
rivers ; and from the ?;"}vmnff of the under-sluices in the

~body of th‘(,vk.xrtmdr Aanicut, one eminently satisfactory
result was obtained. . "Llis work, before it was repaired
by Captain Caldimﬂ, in 1804, consisted of a solid mass
of rangh stones, sof mederate size, 1,080 fect in length,
fmm 4{) to GO’ fmt. in *nr ~adth, .md from 15 to 18 fect

saswer the same



12 NATIVE NOT[()NS OF HYDRAULIC EL'QGII\'EF;'RIZ\'G.

4
in depth, stretching across the bed of the Ceuy ery, i a
“serpenting form, a favorite mode of ¢ons mutmz in
native hydraulic works, and adopted under the impression

that, as all matwral water-channels afe tortuous, all

artificial works in water™ ought to be the gime. The
upper surface of the.work was traversed by rough.
channels a little lower than tlle general levels, which
were not improbably intended to act as rde substi-
tutes for under-sluices in perwitting the escape of sand
over the Dam. Captein Caldwell’'s repairs  consisted in
raising the body of the Dufiy levelling the | :ﬂn‘.acv, sup-
‘plying uprights of cut stong to facilitate the formafmn
“of a temperary earthen bank t: 2 n*tgnn mord water w hm
qmred and L’}'yll‘l’ the stones of the upper pertion in
mortar. I'may add, to complate ‘this (Ytbmﬁ\tnm, that
- some years ago a Bridge was carried across W “Dam,
which is, fre,map_s};ﬂw most singular work of “he kind
coustructed in the ninetcenth century ; §inee, 1o secire-
foundations, it was mecessary.to place the piers of the
arches on the Dam, and henee to follow all its sinuosities,
so-that the hridge has-u most ecgentric appearance,
“: When the undor-sluices were to be c«‘ms’r" (,e!, in
~1830, it beeame nccessary to cut through the body. oof
the Dam to u depth of 12 foet, and it was then (wwn
"mincd,-fégr the first time, thaty the stones of which it
was Compfizﬁed‘ were laid, not iy hydraulic coment of any
kind, bat m v in clay.  The new upper poriion, the
~ T : et * ~
- ® Colancl Cotton t—siih e that hethas had his arguments, in faver of
stx"ufr‘t lines - for such works as the Aumﬂut. demedished thus, by

mtvlhg,u} navvu: “0 foolish m,,n! I)e ynu considet; wurse] wiser

than God ? ‘Lr“ zot all rivers fulJ v ovided by with
crdoked chano Y7 and Have you the ] presurnption! to think straight ones

bttm'? You eam never pt ‘osper in rour folly 19
i -
g Y

»

%nm. KINDERSLEY AND COLONEL COTTON. 13

work of Captain Caldwell, was. the only part mher il
mortar had been employed, and it was, ﬂccorchnal clear
that the old dam had, effectually withstood the ﬁonﬂ.a of
1,600 years by the mero inertia of its materials., This
prbved 2 most encouraging discovery, for it was legiti-
ate‘lv' rrrw*d that if a work of such dimensions,
coumog;,i mﬂv of rou.gh‘ stone and clay, could control
"l river Xt all periods, 1t was clearly paséible to con-
struct another in which the resources of European skill
could be emploved to rc}m the dimensions by the use
> of superior materials, and. “hms to bring the cost within
such limits as- smull fully justify the ‘(mvarvammﬁ i
undertaking . It wag, further fortunate that at thi
period the officers in chief charge both of the revenus
and Sgrightion departments in Tanjore were peculiarly
quiAted for” their respective - duties.  The 1)1'3%115&1
Collert§, Mr. J. M. Kindersley, was a man of clear and
\)mprehenalvu views, of grea'r energy and character, fmd
unwearied zeal, who thoroughly understood the neces-
sities of his district, ‘and was prepared to give his cordial
support to such a project as promised to supply them
adequately. The Civil Engineer, Colonel . Arthur Cotton,
ws, unquestionably, the first authority on all points
connected -with Irrigation in the corps of Engincers, and
he had had excellent obportunities of becoming familiar
with the Tanjore rivers. A natural genius for Civil
'Engmeermb large acquired kno*vledg,, singular pro-
fessional daring, 2 strong will, and a perseverance that
no obstacles could withstand, were combined in Colonel
Cotton’s character, and marked him out Among his
associates as the man best qualified for car rrying into
effect the novel plans that were now being entertained.
"It was in the course- ot -the vear- 1834 that these plans




T -qu;mm;; COTTON'S PLANS,

- were hm submitted in . de iuﬂ for- the ié‘ﬂei{)’inmﬁdﬂ and
decision. ‘of . the Gov ernment. L/ulonei Clotton's: first
g_j eneral report bears date the ‘”)&h .,amé Yy, the mwm!, -

~the 7th July, and the thizd, the 15th July, 1834 0 Mr, o
Kmdewk; expresses his entive approval of ﬂw projedt,

which had heen matured i in constant commaication with

himself, in a letter ‘daded the “(‘yth Avgusd 11«.«1

might have - been mmmpxmd mueh - prelinfinary: dw»” .
cussion was held: on the plans, hm to this I need not

advert: ‘here, as its intorest hﬂb zmw pasaf,d away. The

LAY Ad

final. ,ssmntwn of the: Gm c’:‘"*lmcnt was g m\d NG If‘%u\ and
bem 0N .{‘sbrmry &Mnl Aprrl a’"ﬂfﬂm}: - yoax, i}‘m Wiy *E«,s WOre:

now pr* sceed ta du&c,rlbe, i «mn
» rz,sult:s‘a the: 511:5:1@ referred to. s
de etails, T vefor to the various dr;*’a‘mgﬂ of the s
parts of the works by which ,t,lm mport wm*m; _’
Pr‘*m' to tho mnsfruc mn of 4

1 0n frms,qlxgvxm'ﬂ B

' S Acrezz e H‘;crr;-s, ‘
In the T nchmumo}y hIn Tmchn‘opo!y\ S 58,800
Districts - ‘ 16,500 InEpajore w,ﬂuo

z fiﬁﬁ iOO Tn Soug ’1 AJ*CA
3,}4 f;cm

In the Tury‘rt, ditte

I‘rom ﬂw combmeé

e*s'perlence,?
veniance sake. I may ’wrm 1’r) tor :
Preswemy, jgr m'v nmrlv 3 mxme

.n'd oi 'w& @

l‘ pw

~ hour for exci

~feet per sec

’ “‘h‘ewnb- ﬂ'if‘l‘é‘!u%'ﬂ;,‘ a fmpph of -
water. suff_ m(,nt fov ﬁm complvm 1rnfmtum of 660,990. .

b
(i

- VOLUME - OF WATER REQUIRED.

dacre during the period of the crop. . This
reduced. to measures, which we empwv in ﬂu MNorth-
v nearly 0°025 cubie

West Provinees, gmounts to ve
oned ';'* acre.  On this standard, the total
volilme ,"equmd for the irrigation of 669,900 acres
woudd he 1(141470 cubic fect per second. I hwve

]'m‘év, nd oceasion r.o\;»ncmlon. m a fm mer ?;m,

.

ot thiz nay
Canvery, prior to the

s..un.s 2L

S ;vhfprn was

fotnd 1o be, at a time when - zhfe river was upafected

E‘u;: fioed . water, 16,875 “ubie f feet per second.  There
', limhu; an  abundand b.zppl for the-area of
irrigation d{*pﬁ”)dent upog the main stream. It is on
dnu]v«»mo the distribution of fhf‘ total velume of the
/ 1 the two by :m('he* that the ‘Laturv ank
‘Hn mﬂ from which the province of };aﬂ;om
v been suffering, becomes clearly spparen

*.

IO was ascertmnedu in December, 1333, to

Fa

. 7500 c.abm L\ct per second,
-:‘; :

124 - no
Lo . a . -
LA Tot:d cooo. . 18876 " ”

"\mv the qu‘mntlca requst'ed iur tne arc.m of nrw'xuon
of a,‘wu hmﬂch were. as fDITows, —

f:umc ﬁ - et s IR

. PE}":«

100

Cauy er} el

‘;-4‘1"0231 PSR 1 5 £ A
Y o : i

By comparing these two calealations, it becomes eleay
that the volume, of the Coleroon was just so nimch



oo greal Lor ifs Grea of irrigativy

‘n
A
Joafiateof  the

6 © o IMPERFECT DISTRIBUTION,

Cauvery was . hn smoall ;o and that, to adjust matters, .
“the excess. in “one branch must be llrown into the

bed of the other. o effect this, was the (rreat object
of Colonel utmn g+plans; and the mc‘thod proposad
was to fhrow 2 D (or Anmnut} of asonry across
the bed of Lsz Colerosn, £5¢ crown of mlwh should:
be hwd ’JI such u heipht as would spsur§. .about half
che | wpph of that arcitin the’ mcr \egiate of the
rivery dwring December -agd J‘mua Ty pff i into the
;wm- of suech ahmd«nd
it twas e;uncuwd a_fair dis tri-

vbmum of the entire mlmue ofwhe main ﬁxtream bebwecn

: '\.’ne two br tmLhL» &m'mw the urmatmg seaspn .,
~In fixing"the hmg*ht to be given to the CoRyoon, Tam °
above ‘the. hmi ‘of the river, it seems to have”been

mmp?y the method * of  trial,_
;.;appm*mmtelv in the ,('st

determined  {o @mgﬂu
“.ummrr th‘

‘ : A
lnstance, nm bemﬂ 1\16\\)&1'%1 1o mcrca@mor «rh}z:ﬁmah 1t

Vth{' mm:mv uj" "ﬂﬁ{r*}“ r
- (’!‘uW?’i uf ihn Gr mri Anm

"\:‘;3_\')!"(')' ";‘E'Yl‘(:;"':';'t A
) myemcd l),

e SNy

,fmr b 1'&'.111525‘311@11!
e I hav* ‘ nwn,

..vllb""x{"flllf‘llth’, ag mpa,me,t' e of its mfiunmf? uufrht show
to the nee@%a:y The gavge employer. m-f?zsmmnmw
dunrpd for T mm’o' wag the
cut; and it hud been iomm h;y
“water in the :auvury stood
e Tmaximum «upplv for the

'rw i Tf vwﬂordmr*h

m/z:,p eri w,.m i

'wé t, ; whul :

& i’ﬁi?z

ham Wm*h ) P
o )('0 mih w~uld be nhmmod

)

comnoow m‘m. i7

3¢ will *ho W au the hther '~ This height, in the

1 o t Yo ) o (f
original project; was fixed at 4% f- @0 the bed o
but was subsequently modified in actual

tha gtrewm,
wtipiruetion,gas will be: noted im smediately
or wwmﬂ form, the Coleroon Dm eonsisted of a

m its
simple bay of fasonry 750 yardsin 101trr1h3 divided into

araall Sxlonds
vivee parts by the UXU’Y‘pOu"}(Hl of two small islunds

for mml m the bell of the cuaz&f’t“u» :

- 0 : o -
s Sy o A, e e -~
o~ e W gt ot "

1

e

COLEROON RIVER.




15 nnecmy'nv‘a nv‘mrw.-

The northern pm' jon was '&ﬁ‘}ﬁﬁ 7 e ~m.., *and "the
remainder & 7%y ﬁn\»}mrb. The }mdy aof Lhe dam wis

" brick masom'j,; capped with cnt jitone, thers. bein;
1 foot in height of the latter materisl, cLIld 64 inlor

4 ft, 4 in. of the former, according 4o pnmfm..n

x;‘“ ;

thickness throughout was 6:fueet,  ‘This B, for ming the.
psted o o fouue}ahmz m‘

obstructive portion of the flam, ¥ _
“masonry 3 feet deep, bl§ (/ *hw@ lines of welks 6 foct
in exterior diameter, ax A sunk to o dbpﬁ* of 6-feet in tite:
sandy bed of the riww’ Ty rear of the bar, there TAHAT,
apron of masonry 21 feet bmad, and ‘covered with cut
stone 1 foot in thickness; !miuhst fhud in_h yfh"vulic
- cement. Belaw the apmn, a.uma' i munh qmueu, riges

the junction of he Apron and ¥
Tm,ntv-z.wo opemngrs or slm

"the apron or the b(*d ot ﬂw :,tr nm, , '_! he (ﬁ" ,;
& i ’rnc, sa:nd

if pusﬂﬂe, to pmvent the baﬂ of t
 Dam being raised by depﬂaltu.
' ‘how mbﬂbctwc it has Prowd ,

~ There cannot be a questinn, tha‘c m ':"{ ng ﬂw
ulmmmons Just ﬂncn, (‘olmm’z Com}n was tr&:r&rjxn,’ ]
) ; ey tft‘m*" rl

ang. an

np} 'ensmn n&.s -giveny
:t!‘ m! mn uf uhc Df@‘t‘x_'},

®

) EFPECTS OF FLOODS ON IT. ig

- : . . .

the apm ctm:;;“i,mt[to observe the cause of this accident
at the time of g poeurrence, and #ho real nature of this
is a matﬂ,r of lpz,mlaf‘ion. T ho general impression,
ver, an;mnfr hio l*;ngrmem‘ Officers consulted on the
oci{smn, was that the fall of the water over the body of
the de mgmcd the apron, by dis ph.ciwr the cut stones
and 'iedrmtr up the brick masonry, so that the founda-
tions were 8xposed o the forew of the current, and the
whole mass gave way. The breach, héwever, was
speadily repaired, and the syork. remained, it fhay be
said, almost intact until 1848, receiving mihor improve-
ments from time to timé#, and most satisfac torily
refuting, by its contimued - existence in a perfectly
effective -form,” the predictions of its entire failure, that
‘had been rvcmd@d ou the occcurrence of the accident
just alluded to. .. B - ‘ "
‘During these yvears abundant opportunities were, of
course, given for careful qtudv of the effects of the Dam;
and s sowe of these led, in 1843, to proposals for new
and yery irmpor tant works, T must, advert fo them here.
The effects 1at were produced by the CQ}(/I'OOB‘D;IH'I
on the streams 1 ader its direct influence were threefold.
;lst.{[t raised the §M; of the Coleroon itself, by the slow
but certain prages of ‘depg:it above the Dam, This
1:10:‘:11\ furmz*é'ﬂ’hy Colonel Cot*,(m“w
:,J 1,*, the . two-and-twenty  sluices
through the hwij of the work to which I have already
alluded.  These, however, puwed to bhe vyhoih' inade-
guate to pr odur:{: the. effect;‘_ xpecied from rhom 3 they

was 2 con
and prm'zieé;-«.

‘ }~;111'n15hed a w'xtorwmy for scouring out the bed of ouly
{22'by 2) 44 feet in width of a channel very nearly 2,200
‘ riee{. bmd.d I Then influence was practically nnfelty and

'



‘

20 COLONEL SIM'S PROJECT BXECUTED IN 184«3\‘ "

in 1839 Colonel Sim recorded his opinion’ ﬂmt # ’ml,hmrw

less than complete cuts or openings in “the Avmicubfrom

6 to 10 or 12 feck hz wxd‘fh will be &tnmd sufhowm}y

influential to produce the desired vﬂ"ou@ Ir‘z;a\, {a5, guch
sluices were established, quppl}mﬂ a total widih“of

“dlearance waterway cqual fo 1204 feet. S8 far, however,
as the maintenance of the Coleroen bed above élw Dam-

at 1&@ ougnml hwd is crmoem@& I wust 'u that the

-ma1}er ones, for, 'on emgmunﬂ the Work in Jmmarv
1853, I fouhd the- TBed ahave the Dam ou- the game

mmemi lovel as. the crown ' of ‘the work; ~and merely .

dmnnol:, of about the same widthyas the sluices sut through

_ the sand ‘opposite to each set.  Although; however, the
pnnmrv ‘olject of their. comstruction has* not  been ®
“attained, their mﬁuenec, in combination mth uﬂxm works.

“to be rmerred 10 pre*sm&lw, in mmmanmfr an umform

distribution of “the deposits, and in ' preventing: the
formation of sand-banks in fr ont of the Dam, has doubt-
less been of x"npm" ant gervice. I am ‘myself disposed ‘gof
think. ilm,t, so long as that fmm of Dam, W In(}‘ is In

“effect 2 continuous bar m‘os:q the )m'u' bed 1§ prefe" 'ui
“the elews mm of the hed ahwe o the. Ic“{el of" the uown

_mu«t he rega 1'dcd m, an mew ]
for accurumvdv There
_the present caH' the' cnnsaequcmm

g _‘may be zause to fear th(,m,
“he mndmul ‘ .;xs, iu “fact, we. hfxw done in ﬂw North.
I\Vc‘ st Provinces Where, mstead of a wutmutsub har, we
“employ pmrs wnh moyéahle frxtuw , which, hcmv gmornllv

ﬂe usnh, and be pmwded
no' redson to heh{ovc thm, in
‘have J%en of any
a'cm‘ml unpor ance 3 hut if, in other. me,i;moeb, 1 l're
. lic,‘ form of the Dam ‘must

fronr twice- fo, thrme (aud nlww smne i emp]oyed, six

ESCAPE OUTLETS, 2]

w z«‘“#%t times) the breadth of th(, pmr:,, make, when

they ure Lowerel, the clear waterway twice or thrice the
I.;re‘rm % the dbstructions, and. hence securc u perfect
b('u}, v e

v rivéd bed.

“The w‘umd offeet of the Coleroon Dam was to throw a
very hmdv mcreased volume of water into the Cauvery
during freshes. - This too was, of course, foresten, and
provided fer by, ?m* following arrangements.

- There being no difficuls fy in disposing of any. quantity
of water discharged into thg Coleroon, that river was
made tho general escape chaunnel for the Cauvery. The
first outlet for the surplus velume of the latter river was
established at about’ twa miles below the separation, and
consisted of an under-sluice having 20 openings or vents,
giving a waterway of akout 120 feu,t.». The next escape,
a little below the above, was a waste wm hwvinﬁj,ﬁ/
clmr waterway of 450 feet. The third was ﬂ'e “Grand
Anmcm, having a clear surface waterw ay of about 1,050
feet, ond ten sluices at low levels, giving about 60 feet

ore,  This work . has alws ays been very effective in

discharging aurpl;ub water and in clearing sand, as there
is a difference of lovel of § or 10 feet between the

‘CJ dvery: and Colwmmi heds .at its sites The fourth

escape,. situated about 6 n\ﬂm below the Grand Annicut,
was a weir of ‘800 feet ox waterway, by which ful v one-
half of the flood water reaching that portion of the
river is w:dlm‘fred A sluice of 12 outlets, about 10
miles from “the last nmntmnod forms o fifth outlet, T he
sixth, and last of the series, is another sluice having b
vents, and placed about 12 miles below No, 5. Eastward
of this poini several main chammels leave the viver, and

pm:,q m‘ch tcﬂmablj dzre«'t courses to the :ctt, ,u‘)ph ing
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thie means of draining off the portion of, the volume of
the river undisposed of by the escapes ajove. S
These means of regulating the Cau? ery might Wave
been sufficient but for the new state of thmm, vxpch
speedily | follgwed the_construction of tlie Colexdon Dam,

and which, in: their full extent at any rate, were not

“clearly fbruaten.‘ The largely increased volume of water
thrown into the Cauver ¢ branch’ led to. n*rca(‘s erosion’ of
the baan and -deepening of the bed. Slmultaneuusly
with these cffects; the Coh;;roon branch was obstructed

by hcavv deposits and sand-banks above the Dam ;. the

deep channel which formerl) followed the left hank of
the river was thrown across to the right; and, in a word,
there seemed Teason to: apprchend an inversion of the
former 1'elatwns -of the two branches—the Cauvery

\’m*commg, ; the main stream, and the Colercon ceasingto

"tham its due’ sﬁ}'u‘b of water. ~ This would have led to
g disastrous results in Tanjore, and measuies were: adopted
" to obtain entire command over the bed of the Cauvery.

The first of these measuresy exeuutul in 1843, on the

- recommendation_of -Colonel Sim of the Engineers, was
“tolower- the central portlon of the Coleroon Dam 2 feet:

This was d«)na on a lentrth of about: 700 feet, an® of"-

- course, added con51demb1y to. ghe volume of the' Cole-

“room'y! stxll however, “the’ enlargcment of the head of the

Cauvery contmued the b:mks were cut away, and there
- owass great dlfﬁeulty in prescrvmg the narrow ' part
of the island that %parated the two.branches. - These
.eﬁ'ects Were spwmllv notcd m 1844 and .sanction

finally. * ma.,om'y

SAME OFFICER IN 1845. L 93

Dam,
* hc'fu ring to tl'e plans for minute details, I need only -
mext bl here ther this work was LM’CR’CLd in 1845, and
that it cozmsted of a bar of masonry, 630 yards in
length, carrie# across the mouth of the Cauvery. The

as he proposed\éo lower thc, crown . of the Coleroon

Jevel of the crown at the central portion wag the same as

that of thesriver bed, while 150 feet at ecach flank were
raised from one foot to ei nrhteen inches above it. - The
ordinary precautions were adoptod to secure the foun-
dations, and strong wing walls protected both flanks.
The work was commenced on the 9th of February, and
finished on the 20th gf April, 1845, and its effects
cannot be more satisfactorily described than in the words
of Major Lawford, the officer in charge, under date the
5th of December, 1845. Major Lawford remarks .—
“ During the whole of May, and the early part of June,

« the river remained extremely low 3 but on the 25th of

“ the latter month, the fréshes suddenly commenced
“ with great violence ; and as the stream filled its

‘¢ former deep bed, it aemckﬂd the defences of the banks,

“ which were, as usual, repaired immediately, and
i su‘engthehézl. ‘A" the water subsided, it was evident
“ that a material ch'mffe had commenced in the Cauvery,
“ and that the current had no longer that irresistible
“ foree s0 severely felt in former seasons. A deposit of
“ sand was formed along both sides of the river, imme-
« diately below the Dam, where, hitherto, the stream had

“ been extremely deep. This deposit has since gradually

“ extended: itself lower down the river, and cffectually
¢ gecures the banks in these important parts.
¢ In the early part of Oectober the local rains began
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“to fall, and the Cuuvw‘v was agr"'}} hﬂui - wul Hw

“ gtream caused no damage to the wn,
14

-~

[4

-

which suffered some injury ; and after apother sub-
4

~

[4

-

material injury to any of the defences, = .

% The comtinuance of the favorable (*hf\unm i phe

-
k2

¢ Cauvery is now quite manifest, in the unifermity of the

“ goction, the regularity of the current, and the absence

*

“of masses of sand anq) deep holes. - The stream

T8

-

spreading over the eatire bed, has lost its vielence,
and the bankh, no longer corrudud and acurpud hw

-
-

“ assumed a moderate slope; gnd, although the first.

£

-

burst of the freshes caused a c:unwlor?z.hlv outlay in the
4

-

4

-~

bank: has ho-,n attacked by the current. . L

“ This remarkable change in the Cauvery ha.: bwn
accompanied b}' a corresponding immprovement in-the
“Coler roon, the bed of which is elearer and deeper than

4

-

e h.we ever seen it befores” A ‘stmnrr mrrem sets on
 “ ‘the <aiitre of the Anm(,uﬁ, il 5o great has been its
e nTg xrect on the bed below, that I am ohhm;d 10 cinw thu

¢ main sluices to prevent further deepemnw R

“ 1842, the sands of the ( ‘c}lumrm to the westward

'_‘1“ of th(- Anmnut were higher thm the work itself; but

'-.,3.“ y}*herb that dc«.umulatmn oxisted, the bed s mow 6
'_“,:"_féut lm"er, nor hax > other
- “ithe Culemfm, like the Cauvery, has d(‘(]ﬂ)l‘@d much
- greatcr umiurmlty than it has had for many years.
oM Tis lm\pOb‘:lblO to account for these Lh&n"ﬂ% nther-
£ w1<;e than us tlw effdets of re cont 1mpwwmmm, and

Lspecmlly of the I)am at. the head ‘ol the Cauvery; as

8 Near. tiu, ri vm-*;
head, except to the expocs(*d d!‘fbﬂ(\:& at the outlets,

sidence, the river has again yisen w mhmm causing

repairs of the defences, yet not one new sput o either

mu&mnhs been fornwi but

SATISFACTORY RESULYLS. 25
.

it is evident thaf, after each succeeding fresh, the beds

¢« of the rivers besome improved, and their regulation
“ more perfects The body of water which formerly
“passed in a,adwpkom‘cnn‘ated stream‘into the Cauvery,

“is now diffused; over the two beds, each receiving its

« jast shaye; iff thread of the stream is more direct,

“and the banks are less exposed to viclent currents;
“ circumstan®s  which  establish  the correctness of
« Colonel Sim’s anticipations.” :

And farther cxperience hns proved that the long
struggle was fairly over; the means adopted hove. girwﬂ
sufficient to control the two streams in the wmost satis-
factory manner, for whensin 1853, 1 visited the works,

‘T found the regulation of the beds, and the distribution

of the water, as nearly complete as could be desired.
The works shemselves were im excellent condition, and
the construction of a foot-bridge over the entire length
of the Colercon Dam had added greatly to its general
utility.

- In relation to the tr: tcf of country through W‘rm, h they
flow, there is a marked distinetion hotween the funrt\"im

of tlh% two branches of the main (Jauvcij The C‘olm‘oon

is the grand drainage channel of the Delta, and only in-
a minor degree an irrigating river. The Cauvery brunch

“is cw,ntmll‘y a channel o’f irrigation only, and, under

average ¢ 11'u,umstam,cb, its entire volumc is ucvmed to
agricultural purposes. Towards t‘ o ser a, the main line
is almost sp&b amongst the immernse number of minor
dumuds into which it bwomes subdivided. It might

naturally have been anticipated that a stream holding in
suspension a considerable portion of sand or silt, amd

Lo » . . .
‘being thus drawn upon, along ifs course; b;;3 50 MANY

&
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: outh,ts, and. so having its tran*por‘mg power dn‘mmshed '

would have gmdualiv raised its bed, cnd required fm
increased height of emb‘mkmentq to prevent injury to ihe
adjoining lands.” That ‘the most Mrefm ‘obgervaviin
during the sixteen years which have olapsed. since the
“construction of the Coleroori Dam shottd have fuiled in

detecting .any proofs of such’ e’levatxon, can’ on}}, T think,
be a,ttmbuted to the: eﬁic,mncv of the seour &s .ilbhahi‘d by -

the various - 1mdcr-shuces, waste - weirg, and . eqcapc

(*hammls to which T hava ah‘mdv adverted. - The river-

, aré.nbwffitheiexwptibn

bed has; mdecd rleen to the level of the crmvna of - th(,m,

‘works, but in’ no case bb}*()ﬂd them; and I am assured
that. the m*xg‘ztxon has -suffensd no inconvenience from.

any altemtmn of level in the bed of. the stream. - After

freshes it is observed that d slight. depnsm of an ettrunely
fine rich. day takes place,gwhlch is regarded as highly
o fer t1117mn', but the: qu‘mtltv is-s0 small that it does not
“seem o . “have: produced. any perceptxble Lﬁ'ect on - the
"irlver-bed itself. " All the irrigation channels, as well as_

’ the mam streams in Tm.]orc, are solidly and bubatantmﬂy
and - ‘the: emb‘m];ments are ‘maintained "so

VAT, e

carefully that a breach is:a v&*ry ‘rare. owurrencg, and

‘compensation for"‘dama'fed crops has almost disappeared

fromf'the« pubhc_acc unts. - #ot but that; ovcasmnally,

la great flood - does still' oceur;, cand cause, ]IllS(‘h]@f-—-—thlS ’

dsa conunm,my to Whlch evely bclta must ba liables but
whereas A zmd heavy remissions of.
‘revenue in- consequence, werc former’ly th ¥ rule, thcy

“The distribution of ‘the - ,"m‘ thc Cauverv among

1ts main’: chzmnels has, whexever mueasary, been. regu-
lated on g procxsely the same pnncxpks as. h'we Tow

o

as W *(mmletf: il

ni (}ULAT 1o "_‘_czFr S'L’PT?I-Y~ : ' 27

;[ yeed it m"ell en the details of
‘cxﬂi}ardu ite: woﬂw hs - they  possess 1no special
. hut  have given| /plant. of /‘rhf,, Dam accoss the
g angl Veynar, fone of the prmcxp'ﬂ channels),
fistration. of the system, and one which

haddam fgm»’ tumity of; ,mmm:}g pﬂr;—rﬂmh. This

11 tha
:AI' B WO E\. Wi u cozisty uC;Lﬁ‘{l 1848 3y with m.L the
‘ . heen

vantages of past e::xpm fence, and m effects have
7ery Fut tisfactory. R
7;.’1 ywoto the cnu‘wtruc’m,n gt the Coleme.u Dam, one
great objection to it was, that by ohstructing so 1‘“’”’ 
,1 pnrhnn of the oot ion of the zwel it wowdd s0 contrac

the waterway as to Toise ihe surface of the river Tery

much in floods. Colon el Cotton had, inde g, shown

{
f-i.n, assuming this nﬁ‘w it a mas 1mum, it cout@ n;i,

ﬁu greal doods 4% inehes bu it required s
»wa' c:ipvrwnw o re ~%aum> mea minds 3 and it f.f*am
alezn‘l .Amwn,, by dum.ﬂ pbaervation
of the Dam

v(upeu‘

not: 1111 it was
s 1L, 1 e}:tierm freshes,. the “influence
vas only to be recogel -:d vy .o slight ripple on the..
mvfm# of the wabom: that all -deubt was «1m;'};"amd
The 3“P1Ua«‘3bd wiidence has been shown very de¢idivity - —
i !.he, construction of the bridge-—a farther obstruction
to the stream, but one vghich has pmdu(,efl no injurious
results whatever. E"lﬂm the floods rise to about 8 feet
?n‘w. the Tow Lm’i"l there is always a considerable back
er on the Dam ; and by the time they have reached

VHlu\
thair zmm,mum hwrht of 15 or 16 foet: and filled the

meo bed oLw ‘the muin Cam‘ e, the obstructive offect
ie sfork Locomes, a8 msi. vemarked, barely ob-
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~ The third and last offect of ﬂ:{b
whzdx it is neces ssary to advert;is tlm 1 “ﬂuem'o nf ux(
work on the Hﬁlll’ﬂt" of the branch acrebs whick it z{h
thrown, ‘and on the drrigation depegadent, upoa
The principle on which +7 e Abidion W the water in
the main stream was based bam:{, tiras. "zmie shonld
flow over the x.xolwmem Dam - until’ the 1\*4;1&[‘4 of the
’Lm;{nc district  had been. provided fore it s olear
that, in average conditiuns of the river, the practical

- eflectof this arr x;mmzm& w&um be to Ldivert. nearly
“the -entire voluine  of the 1main. stream. into  the.
Cauvery branch;. and ihus to huw the channel from
- ithey Colercon’ elmpf..m};e 1t om t‘h‘; drain; age, escape waler,
springs™ in  the ‘bed - of the river, -or other miner
‘fanuruw VR .»bpi', These- cofabined  had been founil”
“ 1o "‘}imnkh A Yourmn, enffoient for - the; irrigation on
the lower Coleroom: lut; a3 the ‘abstraction  of - g0
large o portion of the, former- supply of the. river, by
Qmwns of -the I}g,m, would of course very. n«ah lower
its mwfw”h zn\ﬂl all fho ug‘ channels in, South Arcot
"wnuld:"}taw* bcan thrown ~onk- m%' use, | Lmd ‘the - Jevels
.-f,f the va age wa’mz"wm'ws ﬂhﬁﬁ} deranged. u dam
% ACross *h@ Q@]emon at. the haad of: 'tlw rrwum
Jd;gtmct of Somh ﬁz‘m‘* ‘of- su,h height' as to restore
.the old: surface level of the vmtm* beaame therefom*
t_a{hsdutely necessary. It was mp )1("1!‘“2!5;!1’} to the?
uppe “”Dam;; and ' the sole motive for its- construction
"‘ﬁ'ae 1o re-establish, in ‘the district .ﬁmvc nmmmrir'd
the gtate. of ﬁunr»'-. dmr’m»vd by: the. eot: druction | ui
‘.tha,t wm*l‘,, It is w s ‘quwiw of. mfm ior n\}; nortance,
intiwaat, Tanh

and s, :zmmw has’ o eans aannl

ol *1;;9011 Dam rey

! hma‘? bt P nvi;
the i
that

loose. stones of lar cm dimension

ﬂiﬁii‘)iw‘lf’i‘ﬂ M}L Trm LOWER TAM. ?‘ 29

bt of the . 15}'3"“( r W‘m*k. I fﬂ*" ,h»-erwfr\rw f;ﬂ‘,’ stato
= (\am, ,,Jvit it vias ﬂnm across the river at o point

2y miles below the imad Gt ‘*mmzrrhwm, that it con-
Jecs‘ o "\b‘n‘ of masent Ty B oot high, ,“1(1 8 fect
o feot h‘i, 4 foot in-
tre; ¢ g’ ed over and» ’“’rz}. m mmmed Nadd
a.I«m_?”jgwmfaded with 93 anide r-aiuwm, g;vmu
A et “of *.‘m"a:i;f"s'watg&,‘ in g ga‘zal breadth ‘of 1,901
foet s that 1t had a an apron bf" mEsonIy in rear, 2 fect

EN

i;“:it%ﬁlfwﬁ»\’ ;

‘t{.‘l‘s‘zt,‘z};‘ and 24 foet broad, gnd cotered with 1 foot

addidonal of cut s*ntu ~while in front and rear rough
g were etaploved to
protect the jx,u'n.,uuam ;JF the work with  the river-

bed. ‘ ,

* The lower Dam was cons
the upper one in 1536, &
€ feet in height, In Su

the “height, and, by the foads of that EEEETE B
forgridable breach was made in the work, from the.

irst made ouly
ware added 1o

o
et
v

failure of “the "apron in rouy, whorein some inferior -

w

materials . had besu inud vertently emploved. The

aceident . was  Immediately repmired, and the woark

3

“hasy since that period, given but ht lo trouble, while
inin

it hay cffected its purpose ¥ malntaining the in '!'3‘3{:3)}1
South Arcot, and o :uﬂﬁ portion of Taz{;m-:., i
a very satisfactory manmer. '

~To camplete my account of i"w eﬁoaﬁ of the upper
Dam on the wolume of the Co‘serumn, T nAy mention
hwre thoy

of the Deichinopoly distvict, was m;tirclfy e

SUNGIHIR fwad of .4 u': channel of ir‘rig:ititan “hai?

bee supply of ene important Jocal Pivision

' ofl by

emm
-

¢ - ahowt
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mﬂos below the Dam. I‘lns exil. was easxly cm*rm,tcd /

by cutting a-new head for the: clmme‘ in. questios,

starting from above  the Dnm, ‘50 that the addmm(:l’

height' therebv » seciired, mr,rwscd mfxtrmallv the
eﬁ"zuencv of the ime :{'m‘ px;cpa,mw*“wﬂ ation. oo
Both Dams. have movnéably interfere(s mu(,h witl ) she
nay wamon of the Coler 001! (a matter or Comgiatéuble
_ nnpnrizmw), and the measures: adopted 10y remove this
c-b‘;g,ctmn to them have not been so successful as might
- have been desired.™ A Im}«: had ’DLen provided originally
in the upper Dam, but it-was'soon found impracticable
to work it, and it has now been converted into a double
, umkr—slmce. At this pomt however “the . Cauvery is
: epen for 1 ngatwn,"- and, by means of its main channels,
 preserves: the. commupjeation:with- the:sea-coast on the
| ‘southern: side. At the lower Dam. ‘matters are much
;leas aahqfaeémrv'. and ihu-u ‘are ‘on récord, so late as
1851; hmw comphmts ‘of the: mpﬁ%mmy of tlie means
“of - nawgatwn. ‘I+have no  reason. to belicve . that
.','ad“ qiiate measures have beun ‘adopted; since the'above
- rbmmr- the cam%ef; of ‘ltheSt, Just ‘complaints—

CAUVERY AND COLEROON. . 31

- produced such “admirable results on the right bank
“of *the Coleroon, in Tanjore, may be dirccted towards.
the less fortunate (hstru,t, on thL left b wk of the same

-
4

Ve now drﬁuri‘;;ﬂ, in what I hope may prove to

-bo aufficient déizil; the irrigation system of Tanjore, so

. far as' the great works connected with 1t are concerned.

Y have tried tg trace the causes to which the inefliciency

- of the old system was attributable, and to exhibit the

different steps of the process whereby these were eradi-
cated, and perfect control ultimately obtuined over the
river-beds. The permanent prosperity of Tanjore, its
present large revenue, apd the favorable condition of
its inhabitants, so remarkable as at once to wrrest the
attention of even a very indifferent obscerver, are without
question to be atfrihnted, in large measure, to that first

‘bold step taken by Colonel Cotton, in the construction

another corps wholly unconnected with the worksN maj!

‘of the upper Coleroon Dém, under circumstances of

great diffficulty, with mstricted means, against much
oppomtmn, and with heory parsonal 1‘9qpom1b1htws It
is. eagy for. parties mnomnf of sucl circumstances as
these tg find fault Wlth the original desigus, to point to
the inadequacy of the original estimates, and to note the

" heavy additional expenses?that have, from time to time,

been found necessary. DBut the original merit of con-
ceiving the plan of so grappling with a great ';v;r like
the Cauvery, more :than a mile in w:dth, X ti\ggmpel
it to hecome an efml} controlled agent, and of exe
the needful works in their first form, confesindly .J;\er"—
fect as it was, cannot be impaired’; and, as an Ofiicer o;

Tating

.‘\‘
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"

by peri* ted to mp’"e&a w:y z!dﬂzxmum oF the gl ir.a;a‘.w‘ﬁzl.z
courage these dmphy, both in their design and ¢ .
tion. I do this the more m]imwlv a3 1 At
that Colonel Cotton’s plans are still
appreumtu* in his own Pre;idmw ;]
of his- first estimates hc}; h seny: ok’ of mm }:m‘l
"-1vnpormﬁoe, and has, in fact, (gz}?t miec% LER ‘eheck o the
‘ devoiopmen of - like plans in o thet. Jocg ‘1?19& as well
suited for them as F’xmm“u . To frame: %w mmxmw.

*that th“v h‘e,ll ropm nt, a3’ m;:wi;, '-fe. ‘:-’: lemowl

;

i

;,"&mr};s; igan T}nﬂrm e.r'ﬂiﬁ‘

Cand unqueatmmé.ﬂe. dity.© T i};ﬁ itk that greut @ 115
ultimately rosult, fi 'am_‘my mnpm ing mﬂ ﬂ. ‘piiiz:wi‘ézrm;'

‘ zmd, as, mo»t mlfm"am 7 es for ¢
“olevoon” works” were, ag,

idessmmdlv }nwer ﬁhmx :

; txb'*“ miy, v ]
ﬁ;, mﬁht to hay L8 %mzz,v it

' ammm s *ZE 1o i

: _my mtv as. yru}m‘bie e*;pe mb is u“’_z@mm}

J?T/ %},ﬁ. 3
’mwu A7 }m ?7

Loyt of Cavvery Iinm in 1845,

“1’%‘;;4&1’3. To Lalxcgthe‘%omi (Suin . expender

cus"r OF UPPER C-oumom: TIARL K

nw&‘ ”Mmz fmvi iis c*muec*fm! works from 1835 up 1o

e preeamt time.

L3

5y :
. i s, . T & a .
ot of original Daxa constructed 3| gr aag @ g
inl "‘5!) .....'....,u......'...."., 3 ‘
;E‘u,puimw ¢hie bresch and at‘hm} 05473 5 0

9547 6
L werks dn 1887 iniaas =Yy “"ﬂi’ b (_)
"Hepﬁ.ﬂ‘s and 1rugmvvrpwlﬁ Ll\]?%d‘} ) 19,4&;75 100 LO4AT i1 -0
; Do dea in18394 18,785 0 04 1,578 10 0
Revaiek tis the head of ..wmgm md BE7L 18 0 387 0 0
;Lazt of new hend ond left bank z S “

of. the Coleroon xcl‘*hv*T"}“hl-'i 18,599 4 O3 1,560 G 0

* nitpoly BASEEICt sieeisire wneneann S |
Lrtﬂhmr-g the Dam across they{ , i v
“Fnall istnd, andlovering the 4935 0 G osank B oD
L omidile pogion ai the ﬂam m} i
O FERE !
L"L‘l) u-.u...};« rusdarsanncmny

GL00 O O

Varions repairs between 18857 &
Loand 1840 (the latest dateito ¥

, AG B O B 10m85 9 0
- it ii
CEOUITS RYe mvﬂn} i

e b“m

i

!

; E :

Frand totrﬂ enst of up)‘(mDnm JORENE AT Y
oo

»t‘lf:emem,a from which 1 have compiled this

¥ ~nl1', are nnperfect in ‘their detnils, and I connog

‘attems ))?/ to discriminate between the mmount Pr njerh
"duu to Cmmnal works and to  the ordinary annual

3 ‘sfmr the
¥ gl £ A

mstruetion. of the Dam in 1836 as the cest of 1¢) pairs
wcmld bn mdmfeqtl} erroneous, for the work: was

- growing year by year to its’ present imensions, by

fdmhuoﬂc, which were vir rius Hy new works. rnt tls
seems the onlv possxbh, mur"e m f’m yz'mwnt ate io of

€

Yoo

* Fo"( ;m'emem\: ml.c. T sze comtrtu} imhm nlo Ezn xsb

at, the Pate of .Zs. pex‘ mp&e
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the accounts- and 50 distnbuted the total amount stfmds

o

LN 1 »&I rerastrbutvassy i earenbui

Oﬁginal COSE - auiaiuiinnns .
‘iubsequcnt repmrs......... PR 2 /0 302 8 0

Rs.

s p.

83,889 8 ¢

!

T

3,:35,743,. 0 D

T

Do M

-

The u):,t of the lower C‘oleroon Dam, an
d1rectl3 connecbed mth lt haa been as fohmvs:

0‘

d of the worl».s ’

: T ! ' ‘ Rﬁ. Qe TN .-"\9 s 4
Co%ot‘ onrvmalDamconst ted LR R
in 1836 ... mc} 99193 0 o q 949 6 o

| Lock and surplus. slmce veeeessenl BITT R E .
Rzusmg ‘and “tl'al&,}lté,mng Dam ‘O‘» o : 87"_ M.‘ 0.4
5B IBST i i } 3598 0 0 35916 0
.. ‘epamnfrbre:wh mbod of Dam - s
s in 1835 . y} 251‘63 0004 2,576 60
‘Strengthenin, and img row th . e

Dam in 155‘39 Vi P .Lgo 5077 60 507 11 04
"'Ccnstructmg “rhain northe:bn i Ll
=g hannel of dmtzubutxon,.... . } 20,850 0 0 2 080" 0 0

°f gnstruchnrr main. <outhemdlfto B34 0 o 25

Various- improvenents {6 - they |+ »"704; 0 O . 6,’?”{' 8 0.
worke dependant on the Dam ||, © ool 0

etwegn 1838‘ am.i IS.)O fhe. 12,392,566 0 23,?36 02 0.l
45,667 16 0

“has been expended.
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81,2461 I find further, on comparing twoe sepurate
statemnents of the total expenditure on works of irrigation

in- T.mJDre and those portions of the Trichinopoly and

‘40uthern Arcot distriets which are under the influence

~of the waters of the Caunvery, that an additional sum

amounting to very. nﬂar}y Rs 10,00,000, or 100,000L
Hence the average annual ex-
penditure for irrigation duving the fifteen years adv erted

to, may be estimated at-Rs. 1,20,000 or 12,0001

Now, in estimating the returns which Government
and the Lommtmity have derived from this annual
outlay, there arc three imporsant points to which reference
nvust be had -

The actual inerease of the area of u'rwaﬂm.

‘*"1(1 The increaso of produce due to Lerml and

abundant irrigation. :

3rd. The permanency of the reiurns from the avea

irrigated, whatever thc extent of th'lt 124¥ be.

In illustrating these points it is ndt my intention to
enter into any minute details. The general results will,

thm , be regiurded ag guite sufficient; and a5 these have
2l returns, they

he u} dr awn frem a large mass of statis
will represent fairly the actual c:rsum«’r‘mcw of the case.

First, thet, as rega¥ds the in crease nl: the area of
‘iiﬁ‘i“&ﬁ‘)ﬂ« I find that the average quantity of Jand

W atored 2 annpally from the Cuuvery and Cfu eroon,’ puef

to 18.50, was as follows -

’E‘rmhmop 3} SRR . 40081 Acres.
ceieaee 17,863,

T Parjore. oo s ATRAST o0

In
- Bovith Areot.

Total.evioiaiviicanae 630,638, -
> B
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36 TRICHINOPOLY .AND SOUTH ARCOT.

The average for Trichinopoly is founded on staie-
ments e\tendmtr over. seven years, that for Arcot on
~eleven years, 'md that for '?anJoro on fifteen years’
e‘qwmexw- ‘ :

l‘rom 1836 onwardé to 1850, the I'me ot datw to “hmh,

I'hqve detailed accounts, there is a steadily progressi-s
ncreﬁse thc fluctuations of -which fx“'om vear 10 3 YR are

e\m,eﬂmbh sm&ﬂ I‘ he returns for I‘ 59, whmh were

*

kmdly shown to me by Mr. Bl&h@p, the ¥ m;mtfn' of
Ta‘gc»rev prove Lhe progression to.be thnucu up to

th'tt year.. | Tmchmoy{xlf' only has remaineds quite

a‘atimrm on the average, ; and oven nho’w o slight falling
off in the latter yc.n‘a of the feneg a fact agtyibuted to
the contr%hon of .its bfmt market by the withdrawal. of
2 Lu‘fre bodv of the ;I'GDPS at the pmnc;p.tl station.  The
expendltnre for grain was therﬂh) (lmnmﬁmed on account
“of the tr Gops alone, Bs. 2,00,000, or "O ,000!. per annum,
exch,swﬂ of. ﬂ]b fl wrthet ds*cr ase due to the departure of
zﬂl that purnon *of hc avil pnpulatmﬂ waich was
1epe'1dam. on the mlhi"w, “A local cause of this kmd
-is quite’ Su{ﬁm nt to account for the dmmmtm*x cbsc‘w ed
m th ,4 Ma of cmhvatmn. SEE e PGS
Tlm average: up to IB;}O Was as ﬁllows e o

. ',‘In Tnchmnpaly e 40,483 Au'“s.‘
In 128, 9%

Nuen pqs-o‘vl..

L A

b

‘ 030 613‘;: y

1 e e

85,911

S 320

aném* Ia:?srj,

£ cultivation "due to* the improved
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system of irrigation may safcly be u;tlmated Lherx,forc,,
in round numherb, at 86,000 acres, and a new domain,

“to this L% ctent, has been virtuslly added t¢ the districts

paying the highest rate of revenve to the Htate, as the
~£an&l has, in point of fact; been redceimed from waste.

“YNow, by this satisfactory vesult, the interests of tro
separate purties are affected—the Government on the
one hand, .I!;y-./gil, agricultural community on the other.

In fhndm«r 1}!9 henefit 'hut"'mzn them, we have to guide -

us the general rule prevailing in these distr icts, that the

Government, revenue ma.‘,' fairly be taken to represent
two-fifths -of the "gross produce of the land: the

‘ 1'1zzna,ixiingjniLrec-.ﬁ:rh;.m ing the share of the proprietor

or tenant, In Tanjore the demand of the. Cmvemmmf
uﬂ,cter{ by the sdhnfr ]‘m('o of rice, for which grain a
mda‘i d pr}ce has been fixed;: and when the actual
market rate v wries from - tL1s, rising to 5 per cent.
above, or ffilhr-n to 10 per’ cent. below it, the Govern-

ment o the first 3 instance Eﬂl(’ﬂlbnta, and in the second

y-a.

’;’1

diminishes ~ its claims . in  cortain * proportions, the
precise nature of which T don’t know.  This shiding-
scaliy system s, I hdxe"{" peculiar to Tanjore and the,
adjoining district of ’lmnpvefi‘), and is cezmzdert& to
work well in pr actu,e Ilearn, on the best authority,

that in T amu};'e the land revenue averages, under all

_circumstances, very nearly Rs. 43, or nezn'iv 9s. Od.;

in that portion of Trichinoply which is .un_der the
influenca of the river irrigation, it rises to nearly
Rs. 6, or 125 per acrey and in the disiricts <si}niiaﬂy
situated in  South Arcot it is ligher still, heing
Rs. 74, or lds. 64, per acré.  Excluding imchmopoly,
which has remained abmost vsm’ciouary, as hefore ex-
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plained, the annual inerense of C:ovvmment revenue
in thc othcr two districts may he esmmuted 5 follovrs 1=~

In Smith,Arcet‘.‘.... Rs. . 84, 03.) 0 0 01{ £8, 403 }‘O ()

In Tanjore wooeeres 8,35 765 0 o o )57() 10 0
Aver'tf'e annual inerease 1,39,300 0: 0 f 4-),‘)80 00 4
. : ' A s T ; ;i -m"" oS

J

result {, arrived Gkhgd 3peqﬁm? l
conﬁrmtd‘ by 50 wu.pefeni. an ' anthority - as Tia_]ar
Lawford, who, in 1845, vbtimutes ‘the increase af

Rs. 2 00,572 or ...0,05 I.‘“., &ml as' the “ineredse has
- been stmmly pummswc ‘sitice ‘that time, T believe my
, osmmah‘ to be but httm, if zat all g;!zlﬁ,m thegruth.

As bummn therefore, Rs4 ,40,000, or 44 000L., to be

f‘;the annual ‘increase of Govummenb Tbvenue (gjmczq, not °
‘net) ) and making use of the pruportmn that bears"to the .

rrrut-s pvoduce- ot tho Lmd we Lmd t"lat t’ﬂe i 'n(,ultuml

J"(,omxnumt'. have beu«,ﬁted by tl*a works from ‘inc TCase
- of irrigated. area only to the extent of Rs. 6,60, 000,
or 66,0000 per: annum
mamtenaucd ef 'i i

entire ex.penso of ‘the

mrk' v‘bunrr bomb b) Lhe ‘3 me, '
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works have cost, from first to last; Rs.8,12,460, or
81,246/., and supposing the average amnual expenditure )
for repairy to be 2 per cent..on the prime cost of the
works, we have an outlay on this aceount, between 1836
acd 1850, of Rs. 2,43,720, or 24,372/, leaving for
original WOI‘Lt»:\I{-’::. 568,740, or 56,8741. Concurrently
with this outlal\for the Cauvery works, o further
expense forgthe Anpihvement and mainfenance of the
vast vi«-}*-*&'ork of Lho.[lll@l‘i, &, &pl pad ovér the th%rict*;

Ao
1’}1{)@03, or o hundred r,hmmrri psuudb steriing. Cv‘f

i'hiﬂ- sum, s much larger prdportion comes under the
pead of nr&iw mexzirsthan in the case of the Cauvery
works ; npt less, probably, than twe-thirds being cxpended

»
it ‘m»’s ay. o We ha\?ﬂ therofore, the following gencral
results 1o N '

C

“Total expenditura for oviginal
between 1836 and 1850 ..ot §
Ditte  ditto crdinary repairs

s

N AT ‘ k
Totalse i verenarirnnen

-

4

“Now the gw:m returny for the same perind amounted
- Rs. 48,00,000, ar 4800004, and the not returns
s.‘gmtaumd' by deducting the amounts for ordinary repuairs
and 5 per cent: per annuwm intevest on the total capital
invested in the s ,mrhs,qxrofa:” 1}".255, or ’%:!:i,,f...‘}:’.}i‘;s
beinga el ear annual return of Re.2,14,483, or 21,4437, 6s.
ona o m"l of Re. % 18,740, or f‘Lb?é»., pmg nearly
9 ‘5: pu‘ cent.

"

Buch T ‘believe to box o fair a,pm'u\vn ation to the.
financial results of the irrigation works in the Delta

‘F)

o
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40 RETURNS FROM- INCREASE OF PRODUCE, A ‘ , : :

1t : Thﬂﬁz’ﬁi advantage, viz., the substitution of a con-
mt for a fluctuatiog return, is very strikingly illustrated
a paper hefore me, showing the gross produce in-
anjore fnr the last 40 years. - During the earlier period

of the Cauvery, so-far us Government s’ corcerned.
it be'in error; itis in under-estimating the returns; and .
as the amount is considerably less-than- Madyas officers _
hmfe,gww, perhaps -they. may be dissatisfied with it..

T ‘have, howover, endeavoured, without entering into o fluctuations are excessive, ranging as high as 52 per
mcd“wly mmutc- dpta}lq to- state. the csée as justly s ‘ nt. - During the later period, from 1836 onward, the
: 8y s ¢ a . R I . -
: mat erials before me would permit; *)’.ﬁul I am cortain ternations, sigmfeant of so much misery among the
416 AL A 0 At o 2o .
. thatthe. ,Government in; India, orét’ Mer g’v’uuld aceept - houring-c 1"1;'{,1 hifl 2 { almest entively ?fﬂc’vﬂlkm ed, ur:;u
P (o v, Y " a : ity
: ;'the,rcsu]‘ Aas #justification for such- iurthev expenditure - » not exceed Yhree or-four per ¢ent. . In a community
e ‘as iy be{ requu‘ed for p ﬂ,pe cting the. c‘«wtcm and. an wpendent for its means of aubﬂstmm@ ‘on the soil, the:
ene .n'ageme t- for-extending it to. nthrer less favour o ~ iportance  of having  thug excluded the disturbing
- e A x k" ' 3 M " ' R : . .
- .L'bu ually district s N L fluence of variable seasonf meed not be insisted .cu.
et equally promising districts. oo e IR Vs .
I the benefits of ««m'*uc}‘lim pepital invested in culti-
- As. rerrards the cinm‘ gam t’x,ﬁ :,ramnmzm;mfv b8 50 - I 4
' ‘éomphca.te d by ques tmns, of.cost of culturo-and the like ition arg obtaxmd the revenue fluctustes only with the
o ,
on which there is.mno very: tru:,tum'thy information fing price of grain; and. the wml.mg closses have a
avail Lble that I do not. attempt to' calewlateit. - The mstant dern: dud for their labor. The effect of these
< 2 < , v <! +
‘:Abm.xd fuck that about su and a half Takhis of rapees, o1 fferent. causes. in prc»motm«r the general prosperity of
Yrog 5 , or . 7o
. sixty-five. thousami pmm s sterlmg per imtiutin, have boen e country js very strikingly ev idenced in the 1 large and
. ? e - at T o ) st ven fee
"addcd to their gross income, from. the extension of the rogressive 1mprovement, nob enly of . the revenue from
b4 .
L rigated land. but. of the general revenues of the
o area oi _irrigation, 15, Bl’fmﬁca::ts cmugh m ttsdf to tell N ‘
i ova tale ‘ o ;ovinee. The ave rage of 20 years privr {0 the improv
i b v:vL b : : S )’,f'~_ . . " .:V
L (}n the cecond mm*cc ot bemﬁt viz m& ense b ﬁt of the irrigation, gives o total general revenue of
c, t: da AR
i prm’u«‘e tue 10 um tant ang abunuzmt irrigation; PR farly 43, lakbs, or four h:mdx ed and thivty thousand
% Laliy v
STt a dmitted on’ ﬂ, hands mndf;; the average abzaequwm io the mprovements is.
B!

sout. 49 lakhs, or four hundred and ninety thous sand -
~ pounds ; thus giving to Governmenit.an’ annual i increase
of 6 lakhs, or sizty thousand oumiﬂ' ‘being 'a total
increase of 90 lcdmhu, or nine hundn,d thousand pounds,
‘Anhw'xm. SRR : ST >
u’}lﬂﬁf’i Cotton c&tmmtou this inersase much hléht‘?.
than I .do; and his views have been adopted by the
’Qummzssmnerb of Public W orks in their report; butif

mcreaéa'zs mmlderable the ‘tnghest estimate -
en ma.kmg it, pns'-ﬁfth th@ lmv bt on@«cxghih
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”ﬂm data he ﬁdopt‘* bt, emmmed At will be fcrund le!;

“they are calculited: to, give ‘what bwm to. me, tw bo snnw— '

'whzzt emmromted ro‘;ults.

, Durmfr the same yamod tha, value of’ roai propex*tv,
; has risen in, the‘ most marked nmnner, and it is caleu-
‘lated that not less th*m fmm 14 to 2 millions sterling

represent’ ‘the increase 'to- the wealth of the commuaity
~under this: head. | ,-,T_m igns that 5 Yndicate | genemi pro-
E spt,mty ure very apparent j’:tho number of houqub in the

f'l)xstrmt hdb mcreabedﬁ: . ;50,19‘? in 1817, ito 211, 588

in 1‘%39, zmd is. pmhably flow nob less. than 1800, 0{)(}.
»'lhe pcpulmlon,“lw the: ﬁen_us of '1850-51, was 430 : per
",'square mile £ ‘."La.vr};wgfmg,mnbamv and

- Belgmm 00(1 ro‘uis, Am%d 5015 to be passable at, all
‘m,amms bndges owr‘maﬂv cvery bfruam-—-wsome of thetm,
-()'mver ;o zmd Colnroon. in thn;

as those across ’he
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- Wastage is excessive, as I saw many notable proofs
during ‘my journey. There is room for great improve-
ment in al points connected with the subordinate and
interior inanagement’ of sthe water; and, as the grca-i;
works are mow complete, these minor questions will,
douhtless, receive due attention. -

It may he useful, iﬁ conclusion, to give a summary of
those points 01 prote sional interest which the worka in
Tanjore seem o ostablish.  These are :—

Ist. That the waters of large rivers may be distri-
‘bated between their brarches in proportions sufficiently
exact for practical purposes, by the use of Dams at the
points;of sepamfmn chaxipetheir crowns at such heights

as experience in “each case mmy prove to be-mnecessary.
No general Tule revulatmrv these heights seems as yet to

_be possible; but as the field of observation extends, it
‘m.?.y be arrived at heveafter. ‘

2nd.  That the influence of such Dams, judiciously.
established on the beds of the rivers, in regulating the

~eurrents, in equalizing the distribution of deposits, and

il mm‘ltammtf the permanency of the bbCflOle of the
-2+ 4, may be very beneficial.

3¢rd. That in rivers guth beds of pure eamd, and
~having slopes of 3% feet per mile, such Dams may be
- constructed and maintained at a moderate espense.

: 4th That the ‘eléva.tionuof the beds of the rivers

.above the Dams to the full height of the crowns of these
«works is an inevitable consequence of their construetion,
~and that no” arrangement of under-sluices. has, as yet,
be{,n effective to prevent this result.

. 5th.. - But, that where effective e,scapes are provided

“:in the banks of irrigating rivers (like the Cauvery), the
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entire volumes of which are absorbed in irrigation, it is
;io*siﬁle to prevent any injurious elevation of the bed by
sand deposits. . ‘ ' ¢
6th. That in pure sand acted on by the ewrrent dm*
to a fall' in the river-bed of 3% feet per mile, and
exposed fafther to the action of floods from 12 te 15 feet
deep, well fonmdatum;,,' in front and rear, of 6 feet in
depth, have been pmvcd by an expemeuge of 15 years
to be safe. :
7th. That \\1’{]1 a wrmual mﬂ in rear -of the Dam
hom 5to 7 feet: H:.z huﬂht, a thld ness of 2 feet of brick
masonry, and 1 fuot of (,ut stone, with a breadth of
from 21 to 24 feet for the' aprq.:m hmn«,.rwg;sml sufficient
to msure sta‘mlitv the only farther protection required
being & mass of rough loose stones about 9 feet in width
and 4 in dq)th AS Q. roug‘n peneral vule, it would seem
‘that the MASODTY ¢ apron’ should have a thickness oquﬂ
to half, and ‘2 br nadth hetween three and: four times
1tho vertmal hewht of the bar formuw the ubstrucuv
-part; of the Dam.’ - The lome stone apron should at firai

have a bre’xdth equal to 1} times, and'a fie‘pth mi_u.‘ﬂ fr
Ltwo-thlrdcs the hewht of thu Dam. fh(, m*mm! ﬁ thc

de being lc{\"él;w_ 1
; rite 468 oo
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above ordinary low water, while beyond that depth the
fall over the Dam gradudlly diminishes till in 16 feet
floods it has wholly disappeared, and scarcely even a
ripple on the sur face indicates the* existence of the mass
of masonry below.

10th. That looking to the cost of the vm‘ks executed
between 1836 and 1853, and the increased area of
irrigation due to thetn, the capital sunk amounts only
to Bs. 6%, or alout 13s. per acre. ‘

11th. Tlmt after deducting every expense whn,h the.
irrigation works of the Cauvery have entailed on-
Government, the net returns may fairly be estimated
at not less that 234 per cent. on the invested capital.

My inspectioii™ of tfe works in .the -vicinity of
Trichinopoly having terminated on the 19th of January,
I left the station on the evening of that day for
Tanjore,* :a.rriving- there next morningf - During the_

o Thr> uty of Tdnjore has " mumy o}gecfb of 1nteze;t to' the
raveller. - The “great pageda in the fort presents some of.the.
sest and some: .of the worsi specimens of Hindoo sacred -archi-
ceture I have -ever- scen. . The Temple consists - of o buge ’
nadmndﬂe eutered by : a massive gateway coversd with Mytholog lcal .
roulpture, gc-nprﬂly de'vmdpd but cecasionally showing - figrares - fall |
f lifs and vigour in natural action, A debusel extravagance, however,

$ so'much 'more commion, that one has to aﬂarrh {or the” re&cem.mw -

rortions. ' The centre of the square is cecupied by 2 Iofiy pageda oi,t};e
sharacteristio  pyramidsl “thape, the exterior covered with sculpture
vhxch is; almost without' exception, wretchedly bad.. In'front of:this

Juxldmg Towever, there is a noble bull “couchant,” and- of gigantic: ' )
iize, sculpmrcd in what seered to me'to bea compuct black trap rock.

[t was' an’ admirable specimen of animal sculpture, and must have
equucd immense labor, not enly in the execution, but in the tFansport,
38 1’10,10013 of the kind is%iound “in situ™ within.a hundred: or a
l;mﬂﬂ;d and fitty miles. #As nearly as I .coild judge, the dimensions of
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,da) various- dctmlz, of rfrmt mtu‘cJ 1Hmtrat1vc~‘of the
progress. of the district, were commumcatcd to me by
Mr. Bishop, and arrangements having been made for

the anmml were about 16 or 18 fcet, in !uwﬁx, and abouf haif .zs mun‘h
in hengL I roughly. oqhmatad its wc:;:ht at 24 fons. It is, of CGUX"x,
very holy, and was covered- with oil, and hv);ng Tound. with chaplets of
ﬂowers in gre&t p*ﬂﬁlsmu. . The most beautiful. arn’mteatuz al details are
in- thn veryiold buildings on the right hand azde of t!)e quadrm"w ‘T
these, the devign’ and the: encuhnu“wup cqu.ﬂl} adimirable, dnd e
pa.rabxy superior to any of the more moder'z Wcrrk Ender the arcades
,omnng the sides of the sqm.rp were umus.mmnle i«vm‘lmh of Mahadeo
and mture worsmp, 50 numemm, mrieed tbat thv i Lllq ,sm,merl to be
hneti Wlth “ nguma. ' To ﬂm decor'm,n of th{; m}{. cmtml pagoda,
colors ha.d been 1m~gely f\mployed and with vew ‘good ef‘ecb As oar
visic’ was mzu’lz, in the evening, it so happenul that’ JL‘.‘]E a8 we entied:
the gwat square, the setting sun shoné full upon. the cmntral bm]dmg,,
:m\l its’ gmdzly pa.mwd walls, g,hwed unrlur the TArm - hbht in s yery
bmﬂmub and gotgeous fashion. . '

“The town dtself” i poor.and, rl ) but ‘xlr Blbhup, thc, Rcmds*m‘, has
auccmded in havmn- it pxercecl {‘}j’ bruad Toads; whmh at Jeast” seenre
froe. vcntxla,tmn T}xe Ia]dhs Iu}ace lxas the wmal. at:pu,t of tzwdry
xvxagmﬁcence. It alwayq scers 49 thongh Tndian princes Lmd mmper
.xblc nb_;ccmqns to rapfmmg theiz honses, a5 it ix. ﬂw. Targ :st fithy on

laces {/hich does nm uppc ar-to be on- ﬂm eve
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obtaining. from his office all the statistical informatior
L 1'cquu‘ud T proceeded on the evening of the 20th
to .mz‘d; Madras,® reaching !hat place on. the a’fh

v

* I was sorry to notice, during my stay at Madras, the state of utter
daselation into which the fine old tombs of the Dutclr Governors of the
plage had been allowed tepfall. A very triffing expence would suffice
tee maintain these in geod’ oider, as they are of massive stone work.
The present aspecd of the graves is revolting, and T cannot help making

o n.;tt* of the matter, 1": the hoye it may attroet attention.
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CHAPTER M.

~ *DELTA. OF THE KISTNAH.

o oars restmcr two davs at Mddms, I Mt on- the Q?th
, “for Bezwarah, on the Ius’mah Blvcr, close to the head
- of the Delta, at which p]a('s, D Yery. mtercmnﬂ series
~of works is in _progress for utlhsmcr thc river supply in

*the irrigation of the adJman lands in the Guntoor and

\[qsuhp'xtam districts. - g
- The Kistnah, rising a. httle to thc north of Sattam
in, ‘the Bomb:w Premdencv, and nearly on the line of

‘a direction from.  north-west . to. south—ea,st ;- then

’ ‘tuminrr;abruptl‘{ to near]v duc:' east; 11; puraue §:itg course -

for abou 180 mlles on’ thls bearm gr*nerallv ‘ though
f”',Wlﬂl 10‘0'11 chanfres 8 and ﬁnally, m'ikmg a thlrd SW ccp to

18 deﬂ'. nmth ]a’atude, ﬂowq for about: Talf its course
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s banks below Bezwarah spread out infrich alluvial
Jlains forming part of the Madras districts of Guntoor
:md. Maswlipatam.- -~ :

T its progress towards tha sea the Kistnah bed falls
at a rate of from shout 13 to 11 inches per mile; the
supply of water (is perennial, increasing, of course,
-ﬂx')rmouql} during the rainy season. As it is only after
the stream has debﬂue} ed into the plains that it becomes
of moment & a source of supply for irrigation, my
descriptive details ~apply only to -that portion of its
course . which is betwein 70 and 86 miles in length.
' 7‘hrouujmut this d}ntanf thes seetion of the bed varies

Arom shout 1§ to 2§ Lmlcs in breadth, with a depth
from “cxest - of banks ranging between 20 and 40 feet.
"THe actual depﬂi. of water varies. exceedingly, and is

“snbjéct to incessant fluctuations, During the dry
sz 1501z, - or from - November to June, the %mrp‘i*f 18 very

“Av“.,;;mll.‘ ‘and iz chiefly derived: from springs in ihe be sl

1:1“'4}“ rom July to Oo:iober, on the other hdné, fhe volume

ebbs and. flows between great extremes, rising sometimes

~

~to the very edge of the banks, then falling 8 or 10 feet

lwlthm tverent}-four hours, and maintaining this xemnt
for longer: or shorter periods during. different seasans,
‘thiu ‘the monsoons are in full force, there is a stream
fuf water, fully 20 feet in depth, flowing r:.unmt,,nhy, and
: abmvsi; u&;d&:lv to the ocean. LT

p} a,l
Kistnah
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be . abated, and controlled; and turned to good ends, to
which the efforts of the officers on the spot are now
directed, sind wnh promise of ccnudnrable FUCCHSS §
though it must be clear that, with such a wvdvity,
drainage opevations are not without serious difficuities,
and the process of warping up by incrensed silt deposits
_hfwvno’c .that I am'ayare of, been yet made trial of.

The Kistnah, themfnre, like the majority, if not the
whole, of theaDeltaic erere runs on the crest of an
elevated ndﬂre formed by its, own deposits durm a
"long serivs of years; this ridge blupo: rapidly from the
Ch:mnel Jess and less rapxdl*’ 25 we recede from this on
cither side, and to the eastward the long slope
tm'mm'ztea m the basin’ of the Colair Lake.  The
famm"“c‘ \m’forul hv thas natural srrangement for the
mtroductwn"h‘? "BYstem of artificial 3r1*1g?txm, are
.self—emm,nt '@; establhhmw channel - heads on  the
rxver banks at the ap{,\ of the Delta, and b\;ﬂsecurinﬂ‘
there xm,h a lieight of water as the levels of t"m lands
to be irrigated may requn*e, we liave it in our power to
p]aco the whole tract under command, and to secure the
“products of its culture to an exte‘m only lmited by tne

: vohmm of ﬁa,tor at onr cwnmzmd

¢

,./It would seent strahge, but . ﬂmt the history oi' our’
pmrrref-ss in India is full to repletion of such facts, that
x&hﬂe nature had done so much, and while there was
nothmw whatever to conceal the pracnml value of her

,' arrangements from our Lnowlcduc, sceing that they

.were pointed out by the native works in existence  when
ﬂlb ‘country fell into our hands in 1766 56, and still move
9]p.1b1v hy the oh’un 4l reports of engineer and civil




C52 0 Urme omEat FOnNE oF 1833,

" nothing whatever was done by thoe British- Governmicnt
to turn these’ udvantarres either to its’ own-good, or the
goad of its. suhjccts. "Thete" were, . doubtless, ‘hscal

" difficulties'in the” v’ayufm wretche«lly inefficient revenue

svstem left the: p);‘()ﬂl‘ebb of : the countu uepcndcnt o.; o
‘c]uss of 1andh0}derq who were’ extr‘n ‘agant, «’{ebased and

life,; whila for ~agricultural. purposes it may be

DESTRUCTIVE  EFFECTH. 53

district lies on the south or right bank of the Kistuah;
it has a superficial area of about 4,700 quvc Ymk-»—-ﬁ
half its soil is indifferent or unculturable, but the other
half is of the Fichest alluvium, requiring only water to~
make it capable of the most abundant pro&zmim;
But nature has been very! miggaedly in her su
this element of prospevity.  Situated geegraphic )
a region which forms the ‘boundary between the tracts
of country sffected by tht, north-eastern and sounth-
western monsoons, it receives a fll supply from neither,
while its soil is described ;\_,}, competent authorities™
to be of such a nature as tzq,%eqﬁire rather mere than
the average supply of moisture. The peculiarity of -
its position accordingly rendercd the natural supply of £
water scanty, even for the comwon usecs of domestic
3 said
Ewrcel) o, exist at-all, for even the works that had
‘heen COllS'CI"ﬂf.‘,‘T,Cd in ancient times have been allowed to
fall iuto utter ruin by the large l'mdho}der: in whose

l.ﬂ

‘gstates they are sn;ua,ud No- (mtnct could, therefore,

‘have been worse. provmﬂd against such a catastrophe
as o total failure of the rains. The destruction of life
consequens upon the «ailure was frightful ; it s
estinfated from statistical returns, which, theugh by no

‘means free from ul)yt,tlona, are still approximately

correct, ‘that not fewer than 200,060 people perishad

‘either” from hunger, or under the: virulent fover that
followed in the train of the famine. At this present
ofnent the population of Guntogr has not recovercd

AT

» Rnpﬂrt of Madmb Lommlsaloners of 1‘rmh,. Works. - Para. 288,

vpav e 11 T
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, one- half or rather -more tir’m three: millions of acres,
may be regarded, within re: 1smnbie limits of error, a3
the cultarable portion. . . v+ 0 4 |

It will ke remembered, that in my- clucmptmn of thn

“topographical features of the Dcl. ta of the Kistnah, I
"had represented its prominent physical characteristic to
be, the position-of {he grest river on an elevated central
ridge or back-bone—so to speak—with the u)untry "
falling of? rargntivfmm this towards the right and left, -
zmd havirg at the séme time a steady general inclination
~in the- duvcman of the stream,. or towards the sea-coast.
The facﬂmm for the introduction of an extensive system -
of xrncatmn, resulting from such a natural dhh’ibﬂtlﬁll
of blOPb, were cursorily . alluded to, and will - at. once
be recognised. .- l‘he hmhnsﬁ eemcnmnr peint on the
river's course being ‘akm possession of as the site for a
'f"ramwrau Dam, tho hmrfht to be given to this work, so :

" as to place the whole ‘surface of: the Delta under com-
mand, is a point eaad} determined by a line of levels
across. the country to be irrigated. . :

~Nature has m(hr;atc&. by ummsmki\abfe signs, that
the true position for such o Dam is as Rezwarah, about’
60 miles from the junstion of the river with the ‘sca.
Hem there ‘are, as formerly mentioned; two low hills,
' the last nutl}mg spurs of ﬂw ‘high lands to the vorth.
.ﬁeﬁwwn them the river flows in r‘ha’mel reduced to a
manag*ablc breadth of 1,800 yards, but wi Ath a dopth of

; v A vama.blc that no. smrflﬁ %fa\tement would give a

view of 1b————r1gnw as it does, durmrr the mon-

o, between 30 and. 40 féet, and sinking dunng the

LS‘ I to, p@l’ha'PQ. 5 m' 5 I (‘m 11r.>+ hud any 1~1mdlv
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HEIGHT 'OF DAM SILL.- 57

- to economize the supply from the latter to the uttermost,

that thé heights given to the Dams and Sluices have
been fixéd.. The fall of the country from the central

“ridge on which the river rums, is also very. ncarly 18

inches per ’mlh,, as a line of levels-on the Ma,suhpatam
bank, 38 miles in length, showed a fall of 58 fect, anda
similar hne on thc Guntoor side gave nearly the same

. result

A due cons Ldei‘ation of these d:zta led to the following

‘ determinations of the levels for the proposed Dam and
’ the heads of ‘the channels leading from it. The sill or
,Wasteboard of the Dam wag fixed. at 21 feet above

the . decp bed of the river, or 14 feet above summer
level.” 'As I have before -expressed my conviction (in

v speaking of the Tanjore works), that the construction

of such forms of Dam as are preferred on the Madras

side of Imha is mev1t'xbly followed by an entire silting
up of the bed of the stream above. the work, I consider

this step as virtually raising the deep bed at Bezwarah

21 feet above its present level; and in estimating the
ftamhtu,s thus obtained. for; ‘the irrigation of the Delta, 1
_shall assume this to be a state of t‘mnwb quite certain to
“be finally accomplished, and' I may add, in my own
‘opinion, at no very: dlstanﬁ period, if we may Judgc from
" thc like results elsewhere. - !

“If the lovel of the ﬂowmg: of the head-:,lulces on the" ’

"'ﬁ'ml\s of the Dam ‘be fixed on the same level as the sill
of” thm, “ork is, and- ‘the height of the country on the
;l*nght, and-left be assumed at 40 feet above the deep
- Jevel (which, with. a possible variation of a foot or two,
;‘f-_jlt actuaH) 1is), thPD the initial digging at the heads of
‘the. irrigation channels . must necessarily be about 19
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’i’eef %lmwﬁsu fit red would it-is clmr, pasé- off sr.\wh
pm‘tmn of the wa‘uﬁr intercepted . by ‘the: Dam’ as. was

guited to their mpnemps, and with the gradual increase.
of the ‘freshes would - receive l'xrger ond larger supplies,

ma,-;zmum wis: ;macht\& in thb highesi floods:

I T the. moment ’rht, ONSeONS bemn to mﬂucncc the’
ﬂuricma Iwel of the: rwer 1l thxs ulﬁuanct, cua ses mtu'elv

,*hf"

1‘1’141";!11()11 chamwla may be, ke,pt muxe or less su.p—

mm\nm STILL UNDEVELOPED. 59
IR - o oy : ]
“(letails t;{ythaf‘)hm u,d d *&ﬁlmom .\(,e*nmp\xmm{_: them
-nnesed hereto,. - : :
-y 'The greas work on Whlch the 'vhrﬂé systern of Irri-
,gatmn dcpumis is, of course, the ;uum t, or Dam, ot
Bezwarali. -'This has presented some pecs d}mr diffculties
‘in construction, from the fact that the river is caocen-
trated . into. a smgzlp undivided channel hatween  the
Bezwarah and Seetunagram Hills, Tt has therefore
“been necessary to work f'um*‘mtiy inwater, and the
‘design of che¥Dam has special referenee to this nece essity.
o1 confistq,»--}.ﬁ, of & Brosd basis of the heaviest stone
“that could be prn sured, amm]y thrown ints the river and
allowed . as L& acemnulated t5 assume is own natural
~sloped. Tha exact length of this rass. of stone is 3,750
Hfeety its bres dth 305 feet ; ifs. height in front, 21 feet
dbm*e the deep bed, and 14 feet. above the summer level
,.7,0f the water. It is faced a]oncf its eniire length b', a
1,;cnsmfr of E»ifm!“‘ masonry 78 feet in breadth, of which the
‘j'fjron* curtain wall is g feet thiel ay hottom, 4 af top, and
14 feet hlg,h ruatmg on-a doultle row, of foundation wells
“which fill-up the space between decp bed and summer ¢
; ‘hn&lmelq, being ‘thevefore 7 feet.in depth.,  The sill or
‘wasteboard is 20 feet in br vadth, and 5 feet in thickness,
4 feet being of masonry. “and the upper foot of cut stone
.;qtronéls bound throughouf with iron clamps. . The tail
“of the masonry casing is a flat semi-counter arch with =
half chord 50 feet in length,, and 2 virsed line 10 feot in
i:;{iheibht 4ud this portion is tmmmted by & rear curtain
wall running ulong the entire Imﬂth of the Dam, § feet
mgdepth and 3 feetin tlnc,}s;m,%, embedded in the loose
stonework of the main body:of theDam. Atz distance
SD feet, from tho rear, v»all ot the casing, « second line
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»ficient scour in  front - of ghcjm,- and a deep clear
shannel mammmcd th(,reby -through the light sandy
deposits ln front of the Dam. The ‘total length of
each sluice, including the thickness of the piers, is 132
foct, of which 90 feet form the clear waterway. The
total breadth of the musonry platform is 171 feet, of
which . 18 form.the. front apron, 4 feet thick, protected
on the side towards the streah by a curtain wall 6 fect
deep,; and 3-fyet thick, founded on wells sunk 6 feet in
thé sand.:  The succeeding 53 feet form the breadth of
the body of the sluice, of which 83 feet are occupied by
the vents with  their arches !Pml‘b, and . cutwaters sup-
porting a mddway of 21 feet in breadth for maintaining
the communication with the sill of the Dam.  The piers
are 14 feet in height above the fioonng, and the arches

,z,aml—mr(,ular with. 3 feet mdu. : I‘he flooring at this

part is 64 feet thick;: supported throughout on rows of

wells sunk 6 feet deep 3 the-powerful action of the water

in passmrr through - the vents requmncr special solidity
here.. . The remaining 90 feet. form the rear-aprom,

which is 4 fest ﬂncL, ‘and pmter,tm at its junction with

the bed of the stream by a curtain w: all 8 feet deep and
4 feet thick, resting, a3 usual, on 6 feet wells.  Flank

;1aietmén€ walls 6 feet high 'avt\ the exit from the Rluiaes,
“and. smlmxb 0.3 feeb at the c‘meme tail, - confine the
water fo its. masmﬁ‘y channel.:

Ine tht/ construction .of thcae works mno coﬂ'cr~d'1ma

: have et bee‘l emph))ed nor s’ it amlmp&ted that -it.
will hereﬂfter be necessary: m cmp'{oy them. - The rou«h

Dam is: ﬂ‘mduaﬂy raised to the surface, the sluices
ot -szdes -are; bmlt durmw the tmw thc nver is low,
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AVAILABLE VOLUME OF WATER. 63

whole: of. this into one vast rice field, it would be
" necessary to provide a supply of water equal to’ 32,000
“cubic feet per second during the period of culture. The
“actual provision made, however, does not sim at any

such result. The head-sluice of irrigation on'the right
of the river has fifteen openings, cach 6 feet in width,
with a clear height for the passage of water.{as measured

" on the plans) of 114 feet, exclusive of the archway. 1t
~may be assumed, however, that an average depth of

10 feet in the channel would represent the full supply

- of water at command, or which might be made availeble,
~during the season of dirrigagion, under the existing

arrangements. It is, of; course, not practicable for me

- to fix rigidly the actnal volume of water that wonld pass
- down the channel; but with the dimensions specified,
~and a slope of about 12 inches: e mile, the discharge -
" would  be ‘equal to- nearly 3,500 vubn, fe«,t per second,
sufficient -for the full irrigation  of one -ninth of the
entire irrigable area. It would, J\e"cfore, seem that
,'Guntoor will be raised at once by vthe plens now in

procrlesq to the standard of our thud class canal

‘dl\tl‘l(,’ts in Northern India, and of th(‘ irrigated region
‘between the Adige and the Mincio in Northern Italy.

But there.is no reason whatever to consider the present.

provision as. a final -one..  With. floods rising. from

20 to 30 feet above summer level, and flowing at such
3

‘heights - fof vat‘mbh, it is: true, but *xlmys COIhldPI‘db

~p9rmds, the volume of the Kistnah is open to far greater
"_dumand.-, th'm are . mow made upon it, and it will,
.Lulhmat»elv -become a: :ll‘ﬂpit, ~matter . of caleulation
fbetwwn the costs 01 works and the returng from them
to detcrmme how far the numbers and eapacities of the



B4 VALUE: ()F INCR%GE B '-Gov‘mmxwz‘,"mc

hamwl:; can - c-om uuenm be, amphﬁcd Tt was: w::,e to
LOMICNCe on a compamtweiv small emle, becanze such’
is best. suited to- the actual wants of the' det.mf and tho
number of its populauon.‘ ‘As the latter i mcre'mo TewW -
land wdl be brouuht under- culnvmﬂon, aml new demands
wﬂl be m'adu ‘on the: river ,bm, in thc mnam\«lule, the
ppwer of cha anging: nearly 100,000 4CTES. of’premrwus
lry mto ceri‘un aud prohtanlc wet cultwamon, is secured

ARKS ON HEAD SLUICES, ‘ 63

The total length of the head-sluices of the irrigating

“channels -on the right bank, including waterways of

wnts and thicknoess of piers, is 132 feet; the breadth of
‘the platform on which the superstructure rests is 70
feet, of which 15 feet form the front apron of stone

masonry protected by cut flags on the upper surface,

and - having a curtain wall on the river face 8 feet deep,

and 4 fect thick, resting on wells in the usual way, and
of the usual dlm(,nemm. The body of the pmﬁ-»rm on
which the C:upemruci,urc of the sluice rests, iz 18 ft,
167in. in breadth, with a thickness of 8 feet stonme
masonry, covered as before, with cot flags, and resting
on wells throughout: the height of the sluice piers is
11 ft. 6 in., the versed sines and radii of the arches
3 feet. ; A foot-way is provided across the top of the
sluice, and a bridge of three’ arches of 40 feet ™ span

‘éach, and having .a fotal rise, from the level of the

flooring to the soffit,of the arch at the crown; of 17 fect.

T do not admiré the architectural designs of any of these
~works «—»—'they are tasteless and heavy; and I can see no

reason why we should not endeavour to make our

irrige ition works not me rely nseful, but, when the

opportunity presents itsélf, ornamental alse, in su far

‘a3 is compatible with their objects. I advecate ne
‘extra expense in making works beautiful ; but the same
i q.uantity of ‘material ‘may be disposed of, at precisely the

£ T hw;: du:nen*:wuq give a mp'wny of (,ha.nml beyond what I Ivm
mmed. a8 :m average in a former. paragr; aph, and during high flocds %’
wL\Ituac of water umsxdembl}, in: cxcess‘of' what I have: eanmatcil the
'mdm.rge fur 1rno~.tmn to be, would doubtless enh,x;the channdls, but,
m' average quppzy with the existing means of distribution, my state-
1t nmy, I presume, be onsxdm ed as cert'zlnl} an wynexaggerated ona,
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vland 14 miles in breadth, Tunning alnnrr the entire
‘;}r'ngth from the head to the tail. This breadth would,
of cnm'se, ‘be extended -in propcrtmn to the ratio of dry
eulture to- wét—of .waste or unculfurable land to cul-
f.umhlc-—-« and of other: ph}qmal circumnstances  which
‘influence the distfibution’ of irrigation throughout any
dxnfrmt *{’mctlcaﬂj, the breadth of the irrigated belt
dbpendent on: the western. channel wogld, probably,
reach to not much léss than three miles, under the sup-
poged condu{ons. The alignment of this chanmel is
i i“:dWh’Lt ‘tortuous, but the twists may be necessary to
km,p the bed on the highest. available levels. A con-
: sulombh, amount of dramane, flowing from high lund on
. the west towards the east, seems to be cut off by, and is,
I conelude, r(,ccwed into the chanuel, as I find no trace
fiof any- spcuﬁc arrmwements for disposing of it. The
«“tail of the. cha.nncl s (ormectbd ‘with a2 'small: stream,
““through’ which it ‘s imended . that . the, surplu:. water,
Vf when' thu'e is-any, shall find an escape.
<+ The point: of departure for. the three ‘channels is at
: ':t'l’lé"'"héa&-fbf a nzitﬁfalthai'tiaéu"Iine; which, following an
: “mrx,mely tortuous course<through the' Delta, ultimately

. line. mses, and- ﬁOWa to the south in a course like. the
;procedmg, and | being joined in its progress by some
: lmmm‘ lines,’ faﬂs into the sea also close to the town just
oned. - Looking comprehenal»elv at’ the physical
gmrphy of this portion of the. Delta, it may he
ivided into three well-defined tracts : first, the western,

ounded “_A;by hlgh hnd towardsthe: weat and by No: 1

o <mmaac line on the. mst secand the central bounded

joins the sea neitr the town of Vizampatam: About 10
" "‘rmles further to' the castward, a secomt! natural drainage

>?
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cases, . This would pmv;dc Tost eﬂxcwiﬂvy._or the °

vlmle area, and would: make’ tho eastern tradi Lho bf-_,f

vaierul of all on the Tight of the river. :{?J pEe T
These details will be :,ufncmnt I hope, to give a fuir

nupru;slon of the propo:’m,d plans for the chstnbutmn of

i

'tmhutwn, the. ‘proprictors of the Xauds will thcmqelw
- providé. I cnannot help rem'xrkmg that such provision
. is certain to be made in a4 very wastefu] and unsatis-

-ihz‘x‘gﬂy i ‘that cuts made by natives are no better at

s m'ura« 2 ‘Mhey are amongst oursdws; that fall is

In*-t, rqhurs meﬂcctqallv exe{*utgd works aﬂowed

o n>'ha11ds thc, Cntll‘b marmxmmcnt of the mmor dx-.tu—
~ bution lines leading: fmm the great channels of supplv ;
: uymﬂrthcm out on ‘the hest ava ﬂdhh dhzrnments and
~ levelss by takingthe charge of the emcutxon and main-

tvnance of the works, in the first mstance, on our sclve

distribution channels are invariably- maintained in the

of mmor chmmdb

vallbd € x‘ajbuixa,:, with us)

2

~and by 'tecovering such outlay 4 is*necessary from .the,.
© groups of - vﬂlaoes ‘benefiting bv'thu different minor
- channels. Thus the m¥in supplymtr, and the subordmate

“';'ﬂmmt effective ‘condition possible, and the ‘mere, vﬂlago

e water-cotirses- 0n13 ieft to 'native control, What local * i
o’n;wctmm mdy emst m the mrmdudwn of snch a svstem

h mé ,nght‘» be 'Lu‘nmpamcd by ﬁ:s rmht and left"-‘ '

,.d—-c“.»—‘\->, SN
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',under hc "supermtundenw of tho G‘rovemmmm uﬁwerv
“and tha adve ptages whwh have led us to reject t all other
" plans in’ fav(% ‘of ' this, would _hdvd”" héu‘ full “effect in
{‘Guntoor and “‘f\Iasnhpa,tam a5 they” nd on the Jumna
"a,nd szgus Canals. : L |
Sodn sub.}ectmw o tract. of wuntrv h:mnlr the natuml
rfea)fmu-ess’of | tha K:stmh delm e‘{tcnnwo n*mmtmn,

ﬁrst b3 10‘(‘3.1'!11{!. -r:-uf
; nzvdp‘:'a s
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direction, | .tsterl), jr o the river, . and towards the

CoLur Lake; in the ot!wn £outherly, wzf/z the - river,
and dpwards “the ocean. Doth slopes 2:e taken full
d‘(}mm‘ag&‘ of in the fox‘:‘,ﬂayxmn of the net of channels
spread gver the surface of this section of the Delta.
~There are not the samo facilities for distributing the
“rv&,fxwd region into separate belts, bounded by natural
Jides, 25 we found on the -Grxatoor side.
,,'19.0 ancient Lh'mwl ha‘nng all the charac;erm,lc
Ts of Batural. ri vers, aud called respectively the
f N sad Pollier, traverse the district in different
', and- for ages hzw been " subservient to the
fhe Delta; actmm very imperfectly, it is

trua,* in cému yence of the uncertainty of supply, and
" other rauﬂm g
“yaluabls: swnczﬁm reir day.  The Buodmman' leaves
le Kistuah at, B@?wamh, and flows casterly towards

hmal origin, but ‘still having done

the OoLur Lakc.‘: Between it and the high land to the

_'erthwarti o belt of land, admirably '\daptul for irriga-
 tion, alaout 35 miles in ler wth, and 5 or 6 in mean}
- bre: L(ltll, is included: '1‘1(, & atmn of HEllore is at the

mrthor eunmny of this 1a aion, ‘and for facility of
fermmn, Tmay theroforo t(,rm it the Ellore belt.
The Polhcr' (or Pxﬂlmmn, as I find it sometimes

‘wmtton) has its head 24 miles lower down the Kistnah
than that of the Bood‘um'nr, and flowing in a south-
f{efzstu'}y «direction, enfers thu sea near the station of
: M%uhpawm, after a very. fortnous course of about 30
jmxlos i length.  The two uld ‘channels -adverted to
‘:‘f-‘thus form the hmmd'\rv lines  of a second helt of

mgwble Lmd rou;:hl) tr,mmuhr in shape, and having

“iathase of. ;ﬂmun 30 miles in. length, and perpendicular
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hught of nearl} 60 thcse (hmenmons bem , of: couto,

mveﬁ only in an apprommate way, though: near enough
to the truth: for all practlcal purposes. - The impbrtant
mast tmm ot Mmuhpamm’ bemo‘ sxtuated wﬁhm the

ithh arbrﬁse; on. th;z; nvcr, 0 ...:;ubout :35 xmlt.s in Ienvth,
'z..m} a- pcrpendlcular hught of ncarly 2(2,; Prom 1he

!

-
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it for granted, that 3,500 cubic feet of water por second
ma) hp calculated upon as-available for censumpiwu in
the part of the Delta now. under remark. -

" The' L‘llorc Channel coincides for about 10 miles from
1ta ‘head with the old course of the Boodairair, cutting
“off the twists,. howuc,r, and thus economising the fall.
Tt then runs”on-high levels, with a straight alignment .
dlroctud upon the station . of Ellore, at which it

‘rmm«ntes.' Ita total 1¢,ngth is 36 miles, and if 1,000
ki feut per ‘second be allotted to it as its share of the
‘mm,ra,l supply for irrigation, the breadth of the irrigated
: oelt will.be 13 miles, supposiyg the whole to be watercd
or makmtr the same  allowances as before for “the
proportmn between wet a,nd dry culture, waste land in
wlhge altes, beds Uf tms{s, and other particulars, about
Lmiles. o - oon SO :

The ‘portion -of thu %uppls destmed for the irrigation
of the Masuhp'xtam and Diog ‘belts occupies a common
t.,h'lmml for nefn'lv 12 mxles, from the head at Ber“ arah,

avmdmg tortuosm% as much as. possxble. The coin-
cxdcnce mth pre-cxisting lines commen to ‘both the
Ellorc., and ’\Jasuhpat'm? ch(mnelb probablv originates in
‘wonommal congldemtlons. I admit the force of these,

and wu‘e 1t cortam t}mt no loss of eﬁiclcnm in distri-

butmg the water for  irrigation’ was to be anticipated

the saving of outlav by “using old- en*wutmm- may be
_undeniable importance. . But the contempt, - for
"(;ctne%s of course; and . economy of “slope, ‘whicl:
aracterize such. ancient worlxs, is frcnemlly so marked
inak(, thc ultlmate'cconomy of adhcrmcr to; thcm o

from the n’em,rally defective ahgnmentb in such cascs, . |
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v very qneshonable mde(xl In thcse prmmceq we elunn‘
“ long to'the use of naturd.l hellows or pre-existing ¥ gative
“cuts when they could be’ found.: And ofwn, mdoul of
necessity 3 for . ‘the- vnsdom of incurring .o :somewhat
greater' p‘ce::cnt ~ontlay to- “vo1d a futum and incessant.
expenditure, far greater ‘in ultimate amonunt, was uot
ft}*‘en xhs’tmctly reconmsed But we have come now to

betlajed b} the te;nptatmn,
g f ’t ~unpmfesz,mnal e}es,

A
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dvantages should never be abandoned on considerations
f econgmy of money, which, however specious at {irs

wht, will, unless great caution be used, turn out in the

nn(i tai-be um,rl',' hollow and unsubstantial.

To wmm, however, to my more immediate subject.
T.hq supply for the Masulipatam_ Belt branches off from
the common chanuel to the left; and after flowing for
aboit two' miles in one bed, it becomes sub-dividad
bbmecm two hram’he@. Of these, onc flows off dircetly”
tmvard'; ‘ghe xmrrrm of ‘the Colair Lake,. haunrr a course

ubuut ment} miles in length ; while the other pursues a

conrse. genm’alh’ coincident:- with that of the old Pollier
(/hgmt 260l bute avoiding its bends, and bearing, with
;;'ur'vo Lof la,rrfe radit in: its. alignment, on a point a about
¢hirse: Imlm to the south-west of M%uhpat&m, where,
’mm' a dmu'ae nt 28 miles, it }oanq & transverse cut i o
the: town;; juss mumoned to the extreme eastern branch
of: t}m Iuatnah, a.nd imto this its tail water is rece 1"6&
aml fm(]z, ite way to the $¢a. )
lt ﬁlerezm‘e appcars ’that for the n‘rlrratmn of f

md it 1 ,..)(.‘U

cubic feet: per'qa('ond be appri prnted as thep* share af,

the ﬂ‘bﬂ(“!"&l suppb, the breackh of the irrigated tract

‘willvhe hctween 3 and- 8% nQles. It shodd not be
é;inrgotterz ‘that in giving thes«u«‘etﬂxb of the irrigated
iiare 15 on the different channels I have assumed that rice
f«;(mh’ will be cultivated on wet lunds, and that conse-
uent!y thc maximum consumption of water will take

hce«-——ouc cubic foot per sccand - being capable of

i ringing to zxmturw_', only 40 acres of this product. But

o} "‘pmdu(,tb, 1(‘ab mcutmblu in’ thelr demands for

]
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water,be mtmduccd ﬂw ar cmslwlll / of courso, bb pi opm- :

;txonably extended..

II‘}.:\. Dwu Ghzmmal‘ the' lﬁst; af thc series on thp lcib "

; of the river, dn‘erﬂes from the 1\'.{asulrpatam trupk line.

near the old head of the Pollmr, and Tuns, - 1hmut,h0ut ;
its whole le:ngt}" of neaﬂy 42, tmles, close to the Kistnah,
‘{'sheddmcr Jts ;fwater ut wrlgmmn over tht, s]ope to ﬁm |

‘ pas&zg o;;f br:
thls can easxlv be e‘ﬁ'ecjtaed'

~1 .
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*

_continued ‘exertion will place the agrieultural community

i a mm" prospuous state than the) -could have ever
bem, even during the best of. by-gone times.
~Of the total supply, 1 OOO cubic feet per sccond may

'bt. appmprmtcd to the irrigation of the Diog'Belt; and

thm would be sufﬁuent for a breadth of about 24 miles

[

_along ‘the entire ‘course of the main chamnel and the

lower branches: This completes the proppsed provision

for the: prcsent wants of the kft section of the Delta of
the Kistnah: :

Thllb, then, we ﬁnd ‘that the Kistnah- Anmcut or

"‘D'\m 1s designed to supply nearly 290 miles of channel,

uuh( mud} distributed on both banks of the river; that

- it-is perhiaps below. its capabilities to say that it secures,
‘ ‘dm'm«r the scason of cultivation, not less than’ 7,000
‘icubxc feot of water per second, which is’sufficient to
_brmc to maturity 280,000 acres of rice cultuatmn, and
) prnbahly 350,000 of mixed rice, - sugar, and possibly
“entton s that a modemte estimate of the ultimate returns
:':from thxs mcreased area of irrigation is Bupws 6 lakhs,
. ‘or (10 OOOI per annum, to the Govers nwoont, and G lakhs or
- J\},{"‘H}? to the agricultural community; that failure of the

ons will; hercafter, cease-to be o fearful calamity ;

' ?fh‘Lt whcro neither man nor bes st‘, can now exist from the -
“watit of water for the common purposea of Mfe; there -

all . time to come, be an abundant. supply- for
"nt d.omestlc ancl emn ‘u]tam] a,nd ﬁn;ﬂb, that

ﬁfr,onl) m 154 thounrh 1t ma) poss;bly uxe to
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2 whole produce. of the Deltz be conveyed by such
means . nom fbo interior to the sca coast, or from one
mart\ m ihc intertor to another. To maintain the
ﬁ‘f’Ldm‘l of cireulution between the river and the ¢l wanmnels,
masonry locks have been provided near both flanks of
the: D‘un at. Leyﬁ‘.mh ‘These. works are substantial
strmturca 0{' c;tmxe *xm;o.n'v with chambers 150 feet in
lengih. and 16 in width, fitted with all the requisite

2
o

xuavhmm'v in’gatos; sluices, &c., for passing craft from
}‘,abmcs the de to that below i, md vice versd.

bbmg ‘,n 1m'1gmar} one. I adnnt at onee the incorivenience
0 dctimhmrr thece works ﬁom the gmxeral :crles-——thes 7
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caroot equal the incoftvenience and injury consequent
on the partial or total destruction of the locks, or even
their prolonged inefficiency while under fir nqm‘n-, repair.
The resuls inevitably ie, that native confidence in the
works is impaired, and men are unwilling :to risk their
boats .or their goods under circumstances, wheré both
are exposed, I not to utter loss, cer mmlv 0 detention
and the injury consequent upon it.  Locks direetly
conneered with Anpicuts have not hitherto been succéssful
warks s they have failed entirely on the Uauvery, they

are constantly Deing damaged on the Goédavery, and

have no doubt that one_cause of these accidents has
been the unfavorable pos mons in which the.locks have
been placed-—with reference to the action of the current,

T would thercfore have heen disposed, myself, to hwve

wrried the heads of the navigable channels considerably
farther away from the flanks of the Annicut than they
row are, and to have borne the additional expense
eaused by the greater length of channel thus rendered

necessayy, which, hDW{‘VLl‘, after all, would hidve been

very immaterial, if security and efficiency uevond what

now  exist, could thereby have been. m\ured for the-

intern; al nav wanon. ¢

As subordinate. to the great system 0]1" .iri'igation,
of which ol have now. camplcted the sketeh, I may
mention that alarge number of tanks are seattered over
the surface of the Delta on both banks of the Xistnah;
that these have been allowed to fall into a deplorable

state of diz-repair, under the inefficient native serveillance

on which they are dependent; but that their restoration

and maintenance as reservoirs of supply are essentipl

partz of the projeet for re-e stabh%hmm the ag 'wultur d

RELATIONS OF THIS TO RIVER NAVIGATION, 81

prosperity of Guntoor and Masulipatam. It will have
‘been gathered from my remarks on the characteristies of

the river that the Kistnah is very spasmodic; that its
_volume ranges from the immense to the very small ;

that for short perieds it carries water enough to ﬁond
its whole Delta, while at others not a field can be
irrigated from if. The great object of the engineer is
to convert such spasmodic efforts into regular and
continuous action—to gather in the harvest, as it were,
and to sfore.it I garners against the time of want, The
flood-time is the harvest, and the tanks are the garners:
the former is taken advantage of to the fullest extent by
the irrigation channels, on properly adjusted levels, and
the latter receive the surplus supphes to be carefully
retained - until the (.cmand for them arises. The impor-
tant actiwn of the tanks in the general scheme will,
therefore, be readily recognised, and their number will
have to be proportioned -to the extent of storage area
required for the volume of water necessary to bring the
cultivation to maturity. o long as the river feels the

~influence of the monseons, and is sufiiciently high to feed
the irrigation channels, and thus to irrigate the country

directly, the tanks fxre passive, and merely retain the
water. When the monsoons cease, and the irrigation
channels are dry, the tanks become active, ardl each sus-
tains an area of cultivation proportioned to its own size.
I shall have occasion, hereafter, to advert more in detail
to the tank irrigation in the Madras Presidency; a
system of which the origin is'so remote in date as to be
lost in the past, and of which the examples existing and
ancient are so. truly stupendous as not to be looked

4 ’
9]
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at without wonder. ” 1 need not thevefore, dwell longer

at present wpon it; but having by this short nfe:‘gnce to ;~
it completed my dmcmpt:on of the w sorks on the {wmﬂh,_

1 may now pass on to those of the CGodavere.. R

CHAPTER IIL

- Having left Bezwarah on the st of February, I reached
ﬂowlm SWOTAIm Near Rﬂjahmmxdrv the head-guarters of
the Trrigation Depn\,rtment cn the 3rd, aud devoted the
succeeding eight days to a personal examination of the
varions works in the vicinity, under the guidance of
Major Frederick Cotton, of the Madras Engingers, tl';o
 officer in chief charge of the operations within the Del
of - the (mda,wr}' ‘This - association was of qypcml
advantage to me, and I canunot express more strongly
than T feel, my sense of w‘aLsz'* “Cotton’s  personal
kindness in accemp.m) ing me to the different pomnts
T was anxious to viit, .mi in giving me. unreserved
recess to all his sources of mﬁmnatmr, public and
private. ‘Tt is to these, and to the reports of his brother,
Colonel Arthur ‘otton, that whatever ot interest or
alue which may be found in the followirig ‘descriptive
+ details is to be attributed, my own work being Himited
1o the. arrangement of marcrmlo, and the record of
such personal impressions o 1ny inspection of the works
Jeft on my mind. ‘ R - 4
'1 here is one pwnt of Vn. v from whence the recent

T
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: Godavery, by uuimw_j the:

ﬁhﬂ eﬂvrztﬁ of the {amis 1& of - 193‘3 34’ werc ielt w:th‘
great’ csuku, rihroucrhmn the districts of Ra‘whmundry_
“ and- M%uhpatfun tra e

54 INFLUENCE  OF FAMINES.

periodie famincs that have desolated dxﬁm'cnt parts of

India may be 100&0& at with satisfaction. Thev have

been the precursors of all those great works which of
late years have honorubly marked  the  progress of
public unprm('mmts for agricultural objects. To the
famine of 1&:/»38, ’*wriuex n India owes the mmnufu‘ent
project of the Ganges Canal; to’ the like visitation of
1833-34, Southern Xndia 1s indebted for tlie- extencwc
works on the Kistnah already d@sc‘fﬂxd- and to the same
SOTLCO, shb yet more. extensive operations ir? the Delia
of the (wdaww may be proximately traced. This
rolation oi cause and (*ﬁ(‘(‘i between two such series of
pvents is dnubtles:». a very natursl one, for the disease
wis meomlv qumfcshm of its own remedy ; hut 1t was

__lmq before the’ mxmcctum was p:actzm]]y re“onmvml ‘

and in many . mﬂucnh mmds the recogjnmon has

'scarcelynbuen mada aven at this hour. It scems a very

511111)10 process of ‘reasoning to infer that if the failure

of the natural supplv of water; however obtained, be

the cause of famine, the removal of this cause by fur-
s the mtuml and leﬂmmale
'nmf p?mmc“ul and hnancml ‘evils to ﬁhu

cure ior tho

the effort is gm u}{* 1o put the mmme in action, and fewy

rrreat mi(ﬁkrtanu”/« haw bem mom Caffected in’ ﬂ](‘ll“
“"‘bw gush a state of thmm, ﬂlan that

origin and. plﬂﬂ”l
whose object is 0

banish mine from the’ Delm of the

_’J’fﬁl": of this no.}le nver

f} 'ui b} the God'n{‘rv : Thc few

it lch. But the quc stion in it smtpic form becomes
‘comphmmd b\ all sorts- of doubts and dlf‘imﬂtlcs when.

IN PROMOT IN-G [ERIGATION. » 85

irrigation works existing at that period. were wholly
inadequate, not to the prevention, for to that they never
‘aspired, but to the slightest mitigation of the scourge.
Their heads were on levels so much raised above the

- bed of the river, that it was only in high floods that any

water entered them at all. -~ During the scason of dearth

there was no monsoon, and conaequentl\ there were no

freshes. - The lands were therefore sterile, and “the
agricultural populf_\.twn more - than - decimated. The
G-c_:v_ernmeﬁ't revenue fell immensely, and what was
worse, continued falling year after year, till it scemed as
though districts blessed by nature far be‘;cﬁnd the
average standard were dcstmod to become desert was tea.f—;'
_’Tt' was noteuntil the year 1844-that any (,ncrgetu,'
moverffent was nnde for the xcctlhcatmn of this statc
of things., A yearly deficit of - revenue amounting to
5 lakhs of rupees {50,0001.) from 2 single district, and 2
steady decrease in the numbers of the people thrmmhout ,
the Delts, forced on the Government a consideration of
the means. Vherebv uch disastrons results mlght be

‘averted. - I'mmunatel); ‘m”ry step in the progress of

works for irrigation in India tumhhe% an_ advanced
point of departure for’ new (lL,alf"nb In Southern India

»tha rosults to the Gowrmnent and the - wmmumtj, of

which some actual examples have already,been given,
are invariably-so great that the wonder ig, not that

. hrrrm pro]e(, ts should be propo&.(‘d by the engineers,

tm‘ that.is a nrxtuxal result of professional feeling and
mterest but that Grovernment itself should not search
oufy - a;nd . seize “upon w1th ‘B.Vldlt\, ‘every— available

» opportumnv of mwstmg its mpltal n ways so productive

to its.own rcumrcz,s, and so conductve to the good of the
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c,ommumh ‘x In the prmeuf Justance, thf‘rc w&aro the
eminently s;uc'c(,s sful resnlts of the w ork&t)n the (.umwr)
and the Celeroon to. appeal to; nezsrlv ~eight. years’
‘experience had tested. the - efficiency -and’ proved the
- stability of these works and their. resultsion the revenue
of the state, aud tha»pmﬁpenty of the distriets under
their influence, were such. as. only dl.:tcmperud minds
could question; while: reasonable  and _practical men
never thought of doubtmg them. ' It was evident to all
familiar ‘with the characteristics of the D3ltas of the
Cauvery and the Godavery reﬂpfzctwdv, that in the
natural ¢lements of productiveness,. the ‘advantage was
with the latter. It has a. nobler ‘and Tnore: constant
river flowing through it; a topcmraphy Bettor roadapted
to Irrigation ; a riglier soil and & superior. wwg*rd‘pluc'ﬂ
position, admitting of the. eultwatwn of . products more
varied and more 1iu.zblf, ﬂmn the! snnp!p rice staple of
Tanjore.’ Honce, then, on the aubmxmxon of the projects
for the works in 1844, they were m”'nr ﬂﬂy received
by the local G‘mcmmcnt submmted to, and:in due
course, about: t.‘m 'year% }aier : v*mb sms;tmned bv the
home au?homtms. = TR T ;
T As prelmnmry to'a de&crxphan Gf fhe, work.s, I mu‘st
'endeavour to- give. as clear-a sketch as: I can of the
anpplvmg rgver ‘and: t] o gmvml features of the conntry,
‘i so far as- thbse are d:rectl} f*onnect(,d ‘with “its
';(:anClty for irrig: ation, . L i

:‘Nlth its heads swuatul .xbout the pfu‘allcl 0{" 20
degrees north latltude, and bet\wen 72 and .73 “degrees
- caqt lonmiudp, and mnsxetmgfof a, pcrfect netwurls. Jof
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at about 650 miles in length. Its basin of dralnage
has, Jowever, fully twice the ca pacity of that of the
Kistnah, and its stream is swollen by a series of great
feeders on both sides, collecting the waters of a tract of

~country mot-less than 60,000 squarc miles in cxtent,

Fesy

and consisting of mized mountain and plain surfaces.
Its whole valley is under the full influence . of both
monsocons, and - its bupplv “is perennial ; being  com-
paratively small, of course, during the dry seasom, but
enormously*inereased during the rains. It is caleulated
that, at the minimum height of the stream during the

' )
year, a volume equal to somewhat more than 3,000

cubic feet per second may always be reckoned upon, while
during the Fains the (Lvallabl‘, supply=tbr agricultural
pwrposes may be estimated at not less than four times
this quantity, or 12,000 cubic fect per second. 'Thbl:b
are, of course, periods when the volame of the river is
far greater than’ this latter amount; but for practical

ends, and as measures of the capacity of the stream for

irrigation, 3,000 and 12,000 cubic feet per second may
safely be assumed as the constants of discharge during
the dry and wet seasons rcspeuwely, and T will so
employ them througheut this paper. j

The fall of the river bed is most irregularly distributed;
that of the country forming the banks, o the other
hand, “is- very’rcgular from the hln'hlamls on the
northward down to the sea coast. The stream br caks
1;hrough the highlands just referred to at a place
‘named Palaveram, and the surface of the country there
is 80 feet above the level of the sea at high-water
spljmg tides. The difference of summer and MOnSoon

*levels of the river's surface 15, at the same place, 38
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'”t tha Junmon of th«, rwvr

Puluvemm 1o

ut'nossuch fégu]arxty}
‘;nentmns th'xt int om,.:{,

F"fmr SURFACE OF COUNTRY. -

uﬁ’hmult 0 Note that the high flood surface level ofs
the river falls towards the sea at an average rate of from
5.0 18 inches per mile. ' AR R I

The surface: of the country on' the right ond lefo
nan};_oi j,ho river falls with great. regularity towards
he coast. Above the head of the Delta at Dowlais-
wmm, the gvmral fall may be estimated at 18 inches
er: mﬂa ; ‘and below that ‘point the average rate
locreases to' 12 inches. These details will illustrate
,nﬁ' cumtlv thee longitudinal Lmciwn of the de, in the
hmctmu of ‘the river’s course. '

 But he’re ig still Lhe chiaracteristic featurL of Deltaie
" ors, in the: tmnncm, slope from the central rxddu
,';\vhuh th(, stream runs, to be: noticett ; and in the

age: of the Godavery this is still more prominent, and
‘tlﬂ better addptul to the purposes of artificial irrigation
1mu we Dave: yet found it to be either in uw ca\e of L %
Jauvery or the Kistnah. . R
/The- faﬂ uf the country on the rwht bank towards the
w,*fund oi the left bapk towards the west, is much
norcvr..qnd than that towards the sca. By sections
aken belowithe point at which the' Godavery leaves the
dlls, it uoul&. ‘appear That both on the east’ and -west
anka ﬂlla t, ansverse slope is equal to 1‘7’ fu,"o por mllo

'f“',/.‘tnen, fhe rncr rvns On tho crest ot a (rrelt‘
‘ ,:'mh‘mhnent, ranging i‘mm a nummum of 6 feet
the }Lvd
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- Ul(‘: areas oj thu ecpamtb portwm ‘are given ns
’ ’ﬁlcv.r;,,.,-._..;_ﬁ L ' v

tni ’Gm um'v...,......... cesreestessessrnis 450 square miles,

B ween tha two man I‘mnohm everevrserranans '. - _'-'ﬁG "

hcsr of ﬂw (}w}‘u cr), ﬁm} wit hm thr' Dx:trvt 0 '
©iof Rajﬂlmmndrv.‘... Rt i
Do,v do. o Mas uhpamm. do.» tothey 300
B Eastern bov'der nf ﬂm Colau Lake ..... RS
S »T(Jtﬂ irr:_gfﬂ)k:,, ATRA Awvensesen seees 2,000, - "

R

0
VI the C‘ohu‘ Lﬂxe 1tse1f and the land E)OJ‘dermg it he
nu*Iudvd ( and there is no Tenson whatever against this),
fin, n 1'1rr able area would be mcrcadel hy 500 square miles
muro, makmtv tbe Whole c‘(p'msc subject th the Godaver v
m’nmt ion a,qu'xl 10 2,500 square miles or 1,600,000 acres.
A dcduotmn of one—tnurth of this for sandy tracts
“and waste lahd’ of various kinds would leave an effective
‘aren of 1r1‘1rratxon equal {0 1,200,000 acxres. ' Now in the

hu,hcst freshes it is calculated that the (zodavorvr carries

jolumo of w‘xtc‘r suﬂzclent for Wdtel‘lnﬂ‘ onee  over -

nlv cp‘zs'nc»(hc c)cmm'enuﬁ, zmd the consfant of duchamc
*fm* rruntwn, or tn‘xt qmntxtv u}nch may be L.bpd)dvd

‘ermd 01 the rivers "()hlm{,. On ’chcuc dam our
wmk to be’ “done. Toust ac,ccammn}y be

urm*r athe monﬂh oi‘ J ulv Auwra’r &»;.;q;r, / nd -
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country, the rice m‘op,"is in the ground, and requires a
constant supply of water ‘te bring it to mafurity.
According to the constant of area irrigated emploved in
this pag wr—-—-xvh.., 40 acres of rice to 1 cubic foot per
second of ‘.‘atnrm—thn (Gedavery 1s competent to the
irrigation, during its high period, of 480,000 acres
of that grain. During its low peried, again, it is
competent to the irrigat ion of a certain extent of sug fu-
cane, esitmated by Colonel- Cotton at 100,000 ACTes.
But in this there must, I think, be somé mistake ; for
looking to the hrvgrometric conditions of the sea-coast
region ‘of the Godavery. irrigation, and of the dry

inland tracts of the Northern Deab, it scems scarcely
probable that & cubic foot per second of .water would do
so much less work in the former thavw we know it to do

in the latter, when applied to precisely the same article,

namely thels ssugar-cane. - LThe constant of arca irrigated .

with that crop in the canal districts of Northern me, .

is ostimated at 119 acves for cach cubic foot per second
of discharge; ' but taking it at only 100 acres, the volume
of the Godavery at its minimum would be enough for
the full irvigation of 300,000 acres of sugar-cane.  Rice
requires fully 3 times the quanult of water sufficient for
sugar, and unless there are circumstances of which 1 am
ignorant, serving to change the ordinary relations of the
two produets in reference to irrigation, I cannot see why
the Godavery. works should not have full credit given

them for the work which'1 believe them vompctutt to

irkorm.

HL\&-L" 81, the total area for which water is pvrma-
nently zwudablg: amowtts 10 780,000 acres, and as the
irrigable arvea of the eatire Delta has been estimated at

-a

WORKS  REQUIRED AT THE GODAVERY. ah
- . 13

1,200,000 acres, it ‘appears that very nearly two-thirds
of it are eapable of being actually watered, leaving ounly
one-third for dry cultivation or dependent on the rains.
These proportions Faise the Delta above the highest class
of zrrm‘xtod tracts existing at present cither in Northern
Ttaly or in ‘Northern India, and give fair promise
of an ultimate ‘condition of agricultural prosperity equal,
if not superior, to anything which has yet resulted from
works of irrigation in this country. I shall havg o better
opportunity, *nereafter, of alluding to the actval money
roturns to ba anticip ated from the Godavery works, und
may now pass on to'a general fh seription of these Works
themselvos. ’ o '
f? here arc four classes of works reguired to raise
the Delta of the Godavery to the highest degree of
productiveness of which it is capable. These are—
Firat.—-Works of ir '1rfat'mn proper, being Dams and
attached channels. whereby the water would be
delivered on the surface of the country at efficient
levels. EI S v :
Second.—Works of dmmatro being chamnels of escape
for the surplus water.of floods or irrigation throwr
aver the surfzee of trhe country at inappropriate
- seasons,.or likely to stagnate for excessive periods.
“Phird.——Works of _protection, being embankments to
the river channel sufficiently high to prevent the
monsoon floods swamping the crops, and generaily
devastating the 1ow tracts by annual inundagion.
fourth.—Works of communication, being navigablc
channels wherever they can be obtained, and Io.uk
sufficiently cmbanked and bridged to preserve the
cross communication during the rainy season.
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At this present time none of these series aro pmfmtod
but the three first” are in active progress, and have
aleeady led to satis tur-mr\ results.  As ‘1;(3gards,_thc:
_fourth, a large extent of navigable channcls fitted with
locks exists, but’ no. mlsed roads bave yet, been com-
menced, and till théy are carried to such an extent as to
make transit practicable during the raing, the Gudavery
Delta will m}ntmue to be inferibr to that of the Cauvery,
the lattm;, being ubtmdamh cupphed in ﬂn:. pnrtmular
Wm' > -
iu d")abf‘!b}‘!)“’ the v'oﬂrs oir nrm‘mnn, t‘h(' ﬁr%t md
most -~ import: tant, as hvmg that  on Wil i i hels
system: rests, is the. Annicut, or DLLm, across - the
Godavery at Déwlaiswerarm, about four miles below the
town and station-of ‘B 'xjahxuunfir§, the capital of the
©district of the same name. T have ’Lh‘()dd hod oceasion
to remark, thrsb at this point. the stre: st heeomes
' subdivided into several channels Ty the mturvmtiﬂn of
islands, or as they are locally termed * Lunke "% The
number of these: chs wnels ' is imn*, and .1cmns mch a
| separate Dam. has been construc ted on the same benercﬂ
plan, and- enly with slight vagiations of dmlenz,mw
This subdivision of the stream was.of special ¢ advantags
during the. construction of the works, as it admitted ,of

~the’ sivere bupplv btnng -dwem-d emuelvﬁrom eac h _

-‘.

¥ Thew “ Lunkas are ‘r-cn]l famous for the tokacco t‘ho" 1’)1"1(11‘(,(.‘,
- and give name to & pwuhm form’ nf chemot muoh "mm“{cd bv Madras .
~men. Lmust h'wu cen unlucky in my trials of them, for’ they svemed"
ta mv iy
tiin, al;u'L uml most pnigut‘ lerms ‘native to Lﬁm'mrﬁy, and w ith Mm h
: made pcx*somt ncmmnmnvn

*most tmvnheu mmt bt “part: of It 11" have.
pm‘h'qw fike m)sd{ o theit awn: dwcrm.h,.

i ' ' :

-ncel_r acnl 'md omrse m ﬂavcmr J!‘ﬂuddhl" me of ﬂw ]ong,

“FHE DOWLAISWERAM BRANCH DAM. Q7

~ channel in succession inte the others, and of the masonry

being puilt accordingly with little or no annoyanee from
leakage. The bed of the river is throughout of iium
sl and in such soil are the whole of. the foundations
laid. , . '
"Connm o . |
i u,ncm from the. castern. or left 1 bank, the first
portion” of the’ work, is the Dewlaisweram Dranch
P B . g q . 4
Annicut or Dam. The total length of this is 4,872

g £

feet, or 1,624 y: ards. The bedy of the Dam consists of

. 4 mass of msso n_ry rcsmw on front and rear rowss of

sl 7 oan e i
weily, eaeh well beuur 6 feet In diameter, and sunk 6

i ics*t h ‘u,w,r}w j*'el of fhe d%p bed of the stream. The

REEOD Ty tormm"\'f.m body is! c{}mm sed—1st, of a front
v - '
curtain wall mnmm{ wmong the whole length, 7 feet in
hmgght, 4 feet in thickness at the base 3 with footings
-« ) O‘. .

one fool hroad on vach side to cover the tops of the

wells on which the enrtain wall rests, and three feet

> ’v < . N - . . -
, thick at the summity 2nd, of a horizontal flooring or
, wasteboard, 19 feet in brea dm, and 4 feet in thicknes

: 8%
Brd, ‘of a masonry counterarched fall 28 feet j
[P 7 T TR ICN B » e . R
])u'f,dd h, and 4 feet thick; of which the curve is
slight, that the form may be considered practically as

that of inclined | ' 1
that of an inclived pfane. The wasteboard and tail -

22
Oﬁ

slope are’ protepied: against the action of the stream by

a covering of s

rongly cl zmpcd cut stone ovey all; 4th,
A nc apron in rear formed 9%} ihe most ™
1r13551y'(§ stones \,n‘ onrqbl , and extending about 70 or
9:() feet dmw 'ﬂ,tmam. This pm*" ts the rear founda- -
[ions agai nst the erosive action of the stream passing

of a roiwh 5tY

R o
pver il Dam, and will be extended as circurectances
iy require. - The body of the Dam rests merely dn a

1’&150{1 llltbi‘iul' mn:oa*mm*nt or C(H"’ of I}!C cemmon. by

. . . H
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sand, and no precautions to strengthen this in any way
have been considered necessary. . On- both , flanks
masonry wing walls and revetments connect the Dam
with the main land on ‘one side, and the island No. 1
(I dispense as much' as possible with proper names, as
they are so very unpronounceable) on the other, thus
obvialing the risk of the works bemg turned by the
river in flood.

On the extreme left flank of the Dam is 3 sories of

warks, consisting of a lock for the passag2 of craft, a

head-slnice for an irrigation channel, and an under-sluice
for purposes of scour and cle carance from. (}(“W\HH The
first bias a chamber 100 feet in leng# 7} “ind 15 fuu. in
breadth, with a drop of 12 fvr*t\..uu“frticd with all the
machinery in gates and sluices required for effecting its
chjects.  The sccond or irrigation sluice has 13 vents of
6 fect each, thus giving a clear wator-way of 78 feet.
FFor ‘purposes of cross communication and approach to

the Dam proper, the small arches of the vents are .

surmounted by 3 large arches of 331, 40, and 33 fect
i

1 span respectively, carrying a roadway of 16 feet in -

width, between the parapsts; and the flanks of this upper
bridge are secured by massive wing walls strengthened
with counterforts. A line of revetment wall 157 feet

in length, also supported by counterfortl;, and protected
in front hom the action of the current Iy a semicircular
mass of rough stone projecting up stream like a huge
bridge starling, and having a radius equal to half the
length of the wall, or 784 fect, conmects the head and

under  sluices.  The general disposition of both aip

regaras voadway and vent arches is the same; but the
under-sluice has three of the former, ¢f equal spans of
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42 feet cach, ﬂnd 15 of the lfmm' bmmfr each O feet
raw for scour is therefore 90 feet.

span. sihe clear waterway
For minute professional details of these various WO!‘H:S,
I would refer to the plans accompany ing this report, in
which they are all very fully exhibited. |

On the right or island ﬁ‘u‘!\mu upstrean revetment
is carried 207L fect into the solid -soil, and on the
downstresm side the corresponding work has a leflgth
of 874 foet.  From the termini of these masonry lines,
2 substantial’carthen embankment is earried right across
the head of the island il it impinges on the flank

. he
m-"ptgmmw of #he Dam acr o83 tha second branch of the

g

nver e

Lhnx 15-called thn Jialleo meh andeis barred by an
Annicut or Dam 2,862 feet, or 954 yards, in length.
in section, this work differs a little from that just
described.  The general dimen sicms of the bodies _m"
. botlt are snmhtr, but the fromt curtain wall of ih‘
; Rallee Dan, instead of rosting on a row of wells, is
founded on a wass of rounh stone, and this mass wtnnds
under the wasteboard - or sill, and part of the curved
tail, thus replacing the core of river sand characteristie
of the Dowlaisweram Dranch Apnicut by one of a more
substantial kind. The rear foundations consist of a row
of & feot wells as before ; and the only dxf}er% wce in the
rough stone rear apron is the insertion along its length
of & retaining or hpnding bar of masonry 4 feet in
breadth by 3 in depth. - The left flank revetments arc
similar, t.huurrh not quite =0 long as those formerl_y
deseribed.  On the right flank is an under-sluice with
eight small vents of six fect cach, and two ‘I:mrge arches
CArTying a roaday ay for cross communieation,



100 THE MUBDOOR ~ BRANCIE DAM.

The ‘;ubdmsmn of the. maint strm"n oi the Gm}:rvwv
.into four channels at Dowlaiswe L{:’gll s not- pvrm'uiﬂut
Tslands No.-1 and 3 are small;-and below them the four
channels reunite. and form: tu o, whereby the waters of
the river are finally c'u'mcrl to  the sea, 'and which;
under the names of’ 1119 Eastern and W'estem Gr()d'wcrv
bound a large: tract of rich alluvial land, on’ the he: vl of

which the rxtrhn ﬂank of. the Rallee: Anmcut dbll‘lb._

For. mo ‘frrigation: of his tract,: said Pito be the most
" fertile tm'nufrhnut l]l&‘ Delta, - :ulo(*iucm ‘_f?rm'xsmﬁ ‘has
‘been. made by a head-sluice: conqtrueted on the land,
mtermerhatelv‘bemeen tho ‘Rallee and nex
br mm, thu Muddaor Tins slmce is’ similar ine its
general plan artd = di imensions’ to that of Dowlaumemnx,
“but with 60 ‘feet. of ‘wa aterway* dxspused in ten vents of =
6 facteeach, “On- the left ‘flank-of ‘the head there is 4

“loek for the pa%safve of craft: into tho channe} A strong

carthen nmbankmcnt runs”as bnﬁ)rc qt uite ,dcr@ss the o

Iwad Iand, :.mlxlﬂﬂ' the. m'rht flank of the Rallee wuh

_the Teft one of | thc Muddoor Branch Dam, to thh wc
H}QY'ﬂoxv 'xdvance ¢TI "

= 1 hl‘ 1ength 0;. ﬂ‘xlS,-‘

the_ thml beetmn of thf- great

-

nu_;ommﬂ' s
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are ,‘urthur the same, and it lns neither head nor under-
slutzes® attached to it The usual carthen embankment
gsiretches across the head of jsland” No. 3, and is
" terminated by the left flank abutment of thie Vegaish-
woeram Branch Dam, the last of the series. \
The length of this pertion is 2,584% feet, or 8613
“yards. In-section it presents several small differences
;'x;om émr of “the others : its height at the sx.l is one foot
greater- than the others; the thickness of the masonry
of the ‘body %f the Dam 6 mc‘nes, the breadth of the
sill 8 inches, and that of the -tail 9 inches more than
the corresponding “details for, the other portions. The
'ouudatmn and core of rﬂand within the bedy are like
thoso of thes ’D(ml isweram- and Muddoor Dams, but
- the ﬁ ont curtain wall s protcc’wu by an apron of roug gh
“stone about 10 feet deep, and 6 or 7 wide, carried alonu
“<itsentire length. ' The rear rouUh stone apron is banded
.. and gtrengthened at 20 feet from the termination of the
= m.xsonry tail by a- bar of stone in-mortar 6 feet wide by
2% fect decp. - With - these “differences in detail, the
generan arra nfrummi~' are the bflﬁi in the other
branches. It was 1mpo~sible.for; me to look at the
set of tl.\, current abo\'n the Dam, and not see that the
Venua}n\'(,mm Dam was the weak point of the entire
struoture, and _that which must . be . watghed with N
“the m‘catcsh pu~51hle care, and protected with the
“utmost caution to guard agaihst a breach.. heb__mam ,
force of the str cam was ‘thrown directly. upon 1t mttmrr -
of the' Pl’()’[LClIVB banks was in progress, and
aceidents. “had already occm'red to the Yyor
bu,n acbepte(l as- warnings, and. ‘had; 14
t1 can

T8

a8

i

1o
L\")

51

mcaamcs of Ixamutlon w dz'w,rt u' ‘

some - =
which had - =%
i yigorous

1 *e..m;l divide ©
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ts force. The right flank terminations are the same as -

before ; and the ordinary cmbankment is carried across
a small island, No. 4, formed by the branch and a mere

channel, across which a bridge of communication, having

vents corresponding in number and position to those on
the left extremity of the Dmvlamweram Dam, is carried,

and connected on its right with an 1rr10‘at10n head for

the supply of the western portion of the Delta. The

series of works on the right main land is: (,nmpleted by

@ luck of the or<hnarv form and d]mensmns for admxthn(r ‘

rviver craft into the western channel. -

Viewed as a whole, - therefore, the“GUdavery Anunicut’

_consists of a masonry Dam  in separate - portions, the

united length of which is 11,8664 fect, or'3,955% yards, -

being very nesrly 24 miles of river channel blocked up
by a solid, substantial, well protectgﬁd‘”m‘a'ss of stone in
linte cement, or without it, according to position, having
a total breadth of base equal to very neasly 130 feet, und

, huﬂ’nt of crest or sill cqual to 12 feet.® The threc =

main objects of the’ Ddxn——-—clearancc, 1rr1g'1t10n, and
Ctransit—are pr '(mdcd for by three soparate scis of works,

one on each- mainland flank, and pue at the head of the
~central tract. The under-sluices dlbchdl‘gb the necessary

functions for the first objeet, the head-slmces_those forl

the second, and the mavigable canal and locks those. for
the third.  Along the entive” lengih: of the: MaSonTy
Dam is carried a line of: cast iron uprwhts about. 6

-inches square, and 8 or 10 feet apart, having grooves on

¢ach side for the 1'eception“ 'Gf_ 24 -‘feet of vplan'kimr,f

* 'The separate m vzcnlry por tions are cunuwte{l by earthen emb.mk-
ments, between six or seven thou&mu feet in mm_.,th and pwtu ted at
the junctions by ful ly 2,500 feet in: nﬂ of manum Yy uvctmgnta ‘

~deal with, whick accumulate in front of
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whereby the water can be retained to that height shove
the silb during the dry season, and a larger volume be

* thus thrown into the irrigation hea ads.

This last ar ranrremenu is one to which serious objec-

tions have beeén oxpressed; and .as the projecting

uprights form impediments to the free flow of the
water over the Dam, and may cause rubbish of various

kinds to. wuwt around and botween them, these
‘objections: are ot unreaaon‘zble.‘ With rivers such as
those on which my experience has been gained, I would
certainly have pref‘érrcd rajsing -the whole sill of the
-work ; because we have enormous masses of the sweepings
of forest-covered regions,  in’ the form - of trunks and
brémches of trees, grass, and other jungle products, to
: even slight
impediments in all stagés of floods, and expose the

 works to veryformidable rvisks. But if it be true, as 1

£

am informed, that the Godayery is never charged with
_such materials except when the floods are at their

_ greatest height, or near it, I cannot conceive thut any
serious danger is invelved in the uso of the iron upri br}\

“and planking 5 e«peumlv as the latter would alway “bo
removed in anticipatioh of floods, and only the former

~left in the Dam. I shall not be surprised to hear a

somp future period, hov vever, that it has been dg,u‘rmmml
to add 2 feet to the permanent height of the *Dam, and
to maintain its wasteboard clear of all impediments.

1 have formerly expressed jny conviction that nothing
“moro than merely local action on the river bed can be
“anticipated from the influence of the under-sluices; and
experience at the Godavery Dam has already confirmed
this belief. " “he whole river bed in front of the work is

I . u
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steadily rising: it is now, judging from the scotions
before me, within 14 or 2 feet of tha crest;. and it will
inevitably go on protrr essive 1‘" until that line is reddw‘i
- and a new adjustment of - the deep-bed ‘on-the np-stream
side will then be complete. In the. immediate mcnutv
“of the sluices a clear channel will be maintained, with
depth dependent on the amount of the depression of the
floorings of the vents benoath the crown -of the }]dm,
~and of this the irrigation heads adjoining w 11l have the
benefit; but whatever contingencies are to be &LﬁtiC{})&ied
from the certain effect of the main work ‘on the general
level of the bed northward of it, should be fairly looked
in the face and provided for by the appropriate arrange-
ments. - The only. one-of any real consequence is the
elevation of the surface of the water in floods, and the
risk of inundation. It will still be a considerable time
before the whole extent of the, ‘deep  bed, under the
influence of the Dam, chn bc so much affectod by
deposits as to lead .to serions vr»nwrpwnces- and there
is- therefore abundant time fo study. the matter, and
to -construct such. embankments: as may. be required
for the protechor}’ of the country on hoth b vLs, as thu@
“necessity for them My beconie s ‘i)parem : .
In speaking of the Locks attached to the I\sstn.zhi(
Dam at Bez uqh, L t(}ok occasion. o refer to wlmt

secmed 10 ‘e objectlon 2ble “in thcn‘ pnmtmn, and’ g

mentioned t 1at at. the God.nerv my own. obs ermtmn\

‘bad satisfied me that - the . d.mgera to the kas’*hcm- .

ﬂehca, and the craft using tlwm, were reali - When I?
saw. the er m}mfu*am Lock on 1hc mrht ma'nhnd
flank- of - this wer %, it was in ntter ruin: the adjommw‘
~bridge had been seriously.. damaged, & ]ar% boat had

~they are
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yone down, and the general aspect of things was cer-
amlvmot satisfactory at that particular place. Nor
Have I reason to Lenoﬂe that the action of the other
Locks was much more perfect: they are used, if used
at all, with timidity and” doubt, and will never fulfl, as

- they ought to do, the object of their con rstruction, until

they dare removed from their present localities, and
reﬁevekfr\om the excessive force of eurvent o which

exposod. I was told that, with proper pre-
cautions, ‘they might be used, and possibly this roay
~ bo true; but to meet the wants of the native community,
~even - what an educated If.l...zmpe{m officer considers
pruper pxecautmns nust  be dxgpcn%d with, “for ~('awv

- will never be observed by men so h.zbltu,dlv carcless, and

constitutionally ‘inert, as the low. class for whose use .

these - works -are designed. The experience of the

present season: (1833) ‘has- zdded force to previous
ob%natlmm' and L w*x%uu'e to hope that no mistaken
views of economy or attachment to puumcmve(} nofions
may interfere to.prevent the arrangements for infernal
ntwlgcmon being .made as Qom'ﬂete, as sdib, and as casw
of use as possible.

I have oot attempled to k‘]‘lLbl‘ into uny . details of
actual comstruction, or of the various means - whemhy
labor- was ‘economized it the collection of materials, or
‘otherwise’; but T cannot leave Dowlaisweram’withouf ot
least. a brief allusion to the machinery in operation to
these ends.  The place had the’ aspeet of a busy factory
on a great scale.  Within the w orkshops 2 steam-cogine
was driving varicus kinds of machines employed in wood
and iron work. A second steam-engine was in progress
of ~construction, of which it was hoped that every pait

o +
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of the machinery would be made on-the spot.  Aun
iron foundry was in active operation, and with  con-
sidorable success. - Outside, sheet-iron boats; to be fitted
" with engines and used as steam-tugs, were being maide
and already three such boats were -in: active aperation
on the river,- tomnw barges laden with -woed, stone,
or other building materials, from the mainland to th
islands ; a fleet of saﬂ.xng boats was also in_gso- for
‘similar - purposes, and the whole was ander” command
of an Buropean officer, who haa &etved . the navy.
The conaéetion wich the quarries and. the hank of the
river was maintained by a short railroad, and a line of
‘navigable canal, fitted" with several ingenious con-
trivances foriamh‘&tmrf transit in,ghipping the huge
stones, and otherwise. *The workshep and material
departments wers by no means- the least interesting
commected with the works, and the whole arrangements
were lughlv creditable to Captxm Hutchinzon, of the
Madras Artillery, the officer in <cmralucharg0 of the
machinery. The only other notability conmected with
the ‘works ‘bmuf*hb under - ‘my observation,  was the
native supermtm«lcm Voermoo‘ to vfhme cnm'fry and
ability Major Cotton drew » ‘my especizl attention, by
~ saving, that without him he . doubted whether  the
~undertaking would have been. completed for -years to -
come, and’ certainly could mnever have. been finished,
-as it has now been, with- searcely Iy a gorious check, and
without an important accident. T 3 10 reflection on

rthe officers concerned to say, that .vhcn I wanted any ’

minute detail- Tikely to have esc aped everybody’s mmnury
“Veeranoo was' sure’ to . have . it. ready. for use. at a
. momcnt s notice ;. and I } ave at'olsf-—-i nmy SaY, N Vel'f-j——

ae . s . -
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met a native whose intélligence was more remarkable.
T hope he has still a long life of usefulness before him. |
' Having thus deseribed, in general terms, the main
features of that central work on which the Godavery
irrigation system. rests, I may now proceed to notice,
in the samo way, the local defails of di%tribution
n,m“nuviw, and such other pomtn‘, as are necessary . to
cump{este the view of the cntire scheme. ‘

In dnm«\so.,ﬂ-;t will he convenicnt to sub-divide ‘cho
Delta into f;:{‘&iin}‘ni a(lcwmm. the houndaries of which
are well defined by natural hne.,, while the irrigation
of ‘each is provided for by specific - works. These
sectinns are :—First, the Edstern, bounded on the leﬂ;'
by the limits: of the Delta, of which Samuleottal may
be” conveniently daken as the estreme point, though
it -is proposed to push one chanpel beyond it. The
right boundary liné is formed by the Eastern Godavery.
Second, the Central. acbtzon, being the tract included
“between the eastm*n and western: branches of the river.
At about' 15" miles t\'om the  coast, the W oatcm
Godave vy thrm*. § - off l'u'sm branch, 'wlud., aitr’r
“very, forfuous (,ours\,, ;mm the sea b} 2 mouth of its
own. Between this fninor and the. great main branch
on the west, is included a very rich tract of land; for

the irrigation of which special provision, to be described -
hereaftery has been made.  Third, the West8n Section,
~bounded on theyeast by the Western Godavery, and
on the west bv the Clenr Lake and country, forming
the connecting dmk with the Delta of the Kistnah.
"The' irrigation chansiels in vach of these seetions may
be noticed in the order of succession thns’ given,

The gene ml idea pervading the plas for distribuding

. . ’ . .
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rthc ch.umcL of ;rrumtmn has: evulmt by, if I miay judge
frmn the: m‘ms bt,iort, me, bus*n to- csm‘ .11011# tha “b:xnka
of each maiu hr mch of the river 3ong,1tudm.zl eastern
d . westerm, Lhamnlw. .and to. _earryout from: tbu
- on hotkr h’mdw, such mxmher “of  transverse - (*hamu‘lc
- ase the necossities “of ihL c‘mmtryv rc,qun'ﬂl - There -is
r;a':jnmmfe propne*ty in “this "arrangement, for- it -will
‘,‘,‘}10‘ bumo m mmd ﬁm* T Imv ;

-‘;Jdewmbvd the: river : -ag
‘ cﬁy;ated from
ma:;mmm 4L fedt above the
fc,omhrv two miles rhkhmi from it Hence the irans
verse charmels have 1 he fu]i advanta ge of this c»ﬁmmand
' jzmd distribute ﬂm Waetcr with adinir: able‘ fect
4 Them transverse channﬁls, }im\mw ', 2renot uoc*e:mmi)
: ;mnnwmd mth th(, ](xnrrzmdnml ones 3 biit when oceasior
'?remm'cs, are pra;octe dn'ecﬂy from -ﬂlv;?headﬁlume intc
: }' z;-ﬂ"d}ommrr u)unir) In acwrdmrce with: the’ rrcuem]
o pl:m, thc 11'1‘];; hon of the ea:;tnrn uu,'mon nF tL-:

i (:,‘ munnnnn 01-8 u)

,V‘_"thc ‘
‘ra,bout nules m i the, sout]mard‘.;-r "{t s pmpoced e
;'pwlﬂnrr it .1bout 1() mllus farther, and then to wnneei

~three sets of locks for overeg
Ceurrent s Tasallsohe i

“actually p&'uwdw
to- be- hi\eaﬂer

~miles frofi=cis
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Madras, and a place that is not known and appreciated

“as it ought to be, simply because its whole history is one
“af. nerrlr‘ct and indifference. , This latter channel is one
of the hlﬂ‘hﬂs{ importange to the prosperity of the Delta :

it links the Godav ery with the sea at a most. favorable
pointeby a line of internal ncmmtmn adapted for the
largest form of mative boat in uffe; it is provided with
ing the sul*plus fall ; its
e sufficient or capable of
being madd® so, if it is reserved for navigation alone,

during nearly the whole year; and its:course is quite
direct between its two terminal pomts. At a place

- called Chmtapﬂl*y the Coringa line throws off a minor
~ channel ont the right for irrigation. Ihe total lenm;h of
- these md»p(‘ndenh transyersoe chammels into which water
‘has already been ndxmttul is 75 mlles, aud a farther

length-of - abcut 50 miles i 18 elthm in cour% of excention
or projected. -3rd, by a series of transversc channels

having their heads on the main emstern line, a and ¢ deriving
 thieir supply- from it Of these, one only, with a length
~of about, 20 mllu:, has as yet had wa’cf\r in ity but'nearly

100 miles more are qnarked cmt, and arc elther being
carried on or will'shortly be commenced. Of this series,
three are’ chrwth connected with the eastern river bank
channel, while five others re thrown off from the tt‘a‘lb-
verse (,h‘umols themselveq. There is, therefore, either
‘or in accordance with existing plans,
provided, for the irrigation of the
F length of main channel of about 220
ich water w il be: supplied -to vﬂlaﬂc
channels to an uctvnb (kpcndent on the available supply
of water, .

eastern
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This supply, dnmnﬁ the so: son r-" 1 e rm- vrqy md
. be equal to 4 ,000 cubic feet pnr 800 mld ioe 2. vu}mmnng an

. . o
equal distribution of the estimu u‘mi g_}crmunont volume o

the river to.be made among the three tracts of the Delta,
and the t-m 1. il‘rlgatud area WIH w;ttlx the mual dat“,

xulwrnu}cw 0’1 tba* mmtﬂr?‘ Lms g1 pmapewb LLI'M]DJV of tho

most encouraging Kind. \I‘ hie equable distribution of the

supply would probably, howsszz, nob be the best; ‘bus
on a matter of mere detail like this it is ot necessary
for me to oceupy. time and space. It is’ quite. s sufficient

to make it clear that vasj of the. Godavery “160,600
acres of ries k md may be cultivated annually, if it should
ha expedient to ¢ ey this culture to. bUCh an extent. 1f
it is not, there is.an ample field for, iha cmm.mphou of

: the, water in (;tucr portions of ﬂm wmm 7, and ucltherv

.f‘memsm nf nor the ag mouwnr.ﬂ portion of the mmmu-
nity need: lose o dxop of it u:mesdy Duripg the summer

1,000 cubic foet per second would. be-at ('omm'md in

this region if required,. and such a vohmw of W:Lt(‘l‘
~ would suffice for’ bringing: to xmatumtv a sun"u' crop on
100,000 geres of land.:  © g ,
The cmtml track Of the Delta cemxct.,, on a mun’h
estimate, of 352,000 acres, 1vmg_ between the two great
Dranches ¢f the rlver, fmd claarac‘mm?ed by a rich
-alluvial soil of surpassing ieruhtv. “For the irrigation

. of this area & wain th.umel Im S tiu? Ral}ee head at

vth Anmcu’r and after o COUrse of ¢ 10 8 m1 ) divides
into a vight snd left channel, cach fcsﬂo nlr e general

- directi on of the branch stream. mar ,s* tuv-..»

i again bu‘m mded Hn‘m ‘ing oﬁ B smaHm hm,, whlch is

- of bricks 2 feet in breadth. ' The flooringfis 1 fo

At about,
-6 miles from the- point of sep wi tmn, ‘the rwhu channd :

THE GUNNARUM AQUEDUCTI’ © 11l

carrieg) across the minor branch of the W’eq%em Godavery,
formerly, alluded to, and furnishes a a supply of water for
th(» irrigation of the tract between these branches.

The passage of the branch is effected by means of the
Gunn Um MLu‘dm,t———w work most creditable to the
pmf(wmnl character of Lientenant Haig,*of the Madras
Engineers, the officer by whom &t was constructed. It
will he convenient to give a shight description of it here.
The total length of the agxiduet, between abutments,

2,248 fect, &ivided into 49 arches of 40 feet water- WAy
pach- at the springing of the arches, and 483 piers. of §
feet in thickness at the same points, with an external
batter of 6 mohes on each side. ‘The abutments on
both sides :m', segments of urclwa, havitig radii of 35 feet
terminating in return walls, bindi ing the work into the
exthankments ~of the channels 15 feot in- lcnrrth each.
These and the piers rest on wells 54 feet in diameter,
and sunk 8 feet dwp in t}n, sandy bed of the stream.
- Over the well-tops is a flooring which, in 25 arches, is
composed of - COH(‘]‘M@, strengthened by & bond-walls

thick and is -supportpd by 5 rows of wells, 2ot in
diameter, and sunk 3 feet in the sand beneath, the heads

“being secured by the bonds just alluded to, which run

through the whole length of the flodring, . The total
height of the piers from the floor to the bpmnﬂ"nm-hne of
the arches is 117 feet, the rise of the arches 7 feet,
their thickness hromhout 2% feet; the hoxght of the
parapets ~bove 4 ne line of the crowns of the arches is 6
feet, and Lub, me surmuuntcd by hfrht woudcn raﬂmga
34 feet in height. The top of each parapet is made to
ATTY o toof ]Mﬂle‘,’ 6. feet in breadth for pulposm

't'——-—”



W cﬁ 'k there  were sevel

“ Fail '

112 " DBTAILS THEREOF,

of cross communication.  The spandrils: are not, filled
in; there is no flooring éé}‘thc aqueduet channel hetween

the parapets, which' are 2. feet thick at top and 3 at
Tottom, with spandril quL, 1 foot thiek and.of Iength;«
varviable according to their position. The water. thus
flows over an exceedingly rough bed, and when T sew thé
al awkw.wd rapids -at difierent
pmnt( of its 1(mgth. ! "}ern is i ﬂﬂ] of. 2, feet’ from
the eastern to the ‘Westeriw end, which, xs:xncdrly:a-
‘the rate of 5 fest por mile, caiging  great rapidity of
“gurrent. Thc breadth - of - the 'hamwi varies a little,

anging from 22 to 24 iec*t Lm)% stone aprons protect

~the foundd,tmns m front and rear, and they will be

extended as ‘oceasion rcqmm». :
is. perfectly plam and’ hard—in fact, the clevation is
,memh’ tlm‘” uf ) vall wi ith e, series of holes ﬂlrounh it,
and its, dp’) ance ‘i3’ even }wfmc,r thau there wasiany
oee asion for mqkmﬁ‘ it. "The whole strm,mra is of brick
in excellcm;
or 18in. by 6 in by 8in.
1 1111, the length of. eafh bmck is traye ‘Tde by a
" small™ eifenlar = hole hali an: mch, in- d nn(:tor. « The
msult; of- Lhib Wereso! satlsf'mtor i that toon my arrival at
Roorhﬁ” }f Bt Ls;m‘stcd its f,hbm‘fr {ried in bricks: of the

~ samea size leqmrod for thy
'.exper;ment has. proved vérv sucwssful
- eing, bumt ; }erﬂ etly. t’m'uug,hnut its eum'e bulk.z »Um
little ho]o in’ the Lentr E;01" tle b!‘xcL seein to 'wt a8
oA conﬁuzt- : \ :

- 'mmsw*c 3
- :wmplpt :

- a-longer

“The 'mhuectur.d (lc-surn.

Ganges Canal wm}ts, am{ ‘the
the m‘ltmml_

) nunfwghc brmks JDreing ummmllv Targe, -
To fauht.at; their:, ’buucr :

¥

asfj

- date of its c.ommeneement
lated;" 1n1men=.e working ~parties collected” from the-
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almogt disappeared, and the facility with which material
so much above the average bulk can be now supphefl
fully compensates for the little difference that remains.
For farther and more minute details of the work I would

refer to the plans.

"The average capacity of the d}annel of the aqueduct,

‘,\"n,h 4 feet: of water, a slope of 5 feet per mile, and

a mean breadth of 22 feet, may be cstimated at very
nearly 500 cubic feet per second ; but on emergencies it
is of coursd possible to force from 100 to 150 feet per

- second more through it without any very formidable

risk. Taking the dleh'XI’ﬂ(‘ for full 1r11¢rdtmn at 650
feet, the m'}natbd area nuuld be 26« 000 acres, supposing

‘rice to. be cultivated exclusivelyy the! total area of the
tract - is approximately - about 60,000 acres, and the

culturable area may, therefore, be estimated -at about
45,000, Considerab oly more than Lau of this mj 'rht-

- accordingly ‘be placed under ‘wet cultivation, leaving the
~ remainder dependent on -the rains or the accidents

of the river supply., This proportion is superifr to any
of our canal districts on this side of Tndia, ani & arply
sufficient for the ordijiary wants of tho commuuiisy,

- It is a peint ‘worthy of note, that the whole of thi:
great work™ was completed in three months from th
Materials had been accumu-

[#2]

49

vl

adplnmﬂ' ch%mch., and every preparation made before-
hand.  The water was then turned off into the Western

 Godavery by the reﬂul“&, cmbankments ; and communi-
 cating his.own ene-:gﬁar%? wovhole establishment under

his control, Lieutenant Haig virtually completed the

agaeduct within the period-T have mentioned. I must
. ) L] . . . 3 .

- TR

2
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not conceal the fact, howéver that this speed was, p{ﬁd
* for by a prodigious excess of expenditure on the original ‘
estimate, amounting to close upon, i if not quite to, 100
per cent, The officors en the spot maintained that
there was real cconomy in this appavent extravagance,
bub the Government ﬂad very naturally been startled
by iis oceurrence, and the matter was in active dis-
cussion during my visit to Madras; but how it has
been settled I do mot know, and 1t would require a
much more intimate knowledge of the. acdunts than
T have to-warrant any decided Opinian whatever-on such
a raatter. ‘ ‘ '

Tt is mlp‘;ml)le s Conﬂdml* attentively the circum-
stances pxite which the Gunnarum Aquuduct is placed,
vvﬂ‘m” having the ililbail()b of its perxmnent stability
foread » “pon ene’s consideration. It is unquestionably
exposed to great risks. Tt seoms to be possible to
securs foundations on the rivers of Southern India,
with their very low slopes, by means which, with' our
own esperience of the rivers of Northern India, we
would be* justified in *)rormmnc ng utterly. unuvqnate
and with which, in- fact, we wogld pever dream of
opcratirm since they would muxmbly fail on the
first serious trial. I therefore conclude fhat, so far
as the mundatmns are concerned, previous experience
in other andl similar 1‘)(,'111[1@& is sufficient to warrant
their bww pronounced trustworthy. But the provision
{0“ the passage of the floods scemed. to me inadequate.

Vithin a few months (or poa! ’ﬂ\y WC‘“?&S, for 1 forget
thn orecise”date) “after ‘thiiru It‘tmim’t was. finished, a
flood rose, as 1 understood, not less than 5 or 6 feet
over the level of the tops of the parapets, t}lus burying
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the whole structurc under water. The height of this
flootl must have been about 30 feet, and it was no doubt
.an extracrdinary one; but not so much so as to place
it beyond the region of wntnmn(w, for which, in
projecting such works, it is necessary to -make some
adequate provision. The sectional arca of channel for
suc a flood, as provided by #ature, is approximately
about 72,000 square feet—that provided by the eugineer.s
is considerably. over-esiimated at 30,000 square feot.
't is only necessary to look at the elevation of the
aq:_1».+drmt.,‘and't{> note tlhie preportion between the solid
and permeable surfaces presented thereby to the stream,
to make it self-evident hew serious an obsiruection t«;
the current the work must be in all _considerable floods,
hut espemaﬂv in those where the ﬁood—lev L Ages
on the parapets. I must confess my own cg? dc
to be, that this aquednet will be a constant Siree of
auxiety, and that the pmbabﬂ.xtus are in favor of the
repeated occurrence of formidable a2ccidents toit. That
this anticipation is not imaginary. has heen proved by
the'vci};periexllccioé' the past season; and I quote a few
x:-'ords' from a letter, under date the 19th August, 1853,
from an officer irftAnately connected with the works,
showing that already the dangers to which the structure

is exposed have exhibited themselves in a very serious

tm'm Sl ihe great aqueduct; by the *nv,,ha;, recelved
“ considerable .damage ; the high and heavy side wall
hfumn' ‘broken and fallen flat wpon three of - the
an.hm which ‘are thereby ci -acked conaldurablv and
“one of ‘them verv ”\'HV' This was caused by véry
“ high- freshes, which canio) wn at an unprecedentedly
Vear}y‘ porm.d.. The Vegaishweram  head-sluice (::;t
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“the Amnicut or Dam) w as alko partl; des itroyed ; i
¢ the ruins of it¢ adjoining lock I believe you saw.
« The Kistuah also rose to a prodigious height, and '
% Aooded vast tracts in Magsulipatam and .Guntoor, s ,
that the people had to mount on the rvofs of their
houses and on carts for safety. There was a r*mﬂm
river, wine miles wids, north of Bezwarah, where
“ the land dips from the banks of the Kistnah.”

I have added details not directly cmmec;f,vd mtn the
aqwﬂduct with the view ‘of showmrr th&t ’.rhe floeds
on this occasion were ‘evidently pa rom smval, being

rather grand debdcles of water than even freshes of
"ﬁze order termed estraordmary. - I do not advocate
- perfect jprov.umn against such debdcles, for the cxpense
47 oXor mous 5 and it s preferable, I "conceive,
the risk of such- very rare even’:s, and to be
prepared=to repair. the lIlJll*‘lGS due to them, rather than
to execute works. which may not be requir cd -more than
once or twice in a century, and the proyision of which
- would prove, in all probability, total bar to. progress,
by the gigantic scale of expenditure it would necessitate.
',At is  because tne aquuduct seems, to. me 1o be inade-
quate to its task ‘of passing thos@ hm‘h floods. which
often occur, -that I have expressed - the forngc»mrr
opinions; and though T have a high 1'espect for its.

projector, ity would, 1 conceive, be sln inking from m}
B duty were I not to. express them: franldy I‘Gr -aéeas
smmi accidents, when such rivers as the Godaverv
are being dealt - ;’11;}1 every reasonable - ‘person’ Wﬂl be.
‘ prepamd and will view them w 1th due: concxdemtmn 3
but it is to'more than co;»ﬁ’ff}on risks that a work with
the proportions of the mquoducn is. e\posed (nd T

-~

[
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would }
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‘in believing that’ no difficulties will be etperlen
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see but httlc c?‘zie of thr cons equences being evaded
while these proportions are maintained.

“The levels of the country to be irrigated determine
those of the channel; and in fixing the hewht of the
crown of the aqueduct arches, the maximum elevation
has japparently been given to tgem. No further relief
could, I presume, have been given to the floods, b$
raising the channel level higher, without leading to
other contingencies not difficult to foresee. If the
arches could have been dispensed with altogether, the
thickness of the piers considerably diminished, and a
straight channel substituted for the ‘existing form,
material relief ‘would doubtless have been afforded.
The case, in fact -seems to be one Yor thc #pulication
of that description of' .1queduct on o ]axbe scale} which

~we have used here, on.the Eastern Jumna Cural, for

many years pasb, on a moderate-one, and are to use

 hereafter on the Gangec Canal in a very extensive

way, Our aqubducf channels are straight sheet-irun
tubes of the -adequate dimensions,. auppor’ced bv Light
mason‘y p]ers -We have as’yet made them only from
30 to 40 fuet in lepgth, and for volumes of from 80

"to 120 cubic feet of water per second. * But we shall

extend them hereafter over the large rivers of the
Doab, and six or seven. years' experience justifies us

either in- censtructing or main‘aining them, and “that
the original expense will not exceed tlmt of like works
in masonry, while the repairs are of the most trifling
cost. - Whenever height «oxer ﬁoad surface in rivers
is 1mportant. these aqueductsNhave been found to act

——~-~~.adnura1;1§ 3, and I mention the idea here, because it

cok”

=3
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may, perhaps, be useful mulu" “analozid c1rcmnst'm(,e<1'
in Madras, wherg, in cm\seﬁqﬂunce of the relative xevds
of floods and irrigating channel, the aqueduct must
be occasionally submer ged; by being beneath the
former, it is not 1mpus%1bh, that, by some mechanical
contrivance, 'the side walls of the chamnel ight be
towered on the ﬂoormg piece, and the obstructive effect
" thereby reduced to that of a thin plate. On details
- of this k‘md, However, it is neediess to dwell, fi for there
are man‘,* difficultics, unknown to” me at & distance,
which may make them inappropriate, and: I therefore
~ content myself with this gengral reference to the pre;ex;t,
‘point.” I have only to add, with refcfenéu 16 “the
Gunnarum - Aqguedbiet, ihat while I canngt ietrard xta
permaniency as beyond questi lon, no one will 1‘9301@0 more
4hemjt_,ﬂ_v...s'i_}puld sul qu@nt e'(pvncnce pvovc .y ‘nmtr
pations of necident to be unfounded, as nene can admire
mers the l:u::m"d energy and fortility of reqource mth
which its progress has beed marked. ¥
To.return now to the general (hatnbutmn oi ﬂle
irrigation ¢ hianmels in the central tract of the Delm, I
have to note that from the right extremity of the
agqueduct 2 main channel is carried parallél” to the
Western Goddvery, and close to its left- ’uanL for a
distance” of about 15 miles. From thlb, transverbe
~xchaneels ars e irried into ‘the interior, having a unm:d
lengiii” of 16 milos. These 31 miles “are, already in
operation, and about 18, miles “wiore are- prole(,ted to
comp lct{, +hc intersect on o*‘ the tmct“ bﬂts*'eelé- the

CR \rR; L SECTION OF 'THE DIILTA, : 119

channel, andeity associated transverse lines from the
Rallee Head, may be estimated. at somewhat more than
90 miles.
The castern longitudinal channel separates from the
* central line, as I have already mentioned, at about 8
aliles from the  Rallee- hcad-shuce, «nd flows in an
excheding ly tortuous uucomfartabk.-!OQLmnv line (appa-
rently the old bed of a nullak) to the southward, until
(it falls into the minov or aqueduct branch. This is
the only chanm,l in which water yet flows; its direct
length is ¢ abous :.‘2 muiles, but the extraordinary twists
‘that disfigure it increasc this to ‘nearly 34. ‘The
. projected lines connccted with this channel consist of a
principal one pavallel and close to the right bank of the
castorn Gudmorj,, about thirty miles in length, throwing
off a brarcilym the westward, and running well into the
country about 18 miles long. 3
For the eentral trect, -u total wnwtu of ne:mly 160
miles is accordingly pronded by arrangements already

.

~contemplated; but these will doubtless be inercused
-materially as the demand for farther accommodation of

the kind arises among the people. Supposing the supply

- of water fo be, as before, a third part of the available

volume of the viver, ihe surface irrigated throughout
the tract would be 160, 000 acres of riee and 100,000
acres . of sugm, or mearly five-sevenths o the Whole
which may be regarded as virtually the entive culbrite
area, since.the two-sevenths left unprovided for would
represent waste land in various forms for w hich no
provision would be required. ‘

The head for the irrigatiqn of the last or weatem
tract of the Delta is that befote described as oceupying

L
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the extreme rmht flank of the great Dam. - From this
~ point a main channe} is carried out at right . angles to

the river’s course for about 4 mﬁes, and then twning
~due south, pursues its way’ for. as. mudl farther In a’
single ‘hed, . It then- Dreaks off. mto several’ separate -
lines, the mow"ﬂ%terk of which’ hears directly upln-
the right bank of ‘the river,’ :md on’ reaching 1% -is
e "m,a on parallel to, and on m Ldgb, for a distance of

about: 34 miles; when »h" fail 1:& connected with 'the
bed of the western | (zud(uerv. .+ Conmected: nth ‘this -
Imzz.,:ltudmal .channel are’ others: p'u'allel and perpen-

dicular to it Whlr‘h present nothmor worthy ‘of especial
“note, but the uthd lmgth of w’m(b may. be estlmated
“ai 120 miles: oo e
' The e*;trum, Westem channel bem’s upon the (_Jolan'

}u*oughout ﬂhe )60 mﬂe thu‘s_
the AZs) ; mpnhea r-r*mfmn, and

‘nurked out fully 200
and ‘when mnuunpla. ed
‘ fot Iev f:-th«m

as T have already had oceasion to show, cak

. DETALLS ‘OF THESE. 121

bas?érn and centr: a,l tmcts I'oztumtﬁl ,ftw mtier,
_spare a
considerablo portion of their assigned supfily, and yet
be, well provided for; so that there is /;N;y:?m Afor
‘anxigty on this pomf - P S

"The total area of the western tract (exclusive of the
Colair Basin), ¢mbracing the portions in. the Rajah-

mundry and. Masulipatam districts, may' be taken

~approximzely at 640,000 acres, and its culturable area

at 480,000. -Supposing it only to have the remaining
third of the river supply, the irrigated area with that

- volume would be 160, 660 acres of rice, and 100,000
_acres of sugar as before, making 2 total of 260,000
~irrigated out of 480,000 culturable, or about 54 per

cent—even in itself a large proportion, superior to that

- of our best districts in Northern India.

Viewing it comprehensively, therefore, the irrigation -
system of the Godavery consists—F% zrst of the river

. itself, funn-zhmnr -a supply for ,n; rice erop of 12,000,

and for the sugar crop of 13,000 cubic feet per -eu:md.
Second, of the great,Dam or Annicut at Dowlaisweram,
whereby the above volumes of water are raised to a
level sufficiently high' te- command the entire surface of
the Delta, and of its ‘attached v.vor - whereby the..
-passage ‘of “the supply is facilitated. '}’in"d. of 840
miles. in all of main char;nels, whereby the fﬂ’fm' 1§

- distributed far. and near over the 1rr1rrable ‘area, and
* brought wﬂhm command of every wlla.we in the Delta.

The - work- which ~will ultimately " be done by the

madnnerv thus . bmeﬁ) deserdped will be thh pcnect

e oot L .
.
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n'mn'atm, Y of 780,000, or considerably more fh'm tprec -4
fourths.o}-a- million of -acres of the richest alluvial® foil:
‘No one mll question the noble proportions of such a
projeet as \ﬂm“ ; and if it becarried on with earnestness.
and vipous; *he most - cheering  anticipations way cbe
indulged in reg_,uldmg ¢its results. - It is still, however,
far from complete ; and in some of the particulars I have

yeb for natlw,‘htﬂc or notlung ‘has been doness o

Irrigation -is a process in + agricuiture - of ~ which
reﬂuhrlfv is an essential clement. It is: ofgvery Jittle
use providing water. for the land - unlesc the 'same is
giver under command . 'md gontrol. But ina Delta, 10
_such r'omm:md can possibly exist, unless the river itself
is: 'ﬂdcul under cffective mana, rremcnt ‘and henee, as'1
formerly mentmned, . Judmnuc syster of embankment
forms an important feature in the general ‘scheme of the
works for the regenmeration of that of the Godavery.

The debSIblhtv of: eutabhshmg such. - system, without

mgu'v to the regimen of the st:;eam, I hold 'to "he

perfectly. prowd by~ the success - of the sworks in 'thé

Delta,~_0f -the-Cauver eryy whero ﬂ]bV haw c‘nbted i

eater or ]E% detail, from the. ‘carlipst: historical peried,
and where Lhey are i full opcratlon at this moment,not
- only without producmrr the slightest injury to the river,
_ but with the ‘highest advantage to- the- prosperity of the
- country. . fl?he Hiculbws which’ presen"ed themselves
~in deal&gg mth ‘the Cauverv and Coleroon were con-
sequences; not of the river bcmn embanked, but of -that
“natural hydraulic law which' ordains that- the smaller'in
- volume and. less direct in course of two branches of one

. meain: ssream shall alw m/ b(, liable’ to hdw m head
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silted up, and its capacity gradually diminished.  Once
this evil is corrected by artificial means, » proper
provision of escapes and scours, such as I have deseribed
in the earlier portion of this report, Mhve proved

pesfeetly adequate to the maintenance:in an efoctive
smte.uﬁ thu levels of the irrlgattae river. The Delta
of the Godavery is in no way inferier, and in some

respects superior, to that of the Cuuvery; and I see ne
reason for hesitation in applying to the ope the plans
that have deen so successfully practised in the other.
So long as the floods are permitted to flow unchecked
over the land, the irrigated ¢rops niust be insceure; and
as these floods do -pot, even in extreme cascs, rise very
high above the natural banks of the Yiver, their control

is neither difficult nor costly. Colonel Cotton mentions

that high flond may be taken at from 2 to.4 feet above
the crest of the banks, and these dimensions sive an
idea of the mature of ine works required. ‘5 rong
embankments, each of ~which should be made wide
cuough to act as a roadway, and ‘thrown back far
énough-on each side of the stream to leave a capacity
of channel sufficient for the free passage of the river in
flocd, withotit any scrious increase to its volocity by
contraction of waterway, form parct of the gtneml P_u

LEvery available point would be taken possession of fir

escapes connected dlrec‘h ‘with the sea, fnd all the

vesources that -experience elsewhere has suggesped for

casing off the ‘gorged channcl of the river would be
used.” If the estimated height of fined level be correct,

- the embankments need nowhere be higher than 6 feet,

and  would generally be only "‘3-% but on details of this
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kind 1 1leed not dwell, as they must be determined by
local circumstances well known to the officers ‘on the
spot. . J migma' from the plans before me, it would seem
that somewhat more than 200 miles of embankment will
be 1eqmred to complete the entire system for ghe

protection of the Deliw from mundatmn._ A good deal
of work has already bwn done, but more remains to do;
* and the object is  so essential to the comfort of the
© people, and the perm manent improvement of the country,

- that the operaumns mll certamly not be a,llcx,vetl 10 -hals -

in their’ pmﬂrcss. } :
- General drainage, too, i bemg actn'e}y carried on,
“and for: this there-is: great room, though therc- may

pﬂ.'-:sxh‘" be occasiohal dlﬁlcultws due to the irregularities.

‘: of Iocal levels.: In roads and: bnd"es, I ‘believe, nothing

atever has yet been undertaken “but they, too, must -
take their. place ulbmmtely in the gcneral scheme, and -

the sooner the better, both;for the hlteleSLS of thu
- Government and those of - the people. '
The goneral 1mpre sion left “on ‘my ‘mind " bv my

mspef:tmn of the Godmev'y worka was on the wholo very

oatzsiactarv. Though - progress .h.:s not been rapid,

it has been tolerdbhf canstant, and in the right (hmf'tmn. ’
~T'he causes of dr'hy T shall have to allnde to’ presenﬁy 3.

but in. cpltc of the ¥ 1 (,h ‘that was plw.san* for "a

Cab. had ‘been" accomphshcd

T :Tho—smnt oi the nsrkmu ofﬁuers under heavy discourage- -

- menis was admirabid; and if duly supported by the
/érnment in ‘the. fmjsher pmsecuhon of their most
vwluable pr (a_)ects, I have unb a doubt that overy antwqm—
o imn oi uucsq hm‘h ]Jas been placed ‘on’ reuord even
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by thé-most sanguine among them, will wtimately be
uah?eu. :
“ In looking at the channels of the Godavery Delta

el
*irrigation, that exceeding irregularity of alignment,
~whieh was noticed in the case nf the corresponding

workseon the Kistnah, mcntab‘lv Yirésts the attention.
It was farther forced on my notice on my. personal

inspection of pzfrts of some of the principal channels;
 and the views I hdve formerly exvpressed regarding this

most objectonable feature in the works apply here with.

“equal force. . Eccnomical considerations have doubtless

led to the'adoptlon of these old and tortuous lnes, ut I
have no doubt as to what the final result will be. Just -
as in these provinces we are now. abmdnnmrr ., one  alter
the. cnhgr, theeold alignments and straggling chaunels
which our predecessors beque cathed to us, £o,.a5 water
increases in "value, and more land is bmuﬂfht under
proﬂmble ocmp&tmn, will the present system on the

© {Fodavery Delta -be given up, and perhaps wonder
3 o ?

expressed that one so wasteful should ever have been

~adopted even as a temporary expedient.  The home and

local authorifies haveﬁ}_u:,t sanctioned an expenditure of
upwards of 11 Iakhs of rupees, or 15,0007, on the con-
struction of 25 miles of new channel for the Eastern
Jumna C@nal exprcsslv to get >id of those twists auwd
low levels which the adoptionof an oid ¥he Cntallbd,i
and. which have for years past led to great sWaste of
water, heayy anuual repairs, and, sffer all, rrreaij

- inefficiency -of the works. The old line will now be

abandoned, the whole of its works broken up, and a
tract of the canal, on which ngt less than 2 lakhs of
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rupees, or 20,0001, have been expended in original $vorks,

. will ceasa to exist—to the entire satisfaction of everyone
conoemed ‘hether on the ])“’irt of Crovernment or of the
e ﬂ"'ﬂbu}tm’ﬂ community. TFar ﬂ‘leatx‘r expendituare is
& ,contempht(ad in the roctmmtmu of the false alignnznts
“and- levels of the W eStern Jumna Canal s and, asoT said
:-._'_'before, Whm expgmence has led us to do pow might,
cwith far: bettf’r effect, ‘he done  at once, without any_
.f'mterm*dm* '
I’rem’icrj v

The projected channels - afe genbra]h

“UNeRE _‘ptlonabk, in the particulars under’ rcvleu, and my

remarks qpplv with effect %o those in, which the: Wdicr is
ulready flowing, 41&1 only to soine- among these. »

‘ com nbw, in conclusion, to the Jeast m*’ceable
~portion of m ‘task—the roview of the hmmexal history of
_the Groda."er} irrige tmn. ~ The uncmt imtv of engificers’

nable one, hut its
srnment b as been’ a} as unfavorable as
'Jsee:l np'“ho mch nnputatmns, nd, an

tAt10
oiect

ﬂnu'mu, in the works of the Madras

dxuf,nce on t'*w . mmu_

m total c’tprlndnurc for over' kmd of -
to: “place- the Delta of ‘ihe Godavexw in.
mfeuq; to that of . l\m]or*,L would be
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12 lskhs of rupees, or 120,000/, distributed as fol-
lows :— “ -

o | .
,\ . Rupess, £
. ! | !
‘o great- Dame wmpkte with "'-'}.uiccs.')} % a0 000 b
S G0 8 {
Logks, &0 vemeens ererens e ] 500000 4 G000
Embankments to the hxwr .................. | ,L,00,000 1 10,000
Trrigationt Channels w..ouie. , 2,00,600 § 20,600
,Dmmume Works vinviainiian, ‘ 1,00,000 ¢ 10,600
Sluices, Locks, and_small. If\s“.n) \V zal  1,00,000 j‘ 10,000
- Roudq :md Bridges ...l 200000 .!1' 20,000
' " | T
Grhd Total scvoniioineeienenn | 12,00,000 lﬁ 120,000
] ‘ e : . |

And on this scale of. expmdmn'e the 'Gor ernment
sanction was inthe first instance giveh to the projected
works. Tt was confidently anticipated that thers was
no probability of this amount being exceedad’ and wo -

H

‘1'"1gufmv could bﬂ stronger than that on which this

assurance was comq ed to the commllmﬂ aurhorities.

The works were accordingly commenced at the gres

Dam, but they had not advanced far when it hecame

- evident that severe disappointmeent was in store for all

"(ﬂ“xﬁ{‘f’f-('d with them, - The clements of the original
estimate turned ouf to be deceptive; the stone quarries
h‘om which it had been e\pecteu to abtain excellent
material; (prmmd to be bad, and prices had to be raisud

" in proportion to the greater distances fragn Ahich better

material was necessarily bmuﬂ‘ht thn gidAntity el stone
required for the works nad beeil  considerably under-
estimated ; and ]fx\tlv it wtua deemed e*xpedwnb to adopt
for the whole ctru('tm‘e 1emodelled dimensions, ﬂlvmg it a

- more substantial and finished character, and constructing
it in a better'stvlo than was designed at first.  The
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combined. effect of these d]fferent ‘causes “vas
1849, somewhat .more than the total &m"‘mt
estimate ‘had been spent while the worls vas: Seax
half finished, At this point, the: direct: int
- of the Government was most prope’rly ewrcxsed .
mappomtment of a comuittee to e‘m,mme'f‘_ nd:
all that had hitherto been done, andl to- sub
mental estimate for f'xrthcr expeudltvure on' wh
Cyet i incomplete,., The committes examined
submitted: to them i in much details repox‘t
the failure of the original Lg‘tnnate tb ‘be: gene
have stated them aboye ;. rbcomm&ndcd, _
the. project ‘should” be ug(rroush pressc :

“completion, as of its ultimate results there
reasonable question ;. and ﬁnall) snbxmtte
'mental ‘estimate, amountmg 10 Rs-407,
12s - The expenchture previously’ incurs
to. Rs. 5,03,703, or. 50 3701 Gc.,j ‘

LIRS
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a ces of the mse, as ground oi reproach to the local
Vov;,rnment that- it shrmld. have ex prefssed in siwnrf ,
: érn;s its dxssatxsfactmn at bemg, led into an. expenditure
so-far be)ond that . cmgmal]y cuontemplated It is
unfe tunate, however, that the: v.,mt of' conﬁdence, ﬁxlllS:
-rcated should have been: aﬁm;rcd to re-act, ‘as it ‘has
~dond, onthe proo'reas of the works, zmd should bave led -
.ta such’ reluctancn in supplymrr the Teans of progress as
“has . sometimes been shown. - I cannot - refrain - from - .
addmg that. the' real mterests of the Government age
deepI) ‘iflvolyed in the eﬁ'ectzve completmn ‘of ‘the
various. works, and that by every. season that is lost or
madequately emp]oycd in’ carry‘ng %‘hem forward,- ~the..
stato suffurs in: c‘”cdlf. not less th,m .m monby, v'hﬂe ‘the

These’. prospects ar;;{certamly most encouraﬂmg, and’v.’f;

and kp’.robably, if the works are carrxcd 0u+ as desxgned
r;_t vxll b *«suﬁicxent Up to: the tzme of mv us:t m

akha, or: 90 »0001 . 'for the fx"
drme._

_ qtﬂi rem'umma 'mi'){
I doubt very much_}ﬁhether thlb sum Wlu -

ade
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the Government expects all amh works to ?‘m flmd,,ed

The . provision oi the means, of communic ation for.

the agricuitural comimunity alone, would ab‘ orb the
whols of it, and more.  Were we. mwutmg bmo 840
wiles of main channel, we wmﬂd consider nuri\é\'

bound to pm vide britiges for the common purposes “of

- the community, not mere than 4° xmlps apart (our fxed,

rule hoal ,uxg to maha the distance onlv 3) throug hmw thio

whom of ihis length, and such’ bridges would be quite.
iwrespective of those on the high reads of, t-’m‘”r-uumrs.'

Y was e matter-of o';cmldm'r slll?pr‘l‘-'(, to uu, to find
that A provmon of thxs soft was considered wholly
ry; and’ ‘that o' a country destined to “become

R l-vsv seond of ngfcultuml activity bridges for ‘the

wse of Ema cultivators were whoﬁoy ]{.,nored Lo d"*v]l

on»t e inconvenietics to the peopls of such an- miperfwt-

system, inwhich a-practical tsolakion of villages from
village is ‘estubiis shed: by every hmnﬂh channel; is meed-
less, as it wil] ~-ugzgra1, ltaﬁlf at once to every one’ .Ly.ld
- fordi;. wnem mxcu are- prachculﬁc or feriies; are.- :
Cinade qu"\' Tneans of rélief. In our distribition uh.nmek
maﬁve Biridge m mm"v mx]e. b1a1 tHese are paid- for
Wy the ‘penplr* ﬂwmbe!w 85 and | ‘Lhev of‘am wpnntﬂmouslf’
'uirl ’m m num‘m,x' S e e T BV O
- all pmba,ble conuncvcﬁeib*é—:-«"m ‘fqriii‘nif of
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T %ould estimate the total ‘probable outlay on the
~Grodavery works at 36 -lakhs of rupees, or 360,0004;

) ‘dud to - maintain’ them in pcrtcct efficiency, 1 would

‘estigate the annual ehpendzturu throughout the Delta
.at,J}%« lakhs, or 15,000/, which scems to me by no
megns an excessive, but only a beral allowance.  These
two data, thcrctore, I will employ hereafter in my
ca}t_:ula tions of the returns.

In making such calculations, I cannot pretend to

"cnt or mf‘u minute revenue dt‘t;uls. Nor is it either

Lnecessary or iﬂslrablc to do so, as” with incomplete

information- there muuz a? ways be room for cavil in

- an affected detail. T will therefore state broad general

fucts, which, while -they leave & fair margin for possible
error, yet show results tmv;twert}.xyand decisive under

, snch an allowance.

It has already been esti mated, that out of 1,600,000

acres, forming the. entire area of the Godavery Delta,

the irriguble pm‘tion may be tuken at 1 200,000, and
the pm‘bion\ for which water will be permaucnt
nrovided by -the works at 760,000 acres. We know

from experience in Tanjore, what-amount of general

ind. land revenue a district, hiving such a m‘upartiun

- n{ wet eultv':mnn as this, is able to pay with perfedt

ease to the. community ; and a better idea cannot be
gi\;an-of the ultimate influence of th, C‘ulem,r

works,
than by comparing the present returns hom the dlstmcts
in which they are situated with those from the irrigated
region ‘of the Cauvery, it béing borne in mind that

~in ecrtain material respects the productive powers of the -
novthern ave superior to those of the Southern Delta.

The aren of the Delta of. Me Godavery, as above
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given, is situated partly in the district of Rajahmunéiry -

and partly in that of Masulipatam; the revenues of
both are therefore affected by the proposed works. ‘I'he
greatest effect will-doubtless be produccd on -the former,
as the entire supply for ]t‘i irrigation is derived horr?‘*hv
Godavery, while the Kisthal plays an important parf in
the system for the latter. But for purposes of compansrm
it iz necessary to take into account that portion of the
revenug of Masulipatam which will be affected by the
- Godave cry works, and zhoun’h I cannot pretend to, estimate
this with rigid accuracy, I conceive titat if I take- it
at jone-third -of the tot'ﬂ amomt, T shall be on - the
safo side. - Hence; then, the whole revenue of R,gah-
mundry, and one—thi“r& o that- of* I\hsuhp-xmm, has to
be cantrastcd with the rumue dc,rn ed f rom ﬂu, C’quvw\ -
Now the land revenue of R’qahmundrv on +h(, 31%1‘ of
July, 1852, was 1{upees 20,32,708, or 203,2701. 16s., and
“one-third - of thet of Mdcuhpat'xm on’ the samie date
was Rupees 3 5 Oa?, or .5",5051 43., makmo“ a (oml 01

Rupee or ‘?40 0001 The l'md rc‘;f‘nue of the C‘am ory
Delta at:the COI'I'G::POII(IHW‘ d’xte, allowing for ‘the w holw
~of famore, and these portions  of the- Trzchmopoh :md—
South Arcot districts which ma 'y properl) ¢ includ led in
“the Pelia WRth w111@ ‘main tract, was, appruxmmtex:,,
~ Rupees 43 46 bbl ‘or s'xy4"5l Takhs, being 485,000/, “The
quar-txty of land for which an “abundant u'rxgdtxou is
© provided, s in vcr} close relatum, bemg in tln, Deite. of
the uauver} /68 ODO aores, accordmg to  tl 9 htcat
returnq fo whlc,h f have had access, and in that of ﬂw
(xuda"ezj ‘7‘—33 G()O acresﬁ“ ks ‘ﬁ nerel'or‘c 1t de,:nh' appear

~fand snly, of 434 lakhs, or 435,000/

Feems ne fegeon to qumiwn {Zu,..y.cﬁurmy of the ealeula
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ﬂmi while the oue region, cn\la ved with, works of

:'uuzumﬁ. 3,:( s to Goverament & wwum* idm the
. ;f" nnr 1, {he
1

otlfur gives al present one of but 24 szm or- % _4%,-,1;1)0.:.',

= Zhe difference belween these iwo returns, being 19:

Tedshs, or 195,000/, per annum, is the fair exponent of the
altimato money. return that will be c’xi’f—ci?i*af{-v‘i from the
Godavery works, whon they. have h“d time o rk‘”'nmﬂ
their full effects upon the pmrh skive & powers of the Lund
and the energies of the people. T have, esthmated
the original eosi of the works, as 1. mmctif?, | 1;'«;-{*'{ ,
liberally at 88§ lakhs, gr’ 360,000, and. the amnu: :I
outlay at 15 Iakhs, or Eu,()l)()!., hence ‘the naes Inerease
of Tevenue from the Lmd would be, m the foregoing
data, just 18 lakhs, or 50 per cent. on the invested
capital. I need scarcely ‘W' that thiz return would 7ot
be . immc(:liiia“e,, ~but ulhmu and  the pvrmd of | iis
reidization will bo- hastened in-diveet proportion to the
liberality of the (zevernment in giving the e zns;, in

men - and meney, ‘required. for tim»c,omyh*‘_mz1 of the
works, The Godavery Delta is at present dopressed far
below the standan of Tanjore @ without roads or hﬁdcw“
Cor efficient mea N of {:u}mw its pnjm‘?iai;}i‘nm is stasionary

:md scanty, amoummrr to ne more than about 170
bgh ¢ .»Lie

the square mile; but every year will diminis
differences, aud bring it nearer 1o the manda'_ﬁd af eom:

~parison I hme assumed, Fven ah uly, pliort: though -

.

of the
opmcm
h,rv'- been

4ti‘1(, time has ll i) dnr‘x ¢ whic] o e influsnce
works has been' Iplf and imperfect us rhmr d
still is, prc,nfs of an c!a,étn ty of '
given f'ull of the happ:os., augury for- Hzr' fvm:rn - Ihm"f*

A
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: ;
tion of the Madras commissioners of public works',*
whereby it .ixvsul sy that the land revenue of the
Rajahmundry distriet 245 been rising stcaddv above the
average of the preceding 11 years, since 1847, the ybar
when the works, were begyn, up to the present time ; arfel
that during the period reviewed by them, the gross

) mcreaae has exceeded 19 lakhs of l‘upceg, 0r-190,000L,.-.
being very nmrlv’ lakhs, or 70,0007, more than the
actual amount of wpmdltur incurred by -Government
up to the same’ date (}800 51) “in -carrying gut the
scheme of irrigation Lo'its extent at that time.

Tt-is not, however; to the influence of irrigation solely

“that this remarkable ana progressive advance!is to be
attributed. The whole  social fabric bympaﬂnws ‘with
the ebb and flow of .meul ural progress; the capxtal
('n'cuia ted in. the distriet to. promote the lat’cu', gave a
new ! impetus . to. the gencral power of production; all
* trades felt- ity an - increased consumption - of taxable
articles was perceptmio, and the general revenue sprung
up at once under -the new smmulus of coustant employ-
meut, ~and regular’ payment to 'large masses of . the
population in .the hitherto povertystricken dlstnct
Wh‘x* the efféct of continued agricultaral: progress will
be on th{, _general revenue. may be estimated by again
reforring: to the p wallel case of the Cauvery Delta. The
- general reveuud n,g;m all sources in this tract may be
“estimated m-.pnbent as not Tess than 54 lakhs of rupees;
“or 540,000, per_annum. That from the Delta of the

G odaveéry, with its supormr naturs.l capablhtms, reaches

onlv to 30 L*J\hs, or: 300 000!.,:1’: the very extremc.

'fn*-R‘cport; p;m_{;‘QGI‘,"‘p‘z{géflﬁ?. Tt

E
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A‘ total increase in the hmﬂr of 24 1.. khs', or 2 "’40,_.‘.'{005.,
may therefore be finally ,mue,spm' . “”\&h 194, ‘;r
95,0007, may be due to the Tand, and 4} or 45,600
to Shiicellancous sources. Viewed thus, t\e’r"tur;l on
invested capital rises trf)m a2 to begween 62 and 1:
per cent. . The margin thus allowed is surely abundant,
not only to justify the Govermment in adv ancing with
the v m== to their fulest development, and in their
most efficient and substantial styls, but to Cll(.,()ll‘i“}”&‘!lt
3t

p-'l‘;
b

in doigg so. I need pot multiply Hlustratiolis of :
indirect results of the works on the mtcrests of he
pe{)*‘:ie.”‘ These follow isevitably in' the train of 1 ‘;

>=1dvar't wes - obtained by she Siate, und are in fact the

e
P-!

. 1
& SHR IS eninhle .
" sources ufthem. T leave the .u,a(l and undenial

fact, that on a maximum estimate of expenditure and
cost ‘of maintenance, there are undoubted grounds for
‘anticipating an ultimate return of from 50 to 60 per
cent., to qpum for itself. S

I have now completed my ‘accouttt of the great works
in the Deltas of the Cauvery, the Kistnah, and the
(rodavery, the - thres k;enir'zi regions of dmmultumi
‘i‘mm'ovm;'levt in e Madras Pees hm@. It has been
shown' that the. '{;rn}w‘ sither :iamaﬁy executed or in
progress of execution, affect fracts of country containing
in the s L{__fﬁ'l“f‘gd'e a total arvea of fully 20,000 s uware
miles, or 121 millions of acres, wh?re of one-half may
Be considered as either cultivated or cultiyzable. fhh
aggregate arca is jinhabited at present by a pepulation
numbering rather! rl more than 4 wmillions of souls, whose
material condition ranges from that of the utmost
comfort in Tanjore to that of' the utmost depression in
Gruntoor s "but ameng whom “one standard, and that the
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highest, will ultimate Iy prc\ml Ot the 6 1mlhons f
“acres adaptetii. 'E\:mon, not less than 2 millions v..11
have 2 full supply i priovided for them, at a cost which,
in its utmost extent; cannot exceed half a crord® of
rupees, or half a xni]lion terhng in the agaregate ; and
_the annual revenue ubtmm,d by the State, on which tki

powerful stirmuius will operate, reaches.at this moment;
to 1% millions of pounds,” and ‘may. be expected to
advance! prorn*csmaly “to- rather more than 2 millions
per anmita. - The million and threc-quarters of; people
forming ‘the papulamon of ‘Tanjore pay, on the average,
very nearly 2% rupees, or 5'shillings each per annum
to the ‘Stete. © The 2 millions forming the population
of - Ra_;ahmuudry vvvvv Masulipatam, ;-»aud : Guntoor,  pay
 similarly an equal sun.  Tn the first case, the_area of
taxation amnounts to 3,900 square miles; in the other it
rises to nearly 17,000 tpiles; the sum s in the one case
paid ‘1) a popuhmun“amounémw to 430 in the square
wile, .occupying a fertile; " well: cultivated, and well
watered *‘f}!‘fmn, produetive: in' the highest dewrcc, and
the payment is therefore mmde cheerfully, and balances
-in arrears are pram.r‘ally unknown sein: the 'other it is

paid by a populatlon averaging ot more than 130 on”
the square mile, pnar, _scattered, depressed, and the

payment is thmetore reluctantly made, and is a heaw
, burden evided® “whgnever practicable, ‘and hence much
in “arrears. As the: populati(m ‘of »the Kistnah and

Godavery Deltas rises to the standatd. of Tanjore, -«

"under the opemtmn ”f the same causés to which this
‘standard s . due, we. %hall have these: two regions:

inhabited by upwaxds of -7 millioﬂs of souls, instead

of only 2,38 .at. pre«ent, dnd as. thvv mll ln.-fdr more

1.
v.‘:‘;} NERAL :Jb‘uMAhL- . LOg

i

able then than pow to pay - ﬂwu
their apuual -contribution to £l
Government, we shall have & mtm‘v/*dhm'xe of a crore
'lml'tnru,—q\ avters, oF 13 nnl,lxouz of pounds, instead

‘of the 60 lakbs or 600, 000l & Vear we now., derive

Rram them.  The ultimate income  from the thres
Deltas, m.w therofore be expocted, in eourse of time:
¢which as T said hefore, but may repea here, wiil
he shurtpr or k.n,rfvr, db(’l}“le'ﬂ’ to the h rerality and

oampsm;*s~ nf he (3 fovernment -in pressing forw: ared the

Works to comple mm), to become 2% (mua% of rupees, or

23 millions of poinds pere annue.  These few details

will suffice 2§ o general outline of the aggregute
.exulm th‘mt‘ may be aHtICIPrL“"(E from the projected
works, in so far.as the State is concerned; o.ld as
regards the. cmnmm:t:, , advantages fully cyual-to t

now. ‘cxperlenwd in Tanjore, Dut which are ot 85

readily - expre casible ,in, owing to the great
unuwtqm'c) ol the data, m]} em,w,m'ed]v b realized. ‘

“In-dise uu 'mc (iutculq of these veally nehle works, -
1 have Lndc wwoured £a- do justice to the  possonal

5
jonal nkill of the- officers concerned

devotion ang pr rofess

in cdrrying them forward. - My own. esperience fiag

been gained ina 1m't of Tndia presenting characteristics
in its surfac ,’.'m] ‘hydrography, very d}ﬁeront to those
mun(i m the. Ic’eummh and amnng.;’.'unas which: have

bnt a “general rv«r*rnblame to those describgd, .lcrr'evinu'
with them in th« dr ultimate vcr);ucl, Tt d]fhmrw m‘{-zn,ﬂv
in the manner whereby this is attained. I hd\’t‘ tried
“to bear this fact 5}1\*«?\5 in mind in the (Lu,rcs:.wn of iy
opinions on Lhe works, and to glw their duc weight' to

‘ J_le more ummwmeud;,, %ind larger cxperience of
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~those who have. speft -their professiorpl lives in daiiy
familiarityg¥l.y isgocalities.  For such'conclusions as

are in any way i)}i[@}fed to. those of the officers on the

spot, I have been Cd-l’@f{ﬁl to state my reasons, so Shat-
they may stand or fall by their own merits. The past

progress has been slow; and it was of course impossidsl
to come so closely-in relation with the works as I
necessarily did without learning the various views that
were taken from different points, as to the causes to
which their slow d(’ve,lopmenﬁ was attributed. To these,

&

with all the personal feelings that have become Tinked

with. them, I have alluded as lightly as I possibly
could, desiring rather to regard them as belonging to
the past than as likély to influence the future of the
works. The vigorous prosecution and final completion
of these great projecis must hereafter be objects of
common concern -to the (overnment; the executive
officers, and the general community ; for reputation or
resources, on the part of each, are almost Lqua"“
involved in them. -

PLANS OF TANKS PREPARED BY CAPT. COLLY

. CHAPTER IV.

It om) remains for me now to ferminate this report

by a brief reference to some cxamplﬂs of the tank
irrigation system of Madras. In passing through the
irrigated distriets, I availed myse!f of every opportunity
of inspecting such works; and ambng the plans forwarded
to me by the kindness of the loeal Government, are some
showing in a very clear and satlsi%tory way the various
details of ‘two of ‘he finest sf ‘cimens of the class,
the Chumbrumbauhum and Cauverypauk tanks—the
former in the Chmﬂleput, the latter in the Northern

Arcot districts. - These have been prepared under the
superirﬁcn&encc of Captain Collyer, of the Madras
Engineers, an officer of large experience jn the depart-
ment, to whose cordial ~ co-operatlon and personal
kindness T owe many obligations. ‘For @inute pro-

fessional details of work I would refer, as in former
“cases, to these plans, -restricting myself here to a fow

»

general remarks on the system.
" The extent to which it has been carried throughout
fmll the m'wfxtcd region of ’the Madras Presidency is
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truly exéraordinary. ¥ An imperfect recird of the number
of {anks in I'4 (hstr (ts spows them tgfamount to no less
than, 43, ODU n 1epz11r, ‘nd 10,0004 out “of rcpzur or
53,000 in all. - It wouldgbe n- modurate estimate of the

»f

length of embankmmt for each to fix it at half a ‘mile: £
< J
and the number of masonry works, in sluices of 1rr1gat£bﬁ,‘ 4,

“waste weirs, &c., would probably be not over-rated at an
average of 6. These data, only assumed to give some
definite idea of the extent ‘of the -system, would give
close upon 30,000 miles of embankments (s nﬂicmnt
B to put a girdle round the globe ” not less than 6 foet
thick) and 300,000 -scparsite - masonry works. - The
whole of this. muanmc ma.c,hmex y of irrigation is. of
'pmﬂ) native origin, as it is a ﬁmt that, not. one new
tank has ever been made by us, and the concurrenn

“testimony of thosé best, mformwl on_the. subject shows

that o great manj fine works of the kind- have been

-dl(m ed to f‘lu mfo utter dxcwpan‘ and us de ancsq Thc :

ab luO LLh or 1‘ mﬂhon bt(,rlmgr per annum, and the

~capital sunk in thcm is. materially under-mLeL.u at ten

fimes this amount or 15 millions. LN

Homutr thr (mfrh ezhem are (,h{'c}u,d by emh:mkments'
: bu‘ituenﬂy 1ong to dosc the ; noums, and suﬂlcu,ntlv high
‘to retain a; wlumv of ‘water prop ormqned to the areas of
rrigation m}wtcd buow them, D«au,ndmo' steppt,s of
Lmd are uwupieu by a ‘succession of -reservoirs, “the

‘mthr feeding the Jower n'mu its ﬁurplus s'ipplv, and’ the

W iw 0 fnrzmnw one Clel’Xu'tuu bLhLIIIL uf lrmg&uon Dy

T

The methods of furmmfr these. WOI‘Kb &Pb ag’ wmad i
as the accidents of the ground they oceupy. . Valleys
are t‘lken pumcosxon of, and: the natural: dmm?ﬂ‘e lmes

, METLODS OF FORMING TANKS. . . it

basin-shaped hnhms have b’nms “m‘xed round their
ridges, and supph mh'oducedgmx*ﬁ adjomning rivers b\
mwans of special vhmmds, of long slopes, where the
fall 1s consideralite, have porfjons embanked more or

less regularly on three sides, gnd the included space
‘s a storage area for such volume of water as local

wants may call for, derived .either from natural or
artificial sources. - Examples of these, and other methods
which need not be dwelt upon, are to be found scattered
_thra mﬁi;;u‘t the irrigated 'rcn"ion, and no mean skill has

wireqmmtlv been shown in the sclection of the sites, and

the ddapt'mon of the differevlt subsidiary works of distri-

bution and protection to their respective purposesi

have already mentioned how greaf“the scale is on which
some  of the most: ancient of these reservoirs have
been constructed ;'ﬂcit'ing as illustrations the Ponairy
in Trichinopoly,. with' its embankment of 30 miles in
length and probable area of 60 or 80 square miles now
lost to the community, and the Veeranum tank, with its

12 miles of embankments and 35 miles in area, happily
still in full operation, and sccuring at this time, after an
‘existence of almost $abulous duration, an annual revenue
of 114,500 rupees, or 11,4504, to the Government.

" Instead, however, of limiting myself to gencralities
like the preceding, I will, from the plans before me, give
some details of those two examples ,which have been
‘specially selected to illustrate the system, and frem these
a fair idea of the practical working of the whole may be
formed. :

«"The tank which bears the rather formidable name of
‘Chumbrumbaukum is one of the finest in the Madras’
Presidencys* Tt is picturesquely situated in the vicinity -

!
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Jof bold ‘t'al‘%‘ ﬂmmhh .md !uuks like o, natural lake in a

- position where such a s}ug et of water might’ very readily
be lool«'vd for. Buwn&sﬁum shing  the water and {uw”
site; however, n.uburc,rh&@nad very lite to do-with its

- creation. It is purely arificial, and its ﬁ\pplv
by an emben

_ ranging from § 1o ne less than 28 feet in ‘thckness, and
from 16 o 2% feet.in- hﬂwht.,f':fts area is 9% square
miles, and its volume may bu Nsumated at 3,000° milhum

‘ ,’; malmfuns a shes af rw:

“cultivation, nearly -10,000 acres in oxtent, yie fdm’fm
Government an annual rdvenue of® "rather more than
50,000 1'up~"w, or 5,000/ Loy AL ad the cost of improving its
various works dﬂdnptplﬂ«r them in d’ﬁ(“ent repair has

-averaged, during the last 20 years, about 7 per cent. on

the revenue derived from it, - Its appar‘atus ﬁ)r' distribu-

tion. consists of 10 irrigation sluices, the deiails of which
will be under ‘oml e 25t lw reference to the plans. Its

5 insured bv the action of "6’ waste

of cubic [eet of wate

e

“safety - nmug ﬁu»g("*‘-

- weirz or oscapes (H}bilu’i’ “tormed “hahnwul(m '}s giving
in the aﬂg cogate & ma:ufth of escape channel of 676 feet,
“with a -:10{\ g T ‘be}uw'thn {Wmt nf the :bmhankmenu 1'a,namaq
‘ 'f"“l)"} 6 T{J 1,5 f&?w' : ‘
area an enormous:mass-of water can escaps; .’md 28 thv

supply, is. du,ynmlm‘{. almost ewhlswcly on matural- rain- }

fall and wmerdly Jpeal \h‘amﬂ%, the proto(- Ve provision

‘has pz‘cxmd uhh’[[udf(”,‘ and. breaches have been _yery rare, !

"The; la,st fmnudahu: zl.ur-ldmt of this- kind- obcurmd in

-t

vag »,mfbd(' 7

retmned .
hment & nidles 5 xﬂ)]f)l’l"’a 20 yards in ,nn,p Fay

!

‘to position. Tlnoun*h this

i

1
H

dwl uf J ‘mudrv, a breach 9‘4& .fgu‘p in

-t

1d nhrouuh 1t thc, “‘hrm, :

_aﬁoll.u‘rm.u.c“ ﬁm mnh w'i:% pourefl u*um the lowor landq,

“dwe of the "mcwm n'nnfa,:mx

Apjudiciously placed, ﬂmtl k
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!‘m orwm of dm o (Ltaatrm! e Jas %m ced to the failure of
sluices,  which was very

d??
"hig, however, was subagf
works of the same kind

by she action of the Wat«;r
tially - *epmrvd, aud the ut‘rm‘

.gtrenzthensd-and 1r']‘pr0wd :E\*nm‘zt “From that period

B m “operation 400

P ?-h-' i“

mortsr, except ot a fow

up to the present time po similar mishap has been
exverienced, and the Works :A're aH now in excellent

arders:

A hc, Cauverypauk tank d iffers essentially from that

wet-duforibed, in being indey sendent of local rains, by
its supply heing derived froh bhe Pellar river, a strerm

. 3 Ao g o
carrying a large volume §f water .duriiy the season

of colture: ifis cven moresosely artificial than' the
prc 'cdn:;r, there being no hills or broken ground in the
viginity which could have been taken advantage of. Iis

antiguity is g{w‘ut, and it is only a few years ago, that in
aklrw'(lmn one of the ancient masonry sluices, an
Jh.ﬂ‘rlpﬁ()lﬂ was found uwpon i, showing that it had been
=, duving which period the bed of
the tmh had dua*h" ‘been. raised 12 feet by gradual

deposits ‘of mud 0 “sand ‘the tank wlf ig uuubtle

g

far oldoy: vmxg aver: ihu. R - :

The lu ‘.‘.crfh of the - auvw_'pauk einbar}kment‘ is
3% miles; the. area of the fack about 7 square miles,
and its greatest w.sz'--.premI‘ nearly 2 miles.  The bank
is revetted along its entive longth with stone, sometimes
in very massive but roughly-squared blocks,? aud without
‘ spots; t'hevrevermpnt wall is
6 feet thick at botiom, 3 feet at top, and 22 fect
in height. - The earthén ewbankment behind this
wall rises 5,or 6 feet moner, ,md in 1849 its top was

sen pradually wdermmed .

N
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fixed uniformly o bﬁuk E,kL feet above high water-mark.

The breadth iz nowhere s than 12 feet at top, with a

htal ‘to 1 porpendicular; -ang..
The whole surface.is mrv"uhs
rass, the roots n{ which are an.

oxcellent mesns of .wn;\;'rthemnf' the soil, - to

vout slope of 24 horize
a rear slope of 14 to L.
* turfed or. phmfcd with a j

'u: -,

o

- The sup{al dog channel is about 7 miles in Icnrrzh,

3 ougx sliy:manst tortuous, but now m.wh improved in this
respect s 1~"pr0v1deci with adeqmw eseapes to regulate
the ‘volutbe ‘of ‘water: dd“ﬂ"ﬁ{“‘l into- the reservoir, and
besides filling this it ml}mhe iwo smaller tanks S4ose to-
it, having an area of zmou* ¢ square mile,

The ¢ m{\nf' of land irrigdied from: the Cauverypauk
tank is nearly 7,700 awez; Ylelding to Government an
annual revenue of ‘a little more than 58, 000 rupess, or
5,800L. The ‘water is distributed from 9 m:mm v
sluices, of which details will be found in the p}m.

‘and as the irrige mﬂ land lies 20 feet below the ordinary
level of the water 1 thi fank, the s supply is of course
dehvwcd all over ﬁ: ‘with perfect ez ase; The safety )
of: the L:;m\ is insured hv the action of two waste weirs,
of the cmrﬁmwd Ten irth nf nmrlv o‘%() feet, wit'h & ilé\*‘pﬂx
of from 4 to 6 e L-YOA' the passage nf the curpius water,

+ These have urmred m,ft:cveh An preserving the tank from
actual bre ..,'h ‘but it }ns ‘occasionally been ver v" nearly
subqec&j to ok .).c,mdem of this kind; aA

" One of the maat anundanle canses of injury to Lan}\

having sucld w..,er-sprwds as those whder description, s

found in- the actionof the waves on the embankments

daring gales, E Wn with woderate winds-the force thus .

genera}téd;'ir..as :,mm ha ﬁd f:pportum‘!ec\“of thrws;;m’

personadly, an eueriy oi . verv- serious ‘qrder. The

b

-
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action is counteracted by long glop®s in front or on the

‘water face of thie bauk, wny protective coverings of
“rough stone, cither with or yothout mortar, the latter

heirer, I believe, tho boat, npnimd where -material is

abundant. .. '
, In October 3(." the Cauve

-

o fank was nearly

o5
“deStroyed during 2 tremendous Edlf”, which rose so
‘suddenly that no previous prccauuun “could bé taken to
guard againbt its effects by opening the waste weirs. The

waves 13'.ishe 1 over the cmbanl ment, cutting it away and

forming® decp ravines in 14.::11 of it, until at the deepest

p'un ‘of the tank. .rmuhxu 58 of mﬁy about 3 feet of
sarth intervened bet weon <the country below and the

~ mass of m.wr ahm ¢ th(, pank. T he probabilities against

the sa;efv of the work w 6re £ "FSi'VO, and had the scale
been turned againat it by &n} one of several vory likely
contingencies,the results would ¥ have been fearful, for the

- bursting of the Cauverypauk ta 1k swould inevitably have

nt,nled the bursting of every ciher reservoir of the kind

between it aud the coast; including that of Chumbrum-
. bauknm, pvu-zuush duﬂ;{'ruwd 1 they could not pnw:hlv

have contained the ‘uxdummm! volgme thdt w «ould Lave

“been thrown into ﬂmm, filled to overflowing as they

already wero b:;. the same rain-storm,  The accuinulated
contents of altThese hzsins would have been poured inte
the city of Madms»thz'ough the adjciming giver channels,
themselves previously fi:ll from bank ®o bank; and the

-fatal consequences to life. and property muf have been

most deplorable. | TI The. risk. was sullicient to justify the

most vigoreus measures of repaiv and prot eotion,  The

.embankments of the (.-‘;uwm'ypzmk tank werd carefully
strengthened and raised throughout; the old- waste
. [ s Lol "
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weir was so remodefled i;w, te make its action morc

it eagier than they were in it
~ancient forp., and a new escape was added with a water-
way of 275 feet. Fhesefmensures have hitherts been
suceessful in pre mnmm ‘

effective and its managem

any recurrence of the danger

formerly LKP(‘!‘F'U(‘ vang o o .

The- “fank system of ,E.Iam'as h:“.; g, as T have alreads

“ mumom'd c“»uaﬁm.ﬂv native in its origin and nearly al
s

its details, does not present unougm'uumlﬂu models for

ey

introduction elsewhere. The esamu}w I have given are, ;

e gy
however, among the best’ E.y pes of the class; Snd the

professional details shown i the plans present ideas that |

might be us thlh' adopted by ou,r&clvea. - We bave many
rivers of the same spasnm.r}ié ‘character as those of the

Carnatic, and other regions of tank 1x]"«»«1don~»-t1-e4

Whﬂie -series  of sub-Himalayan torrenmts and Toeal

dmumm‘ lines in the "\orthrm Dosb and.Central India

belong to the class; but as yet we have done little to

utilize ‘their waters, though what we have done has

proved very encouraging. Thut a funk system is

destined to grow up in connection with and subservient
to cur local canal systern Thave not s doubi, and I bolieve. -

that we shall vet cconomize, if not Hm hule 4**)"£mrﬂv a.

large. purﬁon of that wlume, now renning waste every

geason through districts to which ifs retention would be ™

the greatest of boons ; we may not find it expediens to
adopt all the det§ils of the Modras . vlans, bui ‘they

annot fail {o be instructive, and some of thun may

00“*1%1011‘111} 1 xppbcubk‘ in practice..

I cannol close my report w nﬂumt rev rrtmn fur a
moment & the  fleld of 1mpmveln\“1f Proser é*u Jj the
;1‘@51(&11(“& of Ahdms m the .;siugle dey mrimr-nt of
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ir ruutmn. In all parts of India yrofit to the State and
the people follows, as certaigly as effect follows cau

the provision of an ::ﬂ;»;mdu.nt supply of water for
oy, u,uimr al purposes; but in, Madras the results go far
Bevond the general average. “fthe staple of agriculture
in the irrigated districts being rice. fhormte ofwater
buings with it abject poveriy and discontent; #s
abundance, wealth and contentment. Every aere that is
noewly watered passes et once froth the revenue rate of
dry, to that of wet cultivation, guarantecing to the
(}Ovez‘%ment an immediate return paid with far greater
ease o the cultivator of the land than the lower tax
leviable before.  The retwrn is immediate, and its
amount preat. - I have almost hesitated in adopting the
data given by the Madras Commissioners of Public
Worky, so estruvagantly large de they appear. But
they are statements founded on ofiicial returns, open to
verification, and unlikely to be” seriously in error.
When these show reiurns aring from o minimum of
77 to a maximum of 250 per cent. on the original
cost of the works, it is anconceivable that flelds
paralleled only, if pmuﬂdud at all, by those of Australia
and California catr be left much longer “unwrought.
Whether the pictures given to ua in public documents
of the state of the people and the country, exceptin a

- few f‘wored localities, be correct or nui it 18 certain
o | 'y

‘that the Government of Madras ‘ll‘.Lui inoreage itg
resources in any more certain, or more legiibmate, or

- more profitable way than by 4.-;-.xi;emiing. ofer the length

te econirol, the
means of - mmmg to. useful account thb Vast vnmmm of

water which are annually poured 1nio the s throuch
.e . [ ‘

and breadth of the territories under i
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hundreds of now use { E‘\ channels, I have spoken i
this report only of those ftracts which I have seen and
judged of for myself. But _other authorities egually
trustworthy, and, from  local knowledge, far niores
_competent, bear t&:tll}lO)} to the rich c:mabxhtms of
other regioes #hon thos “bof the Cauvery, the Kistnah,
arrd the Crodavery, to which my own ‘observations have :
been confined 3 and T only hope that the results in these,
most successtul as they have been even eﬂready may
ensure the steady progress of that course of impro w,mnnf‘,'“
of which they are the hrst and most encou;afrmrff'-"
evidenves. - ' ' L
Haying returned from Masuupaﬂm to ’\’lerm on
the 15th of February, and ‘thus complewa a palankeen
journey of mnearly 1,500 miles, since my first cm'lval at -
Madras on New Year's Day, I awaited -the di"l‘l\f{l'
“of the Overland steamer, which cime in on the 26th;
and broupht me to Calentta-onsthe 31‘d of - March, thus
terminating the duties. whldl had been igned to,me g
by th Hmmmble the Com't 01 Directors o |

wzh U,kt@é’?’r-l‘b.;-. -
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