[RRIGATION IN SOUTHERN INDIA.
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[RRIGATION IN “SOUTHERN INDIA.

 CHAPTER I

DELTA OF THE CAUVERY.

Bméi:tﬁﬁmw to complete my knowledge of the eystems
of Mgaﬁon throughout British India, by persongl
“amiﬁation of those great works already constructed, or

i process of construction, in the Presidenc.y of Madras,

| T :sought and- at once received the pe.mussxon"of th_e'
TFloncruble the Court of Dircctors to acr:.omplmh -ﬂus
“ubject on my return from furlough. Effective measures

were at the same time taken by the Honorable Court
to secure the mssistance of the local Governmgpt—an
éssis'talicm 1 may take the liberty of adding, which was

. gubsoquently granted in the most comprehensi®e and

cable manner; all public records, in‘the form of
:f:ort.s, plans, or other documents illustrative of the

"works, being placed unreservedly at my command, and
4

the various Officers who had been concerned in the

© " < rolootion or construction of the works giving me the
U“ ’fu‘ll benefit of their personal experience and knowledge.

Landing at Madras on the 1st January, 1853, I

‘devoted about a weeK to the preparatory arrangements

”
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2. ARRIVAL AT MADRAS,
»

for my journey to the works on the river Cauvery, the
earliest in date, and the most complete in results of the
serics requiring my attention. Quitting the Prosidency
ou the 10th, 1 reached Trichinoply on the 15th, and
from this, #s & central point, I visited the various works
on which the irrigation of the Delta depends, under the
pleasant and intelligent guidance of Mr, John Bird, the
Collector and Magistrate of the district, to whose cordial
co-operation I was indebted for most of the pleasure and
profit resulting from my visit, all strictly professional
aid being unfortunately denied me by the absonce of the
Civil Enginoer of the division on duty elsewhere.
* The gpadual development of the system of irrigation
i the Umlta of the Cauvery ig sa full of interest and
tmpttuction, that 1 must attempt to exhibit its growth as
dlearly as the. materials before me will permit. The:
- grest fleld wherein this progress is to be traced is. the
province ¢f Tanjore—a provinco specially blessed by
nature only in.one main respect, and that is in being
tanyersed throughout ita entire Lreadth from west to
m& by the Cauver) In other important fespects it is
wferior t0 many of its sllied districts: its soil is pot
naturslly good ; it is described as comsisting of a sandy
alluviwg gomwrally, and in many localities the proportion

"iw greatly predominates over the clay. The couniry.

) hubﬁld move than the average ehare of internal mis-
- governmeng, and - through long periods it felt 'the full
- waight of devastating wars; yot ite one great gift having
b’?m‘?""ﬂwﬂ’ff appreciated, and never long neglected,
even. M"“‘u distarbing influences, it has been made
what i6.now is, literally the Lombardy of Southern India.
- From ihe. sature of the case it is probable - that

7 T

{
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PROVINCE OF TANYORE—ANCIENT NATIVE SYSTEM. 3

artificial irrigation Must have heen"‘{:ontemma\ry' with
agriculture itself i the Delta lands-of Tepjare.  But
the first -marked development of that native system, on
‘which we have engrafted modern improvemonts, is
. traceable, T am told, to a period corresponding’ with the
cloge of the second century of our own ora, and to the
‘reign of & cortain Rajah Voeranum, who, judging from
the number and extent of the works attributed to him,
nust have been a man of rare efiergy and enlightenment.
. Powsibly he may get more than his fair sharo of credi_t:;-
" for when a Sovercign becomes & favorite of waditioh,
and the stream of history is not sufficiently clear to
admit of the detection of such errors, all works ef
doubtéal origin ars genorally atiributed to him, and so
his:fame i swollen by the waifs and atrays of the tines
that followed him. - Be this as it may, there can be no
que‘utién that the period of Veeranum was distinguished
:‘%‘b’f'\‘wt progréss both in civil and religious wn’rks; for
mony. of the gigantic pggodas, as well as the grest
jrrigation channels in- Tanjore, are gupposed ‘to date
from ‘his reign And my attention has been drawn to
the curious fact, in reference to these works, thas they
wore sall executed undet- an intrusi’ve and foreigh -
monarch, who, leading an arfny from the comparatively j
desolato tracts in the northors poﬁ.ion' of the geninsuln{f
established himself in the fertile sonth:\n.x regions. M
the 'Teligoo conntry, from which thd invader came}
there is not & téace of any such contemporaneous w‘orka-’. .
ag-are found i Tanjore; and it gives a striking idea of
Rajoh Veeranuin’s clearness of perception and energy 9*
ior that lie Should at once have appreciated the

charae , . . ,
system o(' 'irrigat‘i-on"pursued by the subject race, and .



4 DETAILE OF THE NATIVE METHOD OF IRRIGATION.

should have given to it that vast and rapid development,
which, making all allowances for exaggeration, is still
 distinetly traceable tauhiis reign. In the religious works
of the period, several of which I had the "plensure of
t.;eeing,’ thero aré evideuces of great comstructive skill,
- unmense labor, aud, in some ‘respects, marked arehi-
tectural taste ; while in the works of irrigation there i8
great boldness-_ of design, considerable Tkuowladge of
: hyd‘mulic principles, raiked, however, (xmionally_ with
enrious indications of ignorance, a massiveness of con~
sBructions so disproportioned to the mecessities of the

‘Case as to indicate a very exaggerated idea of the forces

dealt wi
it was pleasant to see. o : P
: ﬁgeneral °?“i"" of the mative systemmﬂyhe given
ma t:ew words. Channels of ‘supply, proportioned ifs
diskensions to the ‘aroa of the tract dependent upon

4

them for. irvigation, were ‘cut from t&\e river bank, and

. ?B?pﬁﬁﬁ;“pometimes_ with headgsluiods of masonry, bus
very often wanting in these necessary works.  The
,imh of the hoads were so arranged s to. command
168 to the fields by infinite numbers of smaller channels
of distribution. “When the level of the river surface was
100 Jow for the supply of the channols, the coustruction
~-A54 permanent masonry, or a'temporary earthen dam,

was had recowrfle to, and . the water was thus: raised 1o

thﬁ»?@qu:isitg height. Of the masonry dams, sevoral still

Yomaiay - ‘ . )

z L Ang r%eng_,‘ Mg ‘the name of the “ Grand

o ;mm‘ ‘ -&'%?‘?w“'bﬁing the local term Yor this class
w o8t this day to play an important

zmgama of ‘the Delta.  Not enly was the

th, and, oecasionally, a neatness of finish which -
* plan of inﬁgamal! ifny

: th;‘;)ugh &u wﬂﬂ Of

s .

GENERAL WESULTS OF THE Natyve sveteM. D

main stream thus.laid under contribution, but thoso
nnnorchaxmelsdivarging fmit ‘ay it 2pp roach atithe
s were also taken possession of; and -han dein-hand,
so to speak, with this process of utilising t?‘” waters
jn moderate floods, there advanced a systom of cmbazk-
mont whereby the wators in extrome floods were held -
uﬂ&er general control. - Thus, in progress ot time, ﬂlﬁm ‘,
grew up over the whole; surface 0; the - De}@‘ ..», -

extremely artificial condition of th;_qgs, the Wd |
points of which were, 1st, the supplying of agriculture

* with its first necessity, abundagce of water ; and, Zndly, .

the pratection of the property thus created on thie soil.
frum.»the de}Btm(itiVG effects of an_ax'mss of wa,ger. I
noed gearcely add, that though the objects to be eﬁ'mt@d:
wero, discerned clearly emough, the means ~employed
ware very far from: being perfect. Therg was 01
" ety e, o o omentl (0w compoe
e rovement, in such 8 .dlﬂfl?ft«/ a8 .
siore, than chunnels and embankwents, Whlff, 1. W8
3;:%;; lost sight of. . This was ’.thﬂ: meang of mtm; ',
cgmmnuicaﬁgn,»for- while the 5011 Wﬂﬂf ;.80 ‘
jocted its produce found ,1?5 way . 1 w,'wmw
pro ’ difficulties, from the entire absanca
 on gl other elements of free movement.
of ,_roal.ii;; b:‘?g:;: imperfections, the native adminis-
Yet{ wit fl o waters of the Delta is worthy of }u’gh |
tmtmn Dd 'vs‘f in point of fact, the foundation on‘wb.wh ‘
praise, a’.nhl.;t that yoore perfeet systom, the WS"““
we ha?:‘e u; é",_, be po”mmd 1o as -owe of the .11%051'»'
of -whh‘zbl; ﬂ;})d- gmﬁfving proofs  that here at. least
mem;om esmmpéd our matk for good, decp on the
;::é (:?v:he land and the condition of the people-



6 o TANK TRREGATION,
. As sabsidiary 45 the ‘gonéral plan of Hver irrigation,
anks were largely employed, and werp formod. o sth
a scale as"-faiﬂy' o bedenomingted gigantic. - The

“embankment of the Poonary Tank, in the Trichinopely
- distriet, for exampl

the Veoranum Tank “about 105 and. numerous others,
of searcely inferior

dimensions, are scattered overithe

face of the country. Thege- great reservoirs were
varidusly supplied: some by chamnels cut diress from
wuvery, of its main branch the Coleroon, 40
adjusted in g
in moderate

or high freshes, as might. be : most - con-

venistit; others were depondent upon minor Eiresws

orwes whose valleys the embankments wore thrown ;
kile othors, wgaiv, ware fiked by tho escape rators
of Torlks on higher ground. A1} swops provided with
sluices for distrifny ' '
encape weirs for regul
and with such othe
" The 'works required ‘undey
brietly deseribed, were congt;
the Governmont ; the Necessary formatio
o e works Teing supplied from tho Treasury, while s

spevial tax on irrigated land proviied & constant mwﬂ
E izic;‘ome for the cost of repuirs and estoblishwment.
- The hopeless giate of ven
Tanjore Goveroment hgd
cossion of the conntry 4o
aintenance of the ‘work
devolved wpon them from
was uot long before * torta
system, began exhibi

fallen - having Jod 40 the
‘the English in" 1801, the
8 of irrigation of course
that timie forward; and it

themselves in a very' clear

, Was' 30" miles i length; thet of

vol 25 to-take advantags of the watérs

g e water to the fields, with
atiug the éufface I{g.»vél of the wat&ﬂf, ,
or works of detail as wors HOGRSSAYY. . -
the system I have thus .
ricled 'aﬂd':ﬁfmgintaineﬁf;ﬁ!v
funds for the formation

fusion into which the

ing defwts, inherent 4o the

-

THE RIVER CAUVERY.

7

. $hipe s and
sand unpleasant manner. . That the causes of. theee,

. L ; . . 1‘ )
the means adopted for, their, removal, maymd{;:; ‘3;
mdafrnlmd, 1. must 'npw.f describe .in greater .

. vt A.moll
" he..topographical  fentures. . of _the - district.. g

ab

ordimr} condition at this time of the year would

. gtream enters

‘ ‘mention,
(hebs, ds 1 Have alrcady had occasion ,ti: :;x: ot
she first, and by far the most important, s the xi
30““"“)' AT B
 This river, vising among
a busin which is

Pl gty
{Evs. h'ﬁ

2% betwoon 81,000 and 21 _S.Q_‘N‘fe n o
'p?“;“fi'éixfm aro fod by tho raing of both vlg-m;;‘
s i o it o S ot o
' lume iy abundunt.  From ‘& messure-

o - its vqiume,m;abﬂnﬂ*m < PRy
Deﬁfﬁ:im by, Colonel Cotton, on the 4th December,

1833.(the only M‘wal mensurement I have besn able to

" find on record), I learn thet the discharge of‘:.tél;l,&;z‘ri”""l;'
» nﬁm hénd of the Delta was then. 16;,8?5’ Wbmf:l’ﬂff’::
d, and, as the ratio of the river in high flued to its

subic

e

to be ncarly as 19 to l,shevohm&. uader

I

. mses.w‘thes;?ﬂ?‘m*’-‘wt i s Phunstated
"mmmsm%d. Botwoen, the two quantitio tiuss i its
e o i f it o
the rivel ssentiad to agriculture.  Prom Jan“‘“'.Y bl
My s averago volume ray b rogaded as consderaly
M{w i ifrliiéi‘ of the two estimaates ;‘la b;zve, sg:;;
under 1 derate freshes, the effects of loc t}"‘ and
$hough n::dl ¢ wecur during even these months, _
ﬂg. T &ﬁy dﬁﬁng hf‘m}l‘ and APHI; l‘ :of tho
o vomgh & small portion of the vohumo b
 Althoug! de “available for irrigation .be_i?re "1 5
Canvery. ’s"?“lx“l:he" Delta Proper, the quantity is, rela
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8 SUBDIVISION OF Tiik CAUVERY.

‘tively’. so small that I need not refer in detail to it:
(?ertmp locally important channels are supplied in the
Salenr’ and Coimbatore districts, but it is not until we
reach the western part of the Trichinopoly district
that the capabilitice of the river become fully dever
loped. . Ilere, at the head of what is termed th(; Is 1
of Seringham,® the main river becomes subdivided ‘in‘

* .
hae ng‘:‘ }:’;‘:I::‘”d{ ns applied to the tract of land ealled Seringbum,
cstallishinent omn lglmmer’ w8 it has orased to be inmular sinod the
and_ Colesoon b ‘“ hmnd Anvicut, by which the junction of the Cauvery
locality is fmn:"c ve, at ta lower oxtremity, is prevented. 'The
great Hindoo P :: °"n;m“u.‘g one of tho vastest and wealtbiest of the
et of the i I company with Mr. Bird, the colleor and et
wag—the whole Mp:!ct'::‘v : fn it gnl‘a, suit—find a very dirty suit it
for. “Various portians ‘:r th: ;:npl“‘e betug filthy, ruinons, and uncared
were (alling 10" pieced frovn uegf:c:t:::c’!um' o rat.bt:r m&nf's ! smmt;:;.
the 508 of wlich i sopportal, 30 som st pT e By
thousand pillars of stone \:\'as" ::"5’5 Lhc legend of the place, 2 3
okl columus, niost of Lh" pec',.m.rly dismal and dirty. The fine
nurbog ma.;r Yo, ¢ -rm;m" .mom"“‘]‘“’t and; ali, whatever their real
coBtings -of oil-stained ::: aed “dim ralipious” colour by smecessive
churchwardesns have falty ewask —a protective for which Hitdoo
e S;“ligﬁténed Jands, | ITIP“W“'W & tasw as like fanciunarics in
Foest of pillars, and o, t } oly Bulls and Cows wandered at will-in the
temper, it wag scarsely llc _f‘»’l‘me.t are not remarkable for wmiabiliPel
walls of the l’a@od; o~ &@am to face them. Within ibe endlovure
need of. sanitary mf;:mlarfe town, densely PO[;nlate(l and greatly in
?Wﬂmﬁty which rivals ’thg:s ;Pmng P it Lwars a character for
mtgahitam bam,g B:rahmim; I;)im;lle Plfrheus of Westminster, its chiel
personal '%h»bli shmeat, of tl’m idglm widows, and dancimg girls on the

- The last. mentioned is, of course

the central figipe of
" like ours to b?:;:\ﬁe;h:o Il‘laiﬁ, though too holy for unsanctified eyes
i o0,
see: and bandle at wilj the O!Otulxm. We were permitted, however, to

hes, jewels, and culinary utensils of the

W
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tyo chanmels, the. s;mthem of which retains the name
of; the parent stream, while the northern is called the
Calerwon, . - S

. Bizengely enough, I have not boen able to find on
rpcard a pingle longitudinal seetion of the beds vither of
the main stresm or of the branches. The disribution
of. slope is, therefore, not so precisely kiown as it ought
to.be; but I learn that the fall of the hed of the main
siroam, ebove the point of separation, s 34 feet per
milog that this slope is. continued - for . a, considerabls
distsgoe down the Coleroom branch, gradually lessening,
however, 8o that 70 miles below: the hesd of ‘Seringham
it has fallenito 2 foet per mile, while onﬁaxfd,_ ta the sca
the avgmge‘s‘lqpé ey be estimated at ohs foot per mile; |
and that, furthér, the general fall of thé Cauvery branch
is about 44 or.5 inches less per mile than thatof the Cole- -

roon. In addition te ite more direct: and: more rapid

fall,, the Coleroon differs from the Cauvery in having a

volumo of water but little dimighed, comparatively
speaking, by the drain upon it for purposesief irTigution.
im-isiblé jmage. ~ The lstter were all of pure gold, but in forms of
anredesred vgliness and coarsest workmanship, the wide platter being
the type of the fiat, and the cocoa-put cut in balf that of the vonnd
dishics.  The jewels, which were very numerous, showed but few
hoattiful anmples of Indian taste in such matters.  All romark, however,
waa silensed in a manuer quite satisfactory to the proprietors, by the
asearance that the anited value of the display exceeded 3D,000L 1 The
whote of the exteriors of the different Pagodas was covered with sealpr
tare, ocensionally good, Pt argely intormixed with obscenities s» foul .
and degrading, that orie wondered how s had ever cntered into th‘e )
iusmpination of wian to 4:011cei1'e.ﬂmﬂl, or having Gunceivcd,: to qthbxt
therx; thus broadly in the pur sunshine. o
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branches, we find, accordingly, on the one handy.a
larger volume, & more rapid slope, and a more direct
channel than on the other. The natural result of such
a combination is the progressive deterioration _of that
branch which is least favorably circumstanced, by the
. formation of deposita at its head, and the consequent
-~ diversion of the great body of the main stream into the
superior chanmel, This tyndency, in the case of the.
Cauvery, was recognised very soon after tho provinee of
Tanjore camo into our possession ; and T find it noted in
the ‘rocords that, in 18043 Captain Caldwell, of the

3 l R . » :
&-ngmeers, had arrived at the conclusion that if effective

- moasures were hoy adupted to reetify, by artificial means,
the vataral difforences botwocn they two branches, the
inevitnble iseue Tust bo the annihilation of the Cauvery
&% an irrigating stream, and, as a consequence therevf,
1 Wtal ruin of Tanjore. In viaw of u possibility surh
- this, remedial meusures wers sanctionod st that time:
“Lyese, however, were apparently of u limited and by no
means & radical ord®. The old native work called the
Grand Annicut, at the lower extremity of Beringbaan,
wae raibe,d‘ considerably, so s to rotain a larger qw“’i‘y

.of Water in the Cauvery below it, and the effct of this
"610p was beneficial, ‘though necossarily tempatary, as the

“root of the evil, at "the soparation of the two brenches,

;was, of course, untouched by it. For nenrly* years,

h .

vy o mOFeRNING tondency of the river-hed to silt up—the
M:u{ many Parta of the channel wete periodically
.mm 'e:f dfnp;:ts b}' manu?.l labor~—16ng and bxpen-
'Tf"jﬂi}iilifstream o % were. carried across the bed of .the

o » 8O 24 to force a Wrger supply of . water into

. . ¥

7i‘mplew‘i’ an incessant struggle was maintained against

from the time at which Captain Coldwell's works were.

‘S
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the Cauvery branch. All these efforts, however, were
ineffectuak~the bed continued to rise, the supply to
diminish, the extent *of land under irrigation yearly
decreased, the revenue was falling off, and the condition
of the people was yisibly becoming worse and worse.
About 1820-30 the erigis had been reached, and af
that iime there began the series of operations of which
the fina) issue Ims been the suceessful removal of all the
eyils complained of, and the vstablishment of the relative

condigions of the Cauvery and Colercon on an entirely

satisfactory basis. - _ |
The works executed beiwoen 1830 end 1886 partook
go far of the character of the mensures previovsly adopied
ag o be directed ngainss the symptoms, so to speak,
rather than sgainst the cause of the evil affecting the
‘cor-bed.  They were jimited to the comstruction of
various untder-sluices in the Grand Awicut and ou the
* Loft hank of the Cauvery branch, through which the sand
wes to be sweptduriog freshes into the Coloreou, the bed
whereof, at the points selocted, was considerably Lefow
that of the Cauverv. Waste weirs, to answer the same
purpose as tho under-sluices, were also ostablished, and
the combimed effect of these various works was to clear
the bed of deposits fo a certain extent, though leaving it
still in « condition far from satisfactory. ‘
While these works were in progress, admirable oppor-
tunitios were afforded for studying the conditions of the
rivers; and from the opening of the under-sluices in the
body of the Grand Annicut, one eminently satisfactory
result was obtained.  This work, befure it was repaired
by Captain Caldwell, it 1804, consisted of‘ a Sf).ﬂd mass
of rough stones, of moderato size, 1,080 feet in length, .
from 40 to 60 feet in breadth, and from 15 to 1.8 fect

. :
3
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in depth, stretching across the bed of the Cauvery, in &
se;'}.)entlne form, a favorite mode of construction im
native hydraulic works, and adoptdd under the impression

thit, as all natural water-channels are tortuous, all

artificial works in wator® ought tq, be the same. The
npper surfae.e of the work was traversed by rough
chammels a little lower than the general levels, which

were not improbably intended to act as rude substi-.

tutes for under-sluices in permitting the cscape of sagd
_,w.evr'.«thebam. Captain Caldwell's repairs consisted in
! Taising the body of the Dam, levelling the surface, sup-
‘. yl‘rhmulmghu of cut stone to facilitate the formation
i MVO?N‘Y earthen bank to retain more water when
;mqgn'éd, and laying tho stones of the upper portion in
mortar. - I may add, to complote thiv décription, that
80¥13 years ago a Bridge was carried across the Dag,

which 1s, perhaps, the most singular work of the kind
comstructed: in the mineteenth century ; since, to secure®

foqndations, it was nocgasary to place tho piers of the

ar¢hes on the Dam, and hence to follow all its sinuosities,

#0:that the bridge bas a moet occentric appearance.
‘When the under-sluices were to be constructed, in

1830, it heeame necessary to cut through the body of

th.o Dan"to & depth of 12 foot, aud it was then ascer-
tained, i?r the first time, that the stancs of which it
s composed were lnid, ‘not in hydraulic cement of any
kmdf but mevely in clay. The new upper portion, the

mdg(‘;cfo::lﬂmon tells mo that he has had his arguments, il faver of

o teﬂige Dines _R“' such works the Annicuat, demolished thus, by

- intell nd natives : % O foolish man{ Do you consider yoursell wiser

. than God? A not all 1 H '

il all ¥ivers and waterdourses provided by Him with

Tk chanmh‘ 36? and have Jou the prosumption o think straight onoe
better? - You ean mover proeper in your fully 1" ‘

" comprehensive Vi

\(
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work of Captain Caldwoll, was the only part wherein
mortar had been employed, and it was, accordingly, clear
that the ol% dam .had effectually withstood the floods of
1,600 yearsby the mere inertia of its materials. This

proved a most encouraging discovery, for it was legiti

mately argued that if a work of such dimensions,
composed only of rough stone and clay, could control
the river at all periods, ilt was clearly poﬁ?)le to con-
gtruct another in which the resources of Edropean skill -
could be employed to reduce the dimensions by the use
of superior materials, and thus fo bring the cost within
guch lLimits a8 would fully justify the Government in
undertaking 1t. It was further fortunate that at this
iod the officors in chief charge both of the revenue
gation departments in Tanjore werc peculiarly
" for their respective duties. ’1‘130 principal
Mr. J. M. Kindersley, was a man of clear and
ows, of great energy and character, and
unwearled zesl, who thoroughly understo?d t'l.xe neces-
sities of his districts an:i was preparefl to give his cordial
uch @ project as promised to supply them
he Civil Engineer, Colonel Arthur Cotton,
the first authority on all points
tion in the corps of Engifeers, and
ho had had excellent opportunitios of becm'ning' famil‘ia_r
with the Tunjore rivers. A matural gemfm-ior Civil
Engineering, large acqt_zi.re‘d knowledge, singular pro-
fossional daringg a strong will, and a pel:sevm:a.nce that
no obstacles could withstand, were (fnmhmed in Coion%‘l
Clotton’s  character and marked him out among .hls :
associatis as the man best qualified %'(}r carrying into
offect the novel piars that were now beby! cntertained.
Jt was in the course of the vear 1834 ihat theso plans

*

and rri
qualified
Collector,

support to &
adequately- T
was, unquestionab}y,
connected with Irmiga



14 COLOKEL “OTTON'S PLANS.

were firat submitted in detail for the consideration and
decision of the Goversment. Colonel Cotton's first
general repart bears'date the 20th J anuary, the sccond
the 7th July, and the third, the 15th July, 1834. Mr.
Kinderaley exprossce-hia entire approval of the project,
which hud been matured in constant communication with

himself, in a Istter dated the Gth,mwt, ;834.' As

might have_ been anticipajed, much preliminary dis-

cussion was held on the plans, but to.this 1 noed not
advert -here, as its interest has now passed away. 'Lhe

final sanction of the Government was granted in 1836, and
between. Feb

ruary and April of that year, the works were
completed, Thase introductory details being given, I may
naw raceed to describe, in generul torms, the nature and
 xésults of the ylans reforred to. For minuts professional
details, T refer to the variens drawings of the difftrent
pate of the works by which this report is accompanied.
- Prior to the construction of any permanent works in the
beds of the Cauvery and Coleroon, the area of irrigation

dependent on thege atreams was estimated agdollows 2=

m——y

L ON rax Canymay, ‘ 2. 0¥ mun Corundor,

————.

: Acres, .Acres,
In the ?‘!‘richinopoly In Trichinopol . . 86,300

Di,B*!’lCts_ e 16,508 In Tanjomop(.’y. . . 69:300
In the Tanjore ding 488,400 § In South Arcot . . 59,400

Total . | | . 504,900 Total . . . 165,000

e s,
e e - e e e

From tho combinoed - streams, therefore, a supply of
wattt sufficient for the complets irrigation of 660,900
acres had to he provided. . Now it ic held, from large
experience, that the congtant of. irrigation (as for cone
vomienct, sake I may term it) for view, fn the Modras
B cubic_yards of water per

»

kel P
Prosideney, i very nearly

i3
-

* extent of the evil, from which' the
. bad 8o long been suffering,

VOLIME QF WATER mmn:&. 15

hour for each acre during the period of the erop. Tzs
reduced to weasutes, which we employ fa the Nor h-
West Provinces, amounts to very nearly 0°025 cu}:::l
foat per.m&)nd per aare. On this sttmd'ard, the to

yolume_required for the irrigation of 669,000 acres
woul 'bg 16,747-5 oubic fee's‘per ‘soeond. I heve
slready had occasion to montion, in a former pn.rta
of this uarrative, that the discharge of the ronin
Cauvery, prior to the separation f"' Senﬁghmn, was
found to be, at a time when the river was unaffected
by flood. water, 16,875 cubic feot per second. There
was -thevefore un nbundant supply for. the area of

ierignaion . dependent wpon the main stream. It is on

analysing the distribution of the total volume of tho
river between the two branches, thay the natore and

provincs of Tanjore
cleaz) apparent,
‘This diseribution was asoextained in d

Dovember, 18
hi‘fonaws 3-_--, L. ' 833‘ ta
" Ta the Beroon Branch | 73 - -
Inthe Caurery do. | ,,m ubio feet. per svoced,
&« - » n
- Total . . | | 16,675

Now the quantitics required fbr ‘the .
: arcaa of irriga
of each branch were g3 fallows ; —. O Imngation

4 t

Coleroas, 165,000 acros a4 .02 oubic .

*  porseccnd ., } $125 eubio . por second.
Goyy, 804900 -, e .
« Total . . | | - 18,34 .
- By eomparing these gm

calculations, i¢
Caleraon wae )

that the volume of the ust s much
‘ ([
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fo0o great for its area of Jirrigation as that of the
‘Cauvery was oo small; and that, to adjust matters,
the excess in ome brauch must be thrown into the
;bed of the other. To effoct {his, was the great object
fof Colonel Cotton's plans ; and the method, p‘ﬂpﬂﬁf’d
" was to throw a Dam (or Anuicut) of masonry geross
the bed of ‘the Coleroon, the crown. of which should
" be fixed at such a height as would ensurc sbout half
; the supply o that branch in the 'average state of the
 river, during December and January, passing into the
Cauvery., The maintenance of such a standard of
';‘ division would secure, it was conceived, a fair distri-

- bution of the entire volume of the main stream betweon

the two branches during the irrigating season.
In fixing the height to be given to the Colercon Dam
above the bed of the river, it seems to have heen

determined o employ simply the method of trial,
" assuming the elevation approximatoly in the first
instance, and being prepared to increase or diminish it
subSeqmmtly, 85 exporience of itg influencegmight show

to be necessary. The gauge employed in estimating
the quantity of water required for Tanjorey was the
crown of the Grand Anpi

; cut; and it had been found by,

eXperience that when
18 iuches ahove this,

Pprovince was then entering the river. It accordingly

appeared that, if Provision were made for having the
water level to correspond, at the crowns of both works, &
fair arrangement to tommence with would be obtained.
“I ha,ye given,” says Colonel Cotton, “such a height to
-~ the Anmicut ng will, go, far a8 I am; yet ‘able to judge,
, the rr:md Annicut ; thai 13,

even with dhc top of the one,

the water in the Cauvery stood
the maximum supply for the

-

~
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it will be 5o also at the other.” Thiq height, in the

original project, was fixed at 4} foet ab?va tl}o bod of

the stream, but was subs?mmtlyd‘u:n;hﬁed in actua
' s will be noted immediately.

"“‘;’:“'i‘:: t:s:?g;iral' form, the Coleroon Dam consisted _of a

gimplﬂ“ bar of musonry 750 yards in length, d,iwd?d into |

three parts by the interposition of two:small islands

formed in'the bed of the stream thus: |

‘ <R COLEROON RIVER'
- AT .
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r . ‘

The northern portion was made
r;m;a,l.nder 9 fi. 4 . high,  The hody ot tho dam was
of brick masonry, capped with cut sione, there heing

1 foot in height of tho Intter material, and 6 ft. 4 12, or

4 ftn 4 i . TRy . .. ey
1. of the for mer, according to position.  The

t}ucknes‘s throughout was § feet, This bar, forming the
obstructive portion of the dam, rested on a foundation of
misonry 3 feet deep, built on thren
in extgrior diameter, and sunk to 4 depils of 6 feet iu the
sandy bed of the river. 1y rear of the haw, there was an
&‘x.pron of .ma:-u.mry 21 fiect broad, and vr)\':\red with cut
btom‘a 1 foot in thickness, carefully faid in hydraulic
;e::’;';' fee}t;i:::m;h: Spron, a mass of rough stone, from

: nd 4 feet dee

the junction of the aprou and rj

wu'll;}v:e}?;y;;;‘; (;}:?n:gs or Sl‘ficc-f' originally 2 feet in
length of tile damliht’- were dls'tl‘lbutcd throughout the
the apr ' ’ Ol.r sills being on the same level as
arra,nl on or the bed of the stronm, Tie objuct of this
o mg;‘:?an was 10 afford free passaze o the sund, and,

Possible, to prevent the bed of the Coleroon ahove the

b i : .
1 am. being ?‘-’Msed by deposits.  We shall find hereafter
10w neffective it hagy proved.

There cannot be question

dimensivug ' .
it wore. on tﬂm given, Colonel C'otiun waa trewling, as
b 18} ¢ Y R > Y-
m ’ O vory verge of stability, In fact, a general
prossion provailed thag e :
apparent confirmation of
during the v

7 ft. 4 in., and the

Ines®of wells 6 foot

Py was formed to protect
ver Ded.,

» thet in adopting the

had overstepped it nad un
car Follo: this impression was EAVeT,
wiowIng the coustruction of the Dam,

rrence of a sar; . ) .
f a serious accident, in the demolition

IR
\k
EFFECTS OF FLOODS ON IT. 19

the spot competent to observe the cause of this accident
at the time of Tt oceurrence, and the real nature of this
is a matter of speculation. The gencral impression,
however, antong the Engincer Officers consultcd on the
oveasion, was that the fall of the water over tho hody of
the Dam injum?l the apron, by displacing the cut stones
and tearing up the brick masonry, so that the founds-
tions were exposed to the force of the current, and the
whole mass gave way. 'The breach, however, was
speedily ropafted, and the work remained, it may .be
snid, almost intact until 1843, receiving minpr improve-
ments from time to time, and most satisfactorily
refuting, by its continued existence in a perfectly
effectivo form, the predictions of its entire failure, Lh.at
had heen recorded on the occurrence of the accident
just alluded to. . N :
During these years ubundsm? opportumtms‘ were, of
course, given for careful study of the effects of the Dam
and as sume of these led, in 1843, to propogals for new
and verv impartailt works, I must advert to them he‘re.
The offects that were pn%wnd by the Coleroon Dam
g ynder its direct infhience were threefold.
bed of the }olt\roon itself, by the slow
but certun progress of deposit above the Dam. This
was a copungency eléarly foreseen by Colonel Cott.cm,
and pyuvid(-d agrainst by the twu-:.md-t.wenty sluices
through the bedy of the work to whieh 1 have a!\'eady
allud(;d. These, however, proved to be wholly inade-
quate to produce ‘the uffect expected from them 5 they
furnished a waterway for scouring out the bed of only
(22 by 2) 44 feet it xyidth of a channel very nearly 2,200,
’ Their influence was practically unfelt, end

on the stroam
1st. It raised the

feet hroad !
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in 1839 Colone! Sim recordod

od his opinion that * nothing
less than complete cuts or openings in the Annicut from

6 to 10 or 12 foet in width will bo found sufficicntly

. influential to produce the desired effect.” In 1843, such
sliices were 'establishcd‘, supplying a total width of
 clearance waterway"oqual to 126 feet. 'So fur, however,
a8 the maintenunce of the. Coleroon bad abovo the Dam
a§ its original level ig cnmaméﬂ,'i must say that the
enlarged _sluicua have‘pmv_od & as litthe real use us the
smiaHer ones ; for, on examinjug the wefk 4n January,
185% T found the “bed ahovl “the. Dam on the samo
Beneral level ng ghy crown  of the wirk, and merely
channcls Of't,_tbout the same widthas the sluices cut throug h
the sand apposite o each set, Althowgh, however, the
P‘f‘“f‘“’? bbiwtf of their construction has not been
attained, their influeico, in combinagion with other works
I o prosently, in maintdining afle uniform
diﬁ_\tﬁ-hnﬁon» of the idepoys;m, and t:: ;;;'feventing the
formation of sand-banks iy y
- less been of mportant sorvioe

) - T am myself disposed to
ﬂntrk; that, so long a8 thys form of Dam, which is in .
¢ffect 8 ‘continuouis ba,

e e oon T 8T8 tho river'bedv, is p‘mfb.rred,
the clevation of the bed abovs 1 the level of the &ffown
' mmbemd“d 84 ah isevitably result,and be provided
'f(;l’t w@rﬁ’ingly; 2here is 1o rdwson to bdlieve that, in
e progent caso, . the conssquer h béen of any,
materiil importance 3 bmq o 1ot bden of smy

. " if, in other instances, there”
Toay.be cause ty foar the;

he - o m; the form of the Datﬁ%_must
o 8% I fact, we have done in the North -
West Provinea, ‘where, insts

al of a contimuous bar, we
gates, which,<being generally
where stone iy employed, six

;empl?y: pierd with Mmoveable

front of the Dam, has doubt- -

A}

-\
t
i
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or sevon times) the breadth of the pi@‘s, maker wl:;r;
thoy are lowercd, the clear waterway twice or thnc(; he
breadth of the obstructions, and hence secure a pe
river bed.
m;{ni:::nd effect of the Caleroon Dam was to éhn:;::
Jargoly increased volume of wat@r into the Cau 3
o greshes. This too was, of. course, foreseen, an
d:::flged for by the ‘following arrangements : -
d Theme being no difficulty in disposing of any quantity
f t;or discharged into the Coleroon,-that river vzns
o he general escape channel for the Cauvcry:. ’,lhg
1‘nude o gfor the surplus volupme of the latter river was
o " do:l + about two miles below the separation, and
eswl?héhu fa upder-sluice having 20 openings or vonts,
eons istod of a1 : of about 120 feet. The next escape,
g%“.“g ¢ waterwthye above, was a wagte weir, having a
o lintle bﬁlfw of 450 feet. The third was the Grand
clcm" watclrl.':z{m  clear surface waterway of about' 1,050
1‘&nmcu§, sli';.ices at low levels, giving about QO fefst
foot, an wll work has always been very effective in
. ’.I‘hlssurplm water and in clearing sand, as the;e
fhst:hm'.gmg‘ ¢ .of level of 9 or 10 feet betweer.\ the
oo djﬁ‘ermf Colervon beds at its site. The iogu'th
'Cauvery' " d-about 6 miles below the Grand Annicut,
A s{tuawsw feet of waterway, by whicle fully one-
s a el of ood water roaching that portion of the
half o.f,.th.e f «d. A sluice of 12 outlets, about 10
river N dﬁchwﬁf ;mmtioned, forms a fifth outlet. . The
miles from thi of the serios, is another sluice having 6
sisth, and I;lﬁ 1 about 12 miles below No. 5. I.*lastward
v':u:;? agdigtasc;tw main channels leave the river, and
of this poi

o8, supplyi
pass with tolerably dircet courses to the ses, supplying
S o

more.

. .
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FURTHER IMPROVEMENTS BY THE

th ini ’ '
the “"“”“’3 of draining off the portion of the volume of
?1‘ 1;::1- undisposed of by the escapes above. ‘
beon sujﬁmbzf regulating the Cauvery might have
spoedily Mllomod t‘;‘:w the new state of things which
and which. in thet “’:mﬁ’uctmp of the Colervon Dam,
 clearly £ g 'I]'rh ull extent at any rate, were not
thrown into‘l i:he]ni'Ca @ largely increasod volume of water
$he. banke aud dmuvef'y branch led to great erosion of
‘with thess. effiscts ting of the bed. Simulteneously
b 'heavyé depoai h; Coleroon . branch was obstructed
&!p chatnol whi ;ﬂd_ sand-banks above the Dam; the
ho river wag ich ff:rmerly followed the left bank of
Here : thmsm weross to the right; and, in a word,
,«s,gw',‘fmmw’mﬁ_ ¥ K;I’thﬁpd sn inversion of the
‘bocoming. %m“ ' 4wo  branchos—the Cauvery
olinin ite due Bm , “Wﬂs and tho Coleroon eoasing W
st yomalite of water... This would have Jed 'to
m‘@ W ain o u. _m;wT“"Jmt sud mcasures were adopted
The it of oo oy 00 f the Cawer:

Menéndagic oﬁ%im' excouted in 1843, an the

ot tho contral nors: Bim of the Engineers, was
dinp on f(;rm n of the Coleroon Dam 2 foet.
coutmn, sdded. somidaraty. O 700 feect, and, of
mf%mm y to the volume of the Cole-
Covery continued, b by S 200 of the head of the
e gt & : G'hnkswe;:ecutaway, and there

\5
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= he, proposed to lower the crown of she Coleroon
Dam.

Referring to the plaus for minute details, T nced only
mention here that this work was execated in 18345, and
that it consisted of o bar of masonry, 650 yards din'
length, carried ncross the mouth of tho Cauvery. L
level of the crown st the central porsion was the saix: 83
that of the river bed, while 150 foet at each flank were
raised from one foot to® cighteen inches above it. The
ordinary precaulions were adopted to secure the foun-
dations, and strong wing walls protectod both flanks.
The work was comuenced on the Oth of February, and
finished on the 90th of April, 1845, and its effects
cannot be more satisfactorily described than in the words
of Major Lawford, the officor in charge, under date the
5th of December, 1845. Mujor Lawford remurks :—

« During the whole of May, and the early purt of Jume,

« tho river remained cxtremely low ; but on the 25th of
denly commencad

“ the Iatter taomth, the freshes sud ;
“ with great violence ; and as the stream filled 1ts
“ former deop bed, it attacked the defences of the banke,
“ which were, as usual, repaired jmmodiately, . and
« strengthenoid. As the water aubsided, it was eyident
“ that s material change had commenced in the Cauvery,
% and -that the curremt had no looger that irresiat:lhh
« farce so gevercly felt in former soasons. A depostt of
« gand was formod along hoth sides of the river, lmme-
 diately bolow the Dam, where, hitherio, t.he stream
« been extremely decp. This deposit has sinco graduslly
« extendod jtself lowor down the -rim;;t: effectually
"« gocures the banks jf*those jmportant parts- . - :
« In the early pext.of Qvcteber thie locsd raine bogan
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DESCRIPTIVE DETAILS,
“to fall, and the '
e Cauve was :
“ stream caused no da y again fillod, but the
“ head, excopt o th mage ta the works near the river
“ which suﬂ‘fred go;:e prmed d0f°n¢es at the outlets,
“ sidence, the river h.;:::Jm.y 3 ond afer another b
% e : agein rigsen without causing
Ta";‘e}:ﬂc:!;)gry to any of the defonces.
)
“« Cauvery ia m!)lllanc'c of the favorable change in the
“ Bectiun' the "’“qmt:o manifest, in the uniformity of the
» the regulatity of the turrcnt, and the absence

“ of masses
o8 of sand ang doep holes. The stream’

[44 .

' th‘lea‘ﬂl:::g b:lvlg, t::: ]e(:lﬁre bed, has Jost ite violence,

“ assumed a moderat nger carroded and searped, bave

“ burst of the fresh ate slope; and, withough the first

" Yepairs of the def?s caused a comsiderable ontlay in. the

* bank hus been a.ttc uces, yet not one new spot ou either

“ This remark lacked by the current.

« Mcompaniedm‘ha Tlc change in the Cauvery has been

~* Coleroon, the b{sdd (;Orre.smx}(ung jmprovement in the

-~ “T have ever | of which is clearer and decper thun
seen it before. A strong eurrent sets on

“ the cent; :
re of the Annicut; and so great has been its

“ eﬁ‘e b
lect on the bed below, that I am obliged to close the

* maj A
~ main aluices to prevent further dvepening.

* In 1842
»the sands of the Coleroon, to the westward

“of the Auni i
thnax;m:c: were )-llgher than the work itself; but .
umulation existed, the bed.is now 6:

* where.

* feet lower, nor b
L e b e e

it has had for many years.

‘! wise than .ae tho eﬂ’::pu?t for thess changes other-
: he T of reclng improvements, and

. &t v,
; ‘;’:W of ‘
SN the Duwm at the hoad of the Coavery ; 8

auvery, has acquired much

)

SATIFACTORY RESULTS.

1 ja svidons that, after each succeoding fresh, the beds
“ of the rivers becomo improved, and their regulation
“ more porfeot. The body of water ‘which . formerly
« passed in o deep concentrated sfream into the Cauvery,
« js pow diffusod over the two beds, each receiving its
* just share; the thresd of the stroam ia more direct,
« 4nd ‘the banks are less exposed to violent currents;
« giroumstanoes which establish  the corroctness of
# Colonel Sim's anticjpations.” '

And farther experiepce has proved that the - leng
le was fuirly over ; the means apted have praved

strugy
roamis in the most satis-

sufficient to control the two a8t
factory manner, for when, in 1853, 1 visited the works,

I found tho regulation of the beds, aad the distribution
of the water, as nearly complote 83 could be desired.
The works themselves were in oxcollent condition, aud
4he construction of a foot-bridyge over the pntive length
of the Coloroon DDam had added greatly o its genorsl
utility. Co v. ‘

“In relation to-the tract of courtry through which they
fiow, thero is u marked distinction between the functions
of the two branches of the main Cauvery. The Coleroon
is the grand drainage channel of the Delta, and only it
o minor degreo an irrigating river. The Cauvery branch
is essantially &' channel of irrigation- only, wnd, under
average eircumstanced, its entire yolume is de‘vowd'm‘
agricultural purposes. Towards the ses, the main line
is almost logt amongst the immense pumber of minor
chaonels into which it bocomes subwivided. It might
naturally have beun anticipated that a strean holding in
suspension a. copsidarable portion of sand or silt, and
heing thus drawn upon, aleng ita course, by % ‘many

25 .



26 INFLUENCE OF EMBANKMENT.

outlets, and so having its transporting powor. diminished,
would have gradually raised its bed, and required an
increased height of embankments to prevent injury to the
adjoining . lands. Thgt the most cqrefyl obscrvation
during the sixteen years which have elapsed _sinco the
construction of the Coleroon Dam should have failed in
. detecting any proofs of such clevation, can only,"T think,
be attributed to the efficiency of the scour established by
the various under-sluices, waste weirs, and escapd
channels to which I have already adverted. The river-
bed has, indeed, ristu to the level of the crowns of t-hGﬂP
works, but in no case beyond them; and I am sssured
that the irrigation has suffered no inconvemionce fro
any alteration of level in the bed of the stream. Af‘%

freshes it is observed that aslight deposit of an-extremely

fie riek clay takes place, which is regarded as highly
fertilizing, but the quantity is so small that it does not
seem‘to have produced any perceptible effect on’ f-hf’
river-bott iteelf.  All the irrigation channcls, as well as
the main streams in Tanjore, are solidly and substantiany
embenked, and the embankments are maintained 80

«carefully that a breach is & vory rare occurrence, and

compengation for damaged craps has almost disappearad

from the peblic accounts. Not but that, occasionally,
& greot flood does stilt occur, and cause mischief—this

18 & contingency to which every Delta must be liable ; but, |

whereas - extensive damage, end heavy romissions. of
Tevemue' in consequence, were formerly the rule, they
&re now the exception.

- The distribution of the water in

s miin channols has, wherover necessary, been regu-

lated on precisely the same principles as have now

i
4,

the Cauvory among |

2L
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been described. I meed net dwell on the dnta;ln ;of
these subordinate works, as they possess no spgf_‘,;:
interest; Lut I have giy(m plags of th? l?am mross: )t :
Cauvetv and Vennar- (one of thd prineipal cham:; .si;
o cu,'uplem illustration of the. s;;stg:m, and one WTT‘
I had an opportunity of exanining p(srso?mlly. ;:s
gne work was constructed m lf$48, mth all the
advantages of past experience, and its vifects have been
! 'Sﬂb'stimt;‘l):y ;Dmtfuﬁﬁén of the Colernon 1dam, one

P?‘:b'wtion to it was, that by obstrueting so lurge
it X { the section of the river, it would so contract
 porte” Ova as to roise the surface of the river very
the wa‘wr;o(})'d; Colonel Cotton had, indeed, shown
vy muming.this effect at a maxinmum, it could not
.t'hat, aisﬁouds exceed 4} inehes; but it _required. some
- gr‘w\x srenice to re-assure men’s inds; and it was
ii:rsﬁ;{ }: was clearly shown ‘by ac.t.ual- obscrvzlt;mn
that, in extremé freahe.:s, the mﬂxfencc ?f ]’;he :;1;
was only to be recoguised by a slight. ripp > on e
surface of the water, that sll .d(mbt wos dlsm?;x egl
The increasod confidenco has bean shown very deci dly
. he construction of the bridge—a. farther ubftr"uc?xou
e but vne which has produced no imjurious
w0 e ﬁ*};*’;‘:w >WheAn the floods rise to about 8 feet
:l!::g? t;:e z;ow In;vel-, there v always a considerable back
water cn the Dam ; and by thg time they hgv; ;:adcl::;
hejr maxinum height of 15 or 16 feetgn ; |
: ef bed of the main Cauvery, the obstructive effect
e?ngx)e work becomes, as just remarked, barely ob-
0 .

»
acrvabki.



28 INFLUENCE OF THE DAM.
'.:l‘he‘ ﬂfird and lust effect of the Coleroon Dam to
which it is neesseary to advert, is the influence of the
“:::ok on th;’ volume of the braneh across which it is
hrown, : I
The p;in‘:;?;)leozn ttz;:‘f;::w(lllu:}:re “d:m' wpe thi's.
the main strea ' ‘ . n of the water
fowr oy 8 am was bagml being, that nono should
Tani o %“-”Colomo[, Dum until the wants of the
ux‘:::'jozz ii:n?t hqd b cen provided for, it is clenr
M, In ave age conditions of the river, the practical
zgect (zt‘ this arcangement would be 1o divert nearly
(}:mz:‘:l;;‘m;;’;l“m‘ 10f the main stream juto the
the COiaran ;{e, flll; thus to leave the channel from
Sf)riﬁgs A ptl.mlunt on the flruim.gc_. escape water,
souroes of vx’;u ;1 T T{)t the river, or othier minor
1o furnish ap‘{(){; ‘ “»-”M .Combmcd had heen found
the lower Culbrg m". §Uib.clcx)t for the irrigation on
large a Pﬂrtiaﬂ ogntix bl'lﬁ, o thy abstruction of =
wiouts of the Do e ormer supply of the river, by
its surfucs lovel ax:l{wmth f ..of course very much lower
would hare Pwé;x i (’ old chm‘nwls in Svuth Arcot
of the vil‘mr- oW out of use, and the levels
- vinge watercowrses wholly deranged. A dam
BT e “the Coleroou at . e
dhtl’wt(;f SQ\U:Zh Arent o
the ‘0ld surfneo level of the

s wiater, became, therefore
ahsalutely Recessary. ’ ,

It was supplementary h
upper Dam. - ! pplementary to  the
oy :‘5 i r‘n;stm;;l" the.. sule motive for its construction
 tha: gtate of ablish, in the district above mentioned,
3 l'z“ﬁ‘- #tate of things '

: t‘a‘b wotkv ':‘ .

and s "lilis.to? 1; consequently of inferior importance,
g  3’ o ooty Eas.by ‘no means cqual interest. with

1

the head of the irrvigated
f such .heighteas to restore

de'st,my ed by  the . construction- of

L

: . ) 7
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thal of -thc"‘; apper work. I may therefore only state

 n, that ib was thrown across the river at a point .

70 miles below" the head at Seringham, that it' cof® =

cisted of a bar of masonry 8 foet bigh, and 8 feet

broad, but having a hollow space 3 foct by 4 feet in
the coutrey arched over a.nd filled with rammed ‘sand;
¢hat it was provided with 23 under-sluices, giving
69 foet of waterway, in & ‘total broadth of 1,901%
foet; that it had an apron of masonry in rear, 2 foet
thick and. 94 feet broad, and covered with 1 foot
ndditional of cut stone, while in front and vear rough
loose stones of large ‘dimensions were employed to,
protect  the junctions of the work with the river-
bed. | -

The lower Dam was constructed simultaneously with
the dpper ofw in 1836, and was at first made only
6 foet in height. . In 1837 two feet were ®added to
the height, and, by the floods of that season, a

formidable Hréach was made in the Work, from the

* Dam, on- the” volume of the

fajlire of the apron in rear, wherein  some inferior
materials had been- inadvertently employed. The
accident was“f‘"immediaitely{ repaired, - and the, work(
has, sinco that period, given but little trouble, while
it hag effected its purpose in maintaining the irrigation
of Scuth Arcot, and ‘& émall portion of “Tanjore, in
a very satisfactory manner. s
™o complete my ecount of the effects :)f" the’ upper
‘ Coleroon, T may wention

here that the supply of one important local division

of the 'Trichinopoly district, was entirely cut off by
i, the head of the channel of irrigation being about

4

{
'
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8 miles below the Dam. This evil was easily correded,
by cutting a new head for the channel i;l quest
Rarting from above the Dam, go that the addition
height  thereby secured, increased matorially thé
efficiency of the line for purposes of irrigation.

Both Dams have inevitably interfered much with the -

navigation of the €oleroon (a matter of considerable
importance); and the measures adopted to remove this
objection to them have not been o succossful as might
?mve been desired. A Jock had been provided originally
m the upper Dam, but iv was soun found impracticable
* « %0 work it; and it has now heen converted into a doublo
under-sluice. At thig point, however, the Cauvery is
open for navigation, and, by means of its main channels,
preserves the communication with the sea-coast on the
southern side. - At the lower Dam, matters are “much
loss satisfactory; and thers are on record, so lato as
1851, heavy complaints of the inefficiency of the moaus
of navigation, * I have no reason to belleve that
adequate measures have heey adopted, since the above

date, to remove the causes of these just‘ complaints— |

for just they assuredly are, moeing that the works
"‘_’"f““?t@d by Government, and from which it has
derived latgo pecuniam bonefits, have ‘deprived the
commanity’ of facilities for transport, existing before,
WhK:h, ' équitywought’to be restored. -South Aredt,
the, district especially affocted, can ill afford to Mse
M8 Water-communications, for it has 1o roads worthy
?:dhe name, snd ite produce reaches the markots or
{;‘: {;M'*‘ .‘“:Mh extreme difficulty. ‘¥t is therefore to

hopod bt the same wiso liberality which has

CAUVERY 'AND €OLEROON. 31

produced such admirable results on the right bank
of the Coleroon, in Tanjore, may be dirccted towards
the less fortunate district on the left bank of the same
river. , " ‘

I bave now described, in what I hope may prove to
be sufficient detail, the irrigation system of Tanjore, so
far a6 the great works connected with it are concerned.

T have tried to trace the causes to which the inefficiency

of the old system was attributable, and to exhibit the
different steps of the process whereby these were eradi-
cated, and perfect control ultimately obtained over the
river-beds. - The permanent prosperity of Tanjore, its

“present large revenue, and the favorable condition of

its inhabitants, so remarkable as at once to arrest the
attention of even a very indiffercnt observer, are without
question to be attributed, in large measure, to that first
bold step jtaken by Colonel Cotton, in the construction
of the upper Coleroon Dam, under circumstances of
great difficulty, with l‘éstrict@.dx’ ‘means; against mmch
ppposition, and with heavy personal responsibilitics. - Tt
is easy for parties ignorant of such circumstances as
these to find fault with the origival designs, to point to
the inadequacy of the original gstimates, and to note the
heavy additional expenses that have, from time to time,
been found necessary. DBut t'he or_iginal merit" of <con-
ceiving the plan of so grappling with a great river like -
the Cauvery, more than a mile in width, as to com'pel
it to become an easily controlled agent, and of exefmtmg ,
the ncedful works in their t'u;st form, coptfcssed““umper; |
fect as it was, cannot be impaired ; .and, a8 an (-ﬁ-e——-*—m~
another corps whally unconnected with the virks, I may
; ;

{
/
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f(fuf:g’l"?ff,‘;l""r“"lm my admiration of the skill and
o T do t}‘ ! lsﬁ ay, both .1r{ their design and execu-
that Colonel n’C(g't ° ,m ore willingly as T am led to think
approciated in h?ttons };1‘““.5 are still but imporfectly
of bis ﬁ;'st oo I residency ; and that the failure
importance e;t;i:at?s has been made of too much
dcvelopme,':tm;f‘,l.!:’ in fact, ."Pemted as a check to the
suitod for 4] ! ? I_zhns'm other localities as well

or them as Tanjore.  To frame Mis estimates so

th g
at they shall represent, as nearly as all tho knowlodgy -

at » .
command permits, the liabilities of the Government

. In und i )
ertaking the works, i3 an Engineer Officer’s clear

:Tsx:ﬁ;ei t;::l:b:e duty. I think that great evil must
and s, most, unforx:)m auy tﬂmpel:ing with its principle;
;Caleroonf works wlmawly » the original estimates for the
designedly lower thi‘:, has subsequently avowed, made
view to ; nducing G they ought to have been, with a
works, 1 o .ng ove{nment to commit itself to tho
their pt’djentor :: s;lrpflsod to find that confidence in
ény-» rato as 1;:11 d be somewhat impaired, so far, at
faitare i;l' thigpr? able expense is concered. But 2
toivitiaté those émgle respect B‘hmﬂd‘not surely be held
there can. be f”:;‘ and tangible results about which
have, béen folt du terence of opinion, seeing that thoy
Govertiment Tr. uring o long series of yeurs in the
¥ is now tim _ét&;)mry nd in the state of tho comntry.
exponeo nd th, a@ ‘I should proceed to ‘contrast tho
6 avolfitin m‘;‘;‘z alluded to—points hitherto reerved
ﬁﬂu':@i,;,{us_ 'Tgptions in ‘the’ deseription of the works

¢ The for.’ T ,
, 1\“-ng statoment exhibits the cost of the

3,9
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upper Dam and its oonnecmﬂ;i warks from 1836 up to
the present. time. . ‘

Rs. 8.

‘ £ B
Cogt of original Dam constracted 1 -
in 1886§ rrovesrvearerei s rranes 85,389 8 | 8,588 19

P
0
Repuiring the breack and "““”} 95478 5 0] 2647 6
0
4]

works in 1837, cirvisnananes
roveruents in 1838 10,475 16 1,047 11
1,878 10

Repairs and imp: 1 Dy
Do do iu 1839, 18,785 O
Repairs o the head of Seringham4 8,871 12

o1 887 0
Cost of new head and left bank | |
} 15599 4 0] 1,560 ©

el eon o o &

of the Colereon for the Trichi-
nopoly districtse.pesererner oe

Extendihg the Dam across the
small island, and lowering the}

middle portion of the Dam in
1843 l"li‘i\ llllll bt'b llllllllll X
GCost of Camvery Dam in 1845...... 65,000 0 O 6500 ¢ ©
Various repairy bebween 1836 )4 -
and 1849 (the latest date to} 1,06249 9 610,625 0 0
which sccounts are given) ... ‘ _

24,938 0 0 2494 0 0

Grand total coﬁf.ofupmr Dam .J3,55,782 0 © 135,578 6 0

‘ : * . o

The statements from which I have compiled this
result are imperfect in their details, and I cannot
attempt to discriminate between the amount properly
due to original works and to the ordinary annual
repairs. To take the total sum expended after the
construction of the Dam in 1836 as the cost of repairs
would be manifestly erroneous, for the work was
growing year by year to its present dimensions, by
additions which were virtuelly now works. Yet this
seems the only possi.ble course in the present state of

-

e

# For convenience sake I have converted Indisu into English eur-

rency, at the rate of 2s, per rupee.
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the accounts ; and so distributed, tho total amount stands
thug :—

Re. a p £ o 4

Original 008t ..svvernecreenrreninne 85,589 8 0| 8589 0 O
Subsequent repairs......eviiveeanas 2,70,892 8 027,039 0 O
Total ovviiniiervariinennnnn. 18,68,782 0 0 [85,576 0 O

The cost of the lower Colercon Dam, and of the works
directly connected with it, has boen as follows :—

T ‘ —
. » Rs. . PN £ e 4.
l“ourof origmal
in 1886 . Dmmmm} 99,493 0 0 9,049 6 0O
Lodk “"‘Z;g"f’l hice ... 8777 0 0| 877 14 0
1887 g 'fﬁ m} 8598 0 0 85918 0
N, bmachinbod , o
snim 1895 oo S 25,763 0 0| 2,578 6 O
i _
CD:‘;nml 39 . Pmmgm} 507 0 0| 50714 0
onstrutting  wikis north
& chanel of distribution..,. ‘em} 20,80 0 0 2,08 0 0
v;ﬂvonstructmg main southern ditto..| 60,754 0 0 | 6,075 8 0
arlous impraversents to thas ; IR
m"": e;t]e s :&n the Dam ! .

1850, tho » 19,82 8¢ 8612 0
 lotowt dute de which the a:f !,82,3561‘ ° 9 38’?6? :
coumsm Amlilable '

w‘tof . N . ‘ |‘ . .
,..,1.. nect:ed wo ,, ..... T.lff'.}k;ﬁs,mag 00 45,067*"!0 0

FRUTIREYE

From these dm, whtcb, though' the' best I bonld
pmcure,mfhrfwmbemg as explicit as is desirable,
it is to be gathered that, up to 1849-50, the works
directly connected, ith the Caiivery and Coleroon Dais
haVc cost Government a total sum of Rs. 8,12,460, or

oM
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81,246/. - I find further, .on comparing twd‘\ separate
statemepts of the total expenditure on works of jrrigation
in Tanjore and these portions.of ithe Trmhmdpoly and
Southern Arcot.” districts which are under the inﬂuenco
of the waters of the Cauvery, that an additional sum
amounting to very nearly Rs. 10,600,000, or 100,000%
“Jias been expended. Hence the average annual ex-
* penditure for irrigation during the fifteen years adverted
to, may be estimated.at Rs. 1,20,000 or 12,0004
Now, in estimating ‘the returns which. (zovemmenh
and the community have derived from this aunual
out}ay, there are three important pmnts to which refsrence
must‘» be had.. - “AE | '
. The actual increase of the area of 1mgatmn
m&‘ The increase of produce due to cartam and
.1 ... abundant irrigation.. .
| ..[The permanency of the returns fmm the area
- it wrdrrigated, whatever the extent of that may be.
Iri illustrating these points it is nat my infention to.
mwx into any minute detmls The genersl res\ilts will, -
1 ﬂ,mk, be regarded as quite sufficient ; and as these have
been drawn from a large mass of statistical returns, they
will represent fairly the actusl circumstances of the case.
First, then, as regards the increase of the arca of
irrigation. I find that the average quantity of land
watered annually from the Cauvery .md Coleroon, prior

to 1836, was as follows:—

In Trichinopoly ...ce.... 40,061 Acrcs.

In South Arcot.....cvcce 17,365,
£y I Tanjore "evvevcevennens 573187 ,,
Total...coovvrnieernnns 630,618 .

' L



36 TRICHINOPOLY AND SOUTH AKCOT. «

- The average for Trichinopoly is founded on state-
:1::‘1’1:: c;mmhng :ver seven years, that for Agpcot on
ars, an at fi jor ‘teon years'
oo that for Tanjorc on fifteon years
. il;:u; lti:i%lﬁ onwards to 1850, the latest date tu which
etailed accounts, there is a steadily progressive’

::;‘;::‘:13.0, ihe fluctuations of which from year to year are
xaingly small. The returns for 1852, which . wers :

l;:;ljgr:how:vm }:n e by Mr: Bishop, the Collector. of
that y’e’ar pr EI':i ‘;‘ Progrossion to be continuod up 10
gt&ti()'nary ;m the chinopoly 0,“15 has remained ‘quite
o n b o Lheaverage, and even shows o slight falling
the contraction y: ars of the series, a fact attributed 0
a large bod ofti ita host market by the withdrawal of
axpendittirg for ® froop i the principal station. - The
of the troops ulo‘;f::mnj 8s thereby diminished, on account
exclusive of , th fu’r - 200,000, or 20,0004, per annum,
all that, ':'rﬁe ther decrease due to the departuro of
depen'daﬁil’;)n :;:n Of . the _ci"ﬂ population which was
is quite Suﬁiﬁien: t:)n l:l:;:v A localcause of this king
in the area of eultivati unt for the dimination ol?aerwd‘
e 9‘7‘:”“"86 up 10 1850 was as follows :—
bty 0488 A
: iz Tanjore R ' 1 .

- ;:;a_umr itsprovements... 716,524
o o befors Qo 650,618
Itw,@ ginco 1836 ...... 85,911 , -

: TR,

The " ingreaso. « i ’
't ‘nfrease- of cultxmtir»n due to the Jmproved

. soparate p

- cireymstauces,

" influence of the ¥

yd
T
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system of irrigation may safely be ostimated; therefore,
in rourid numbers; at 86,000 asres, and a new domain,
1o this extent, haa been virtually added to the districts
paying the highest rate of rcveﬁue to the State, as the

Jand has, in point of fact, been redeemed from waste.
Now, by this satisfactory result; the interests of two
artivs are affected—the Government on the
hi agricultural community on the other.
t between them, we have to guide
ng in these districts, that the
Government revenue foay fairly be taken to represent
two-fifths of the gross produce of the land: the
remaining three-fifths being the share of the proprietor
or tenant. In Tanjore the demand of the Government
is affected by the selling price of rice, for which grain a
gtandard price has been -fixed ; and when fthe actual
market rate varies from this, rising f;o 5 per cent.
above, or folling to 10 per cent. below 1t-,'tha Gavern-
ment in the first illﬁtancc.nugr};(:xfts, and in t'herm;econd
diminishes its claims i certam proport‘mns‘,‘“ ,thu
precise nature of which 1 dun"? know: ?‘hls sliding-
scalo system I8, [ believe, pecuhgr to -I‘an‘]ore' xvm.(‘l‘the :
ailjoining district of TSnnevelly, gnd is congxdeced. to
work well in practice. [ learn; on the best:agthonty,
that in Tanmjore the land reverue averayes, under all
o, yory mearly Re. 4%, or nearly 9s. 9d.;
't Trichinoply which is under the
rrigation, it rises to mnearly
Rs. 6, or 12s. per acres and in the distﬁc’ﬁs’ 'Simﬂfl'll)"
sitaated in South Arcot it 38 higher still, being
Re. 78, or 14s, 64, por acre. Escluding Trichinopaly
which hos vemajnod almost stationary, as before €

.

one hand, and t
In dividing the benefit

us the general rule prevaili

in that portion © .
jver. 1
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, RETURNS FRAOM INCREASED

slnin .
}n thOd’ 1?‘6 aonual increase of Government revenue
e other two districts may be estimated as follows i—

L ]

I .k . ‘
I: ;(:l:'};rAl‘coL ...... Re. 84,085 0 0 or £8,408 10 0
Ho) ¢ 3,55765 00 , 8557610 O

Ave i
rage annual increase 4,39.800 0 0 , 48,980 0 O

Iam ol | , .
glad to havt this rosult, arrived at independently,

conh -
Im;_l;;';d :{, 80 competent an anthority as Major
Rs. 2 50’ 57 D ’:‘r 1845, estimates the increase at
been ,Sw:dil » or 30,0537!. 43, and as the increnso has
stitnate o geil:f;'eww' since that time, I believe my
" Asumiiy, there fmh’f if at all, wide of the truth.
the smmul i’nmmms‘ Rv- 4,40,000, or 44,0004, to be
“tet), and makin o Govmment revenue {gros, not
gross produce oﬁ' :;e of the proportion that bears o the
commmhity have be:.lwd, we find that the agricultural
of irrigated areg o ]eﬁ'ﬁd‘by the works, from increase
or 66,600l, N niy, t0 the extent of Ra.6,60,000,
naintonarin P:f z;:mum. The entire expense of the
this sam is - e wm‘].“.‘ being borne by the State,
pm;pm a}“f’:“" ‘“‘dm(m to the resources of the
%Mha:; ;S:m“m ““’ entire annual expenditure for
R, ﬁb,mo».g:rm;;' ' the districts under notice, at
ineludes~ orj ". o ’OQW-‘““ As -this rato of expenditure
kit e 7ol 48 ordinary ropaits, it
Government. - "o 4 property of great velue to the
o men. e o, hiwevr, sarly i
“give ag wapprbthuiﬁ?ar ated, but I-will endeavour to
| ™to the' result, Fhe «Cauvery

" . Ditto ditto onditiary repeirs ditto

 (obtained by de

on & capitai of Rs.9,18,7

AREA OF IRRIGATED BURFACE. - 39.

worka have cost, from first to last, Ra. 8,12,460, or
g1,9461., and supposing the -average annual cxpendititre
for repairs to ba 2-per cent: on tho' prime eost of the
works, we have an outlay on this accounty between 1836
and 1850, of Rs. 2,43,720, or 24,3721, léaving for
original wworks Rs. 5,68,740, or 56,8744 Concurvently
with tiis outlay for the Cauvery works, a further
expense for the improvement and “metintenance 4§ the
vast net-work of channels, &c., spread over the digtricts
was incurred, which has been estimated at ten lakhs of
or 8 hundred thousand pounds sterling.  ©f

Tupess,
this sum & much larger proportion comes under the

head of ordinary repairs than in the case of the CauVer_y ’
works ; not less, probably, than two-thirds being expended

in this way. We have, pherefore, the following general

results i~

| Total expenditure for original works e -
" petween 1836 and 1850 .ooue.n. }Rs' 9,18,740 or £ 01,874
893,720 ,, 89,872

Potalenrsinerrsreenes B21612,460 £181,246
Now the gross returns for the same period amounted
to Ra. 48,00,000, or 480,0004, and the net returns '
ducting the amounts for ordinary repairs
and 5 per cent. per annum interest on the total capital
invested in the works)are Rs.32,17,255, or 321,725, 10s.,
being & clear annual return of Rs.2, 14,483, or 21,4481, 65.

40, or 91,8741., being nearly

934 por cent.
Such I believe
fnancial results of the

t be a fair approximation to the
irrigation works in the Délta
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of the Cauvery, so far as Goverament is concorned., 1f
it be in-error, it is in undem—estimating the returns ;*and
a8 the amount s considerably less than Madras: officors
have given, perhaps they may be dissatisfied with it.
I have, however, endeavonred, without entering into
peedlessly minute details, to state the case as*justly a8
the materials beforo ms would permit; and I am certain
that the Government in India, or at homw, would aceept .
the.result as o Justification, for such further expenditure
% may be. required for perfecting the system, and an
$acouragement. for extendiug it to other less faveured
bummuy Ppromising districts. S
“irde yogauds the cloar guin to the community, it is 90

BETURNS FROM IKCKEASE OF PRODUUE,

mv*wedbr Aquestions of cost of culture and the likey,

on which :there is ‘7o very trustwomthy information
- availabls, that X do not. attempt o calculate it The
broad fact that sbout six end a half lskhs of rupees, oF
sixty-five thousand pounds sterling per annum, have beex|
aidded 4o their '
fﬂ‘@a of : il:"rigation, is signiﬁca.nt enough in itself - to tﬁn
xtszgcv;n;tah; e . S i
Dnﬁw second sourcer of benefit, - viz., increased
Produce, dus ‘to constant and sbundant - irrigation; a
- ¥ery fow words. will sufice. It is admitted on all hands
that.shie increase. is. considerable : the Tisghiess oatimate
L haye soen making it gneifth, the Jowest one-sighth
ofthﬂgmpmduue, which would be from about seve
- five; English bushels. of Paddy (ambusked: rice) peér
#ere.  Supposing, howevor, that the incrense was only
26 upee. per acve, we' have & sum of Re. 7, 16;584; oF
71,6921 Bs, thus 8ddbd 10, the value:gf. the wonual
| -Boduce;of the dand. 13 .. . . i e

gross income, from the egtension of the

5 )

o ’; R
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The third advantage, viz., the substitudion of a con-
stans fora ﬂtictuating return, is vory strikingly lustrated
.in a paper before me, showing the gross produce in
Taajore for the last 40 yoars, During the earlier period
the fluctuations are excessive, reoging a3 high as 52 per
cent. During the Jater period, from 1836 onward, the
alternations, significant of so much misery umong the
labouring classes, have almost enticely disappeared, and
do not excoed three or four per cent. In a community
dependont for ifs means of subsistence on the seil, the
importance of having thus excluded the disturbing
influence of variablo seasons noed not be insisied o,
All the benefite of sccurity for capital invested in culti-
vation are obtaingd; the revenus fluctnates only with the
selling. price of %mm, and the working classes havo a
conatant demand! for their labor. The offect %f these
different. causes in promoting the genoral prosperity of
the dountry is very strikingly ovidenced in the large and
progressive improvement, not couly of the revenue from
W"'wd land but of the goneral revenues of -the
province. The average of 20 years prior to the improve-
went of the irrigation, gives a total general revenue of
nearly 43 lakhs, or four hundred and thirty thousand
pounis; the averago subsey nent to the improvements is
about 49 lakhs, vr four bhundred wanl ainety thousand
pounds; thus giving to Government an annual increuse
of 6 lakhs, or sixty thousand pounds; being a total
increase of 90 lakhy, lor nine hundred thousand pounds,
in 15 years, '

.. Colonel Cotton estimates this incresse much higher

than I do, and his views have been adopted by the

Commissioners of Public Works in their report; but if
L]
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the data he adopts be examined, it will bo found that

they are galeulated to give what seem to me to be some-
what exaggorated results,

wring the same period, the valuo of real property

has risen in the most marked mauner, and it is calen-
lated that not less than from 1} to 2 millions sterliny
represent the juereass to the wealth of the community
under this head. The figms that indieate geneval pro-
sperity aro very apparent: the number of housos in the
District has incrensed from 145,192 in 1817, t0 211,588
in 1839, and is probably now not less thape 800,000,
The Population, by the census of 1850-51, was 430 per
square mile 5 rivalling the ‘Plains of Lombardy and
Bolgium ; good rouds, raised so as to be passabloe at all
seasons; bridges over nearly every stream-—some of them,
88 thodd -avross. the Cauvery and Coleroon, in the
Trichinopoly District, truly noble works, which even in
- would excite edmiration; and an immense
of minor works of communication stud the
and ensure the megns of free ynovement te ghe
People at every season of the year, ‘

I bave now dwelt a, sufficient, perbaps more than
snfficient longth, on the improvoment of the Delta of the
CWV@W»“M aWributabim;m the professional labors of
Colonel Cotton: and the  Civil administration of Mr.
Kindersley, Sir “Heonry ‘Montgomery, und Mr. Bishap,
his: succonsors, not only it ‘position, but in energy and
. Imust not quis the subject, however, without remarking
 that, as rogurds. distribution of the water, matters are
- #till-in the. rudest possile state. No offort worthy of
VMﬁerm i mada/ to ,f‘egiilaw"the‘ ‘supply in ‘detail.

number

3
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Wastage is excessive, us I saw.many notable proofs
during -my journey. There i room for great improve-
ment in all poists connected with the subordinats and
intorior manggement of the water; aud, as tho great
works are now complete, these minor questions will,
doubtless, receive due attentien. - - . . |

It way bo wseful, in conelnsion, # give 8 STy 'nf
thuse puints of professional intorasy which the works in
"Tanjore scem to estublish,  These are:— o

1st.  That the waters of large rivers may be (?19{.1'1-
buted between their branches in pro;mrtiqng suﬂimgntly
exact for practical purposes, by‘the use of Dams a{-, the
points of separation, having their erowns at such heights
as experience in vach case may prove to be neceseary.
No general rule regulasing these heights soems a5 yot w
be possible; but as the field of observation extends, it
muy bo arrived at hereafter. <. o

9nd. That the influence of such Dams, 3ud3mnusly
established on the beds of the rivera;t, in mgulat.mg ithe
currents, in equalizing the distribution of d?posxm, and
in maiutaining the permz:laency; of the aec:t{ons of the

may bo very heneficial. L :

h@g?dw’l'hat ;‘1}1' rivers  with beda of pure sand, and
baving slopes of 3} feet per mile, such Dams may be
(-.nﬂstﬂh:tﬂd. and maintaived st 3 moderate ex‘pense‘ .

4th., That the clevation f’f' ‘tho‘ beds of the ‘rwers
above the Dams to the {all helubt of the f:rowns of Q.mse
works iz an inevitable consequence of 'd?exr construction,
and that no arrangement _Of under-sluices has, as yet,
heen offective to prevent this resnlt. .

5th,  But, that where effective csvapes are provided

in the banks of irrigating rivers (like the Cauvery), the

s
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entire volumes of which are absorbed in irrigation, it s
possible to prevent any injurious elevation of the bed by
~sand deposits.
6th. That in pure sand ncted on by the current due
to a fall' in the river-bed of 3} feet. por mile, and
exposed farther to the action of floods from 12 to 15 feet
deep, well foundatibus, in front and rear, of 6 feet in
depth, have been proved by an experiénee of 15 years
to be safe, '
7th.  That with a vertical fall in rear of the Dam
from 5 to 7 feot in height, a thickness of 2 feet of brick
masonry, and 1 foot of cut stone, with a breadth of
from 21 to 24 feet for the apron, have proved sufficiont
to insure stability, the only farther protection required
- being a mass of rough loose stones about 9 feet in width
and 4 in depth. Aga rough general rule, it would seem
“that the masonry apren should have a thickness equal
to half; and a breadth between thros and four times
the vertical height of the bar forming the obstructive
part of the Dam. The loosg stone apron should at first
have & breadth equal to 14 times, and a depth equal to
two-thirds ‘the height of the Dam. The action at the

»

tail of the work leading to constant additions to the

loose stone soon deranges these proportions, and they
are given only as guides in the first instance.

8th. That the main security of the Dam depends
upon the efficient construction and carefyl maintenance
of the apron.

Oth. That in freshes the Dam spcedily receives the

protecting offect of & backwater on the aprog; the

surface level of the down-stream side eing level with

the ¢rown of the work when the floods rise to 8 fcut‘ '

‘
~
7
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above ordinary Jow water, while bevond that depth the
fall over the Dam grudually diminishes till in 16 foot
floods it has wholly disappeared, and scarcely oven a
ripple on ihe surface indicates the existence of the mass
of masonry below. - ;

10th. That looking to the cost af the works executoed
between 1836 and 1853, and the increased area of
irrigation due to them, the capital. sunk amounts only
to Rs. 64, or about 13s. por acra, |

11th., That after d.cductin_g every expense Wl.lich the
irrigation works of the Cauvery h'ave ent:nl.ed ‘on
. Giovernmott, the net returns may;:fmrly be esflmated
at not loss that 23§ per cent. on the -mvosted c‘al.m;.al_

My inspection of the works in the vicinity of.
'[richinopoly having terminated on the l‘.()th of January,
1 left the station .on the evamng. of that ('lay_ for
Tanjore,* arriving there next morning. During the

* The city of Tanjore has rmany objests of intercst to the
traveller. ;I‘lxc great pageda in the fort prcfsrxms some of th'e .
hest Bnd some of the worst specimens of Hm(.loo pacred arclg-
1§et ure T have ever secn. The Ternple ‘oonsmt.s of a h}xge
quadrangle, entred by a massive gaf.ewa_)f' covared vn.th Mythological

Iutarc, generally degraded, but occasionally showing figures full '
sm'lj (; ’i onr in natursl action. A debased extravagance, however,
?f e nﬁchvxﬁore common, that one has to search for the redecming
* % " The centre of the square is occupied by a lofty pagoda of the
P”mﬂn;ﬁmo pyramidal shape, the exterior eovered with sculpture
':mis, almost without exoeption, Wretd‘lfﬂly bad. In dfm;t' of this
building, however, there is a noble bull “couchant,” and o 818:-::;0
size, sculptured in what seemad to me to be a campact black trap rock.
Tt wae an admirable specimen of animal ,scwflpture, fmd must have

ired iramense labor, not only in the excention, but iwethe transpc«rt,
qumrc k of the kind js foumd “in sit1” within w hundred or a
Z:zni“;cz)ind fifty miles. As nearly as 1 could jrdge, the dimensions of
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day various details of great interest, illustrative of the
progress of the district, were coramunicated to me by
Mr. Bishop, and arrangements having been made for

- e e e e e e oo et e s o o 2 s 8

.

the animal were about 18 or 18 feet in length, and about half as much
in height; I roughly estimated its weight at 25 tous. Tt is, of caurse,
very holy, and was covered with oil, und bung round with éhapl«éis of
flowers in greut profusion. The most beautifl aychitectural details are
" in the very ofd buildings on the right hand side of the quadrangle. In
these, the design and, the execation were ecqually admirable, and incom-
parably superior to any of the more modern work, Under the sroades
forming the sides of the syppre wero innumerable symbole’of Mabadeo
snd nature worship, so rumerous, indeed, that the walls scemed to be
lined with ¢ Lingums.” In the decoration of the great contral pagoda,
#olors had been largely eigployed, and with very good effect. As our
visit was made in the e’\;ening, it 80 happened that just gs we entered
the great square, the setting sun shome full upon the central building,
and its gaudily painted walls glowed under the warm light in & very
brilliant avd gorgeous fashion. .

The town itself s pbor and dirty, but Mr. Bishop, the Resident, has
succeeded in having it pierced by broad roads, which at least secure
free vedtilation. The Rajal’s palne has the usual aspect of tdwdry
magnificence, It always acems as though Indian princes had insuper-
uble objeotions to repairing their houses, as it is the rarcst thing on
exsth) to find one of these places which does not appear to be on the eve

“of tumbling down. There is onc ornamént to this palace, Lowever,
which, in its chaste beauty and simplicity, locks strangely omt of place.
Itis o warble statne, by Flaxman, of the present Rajoh's futher, tho
friend of the missionary Swartz, and the protector of that deveted man
during the whole period of his henevolent labors jn Southern Indie.
Even this, howaver, they have done their best to spoil, by subetituting
8 plaster turban for thy original marbla one, on the plea, as local
mnﬂﬂ has it, that the l‘att;-r was too. heavy and uncomfortable for an
old man's head ! The true explanation probably is, that the marble

1 N .
| hefgd»dnesg bad been injured in some way, and that_plaster was the only
h)gﬁal :ax)bstitute for it that could be found. :

R}
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obtaining from his office all the statistical information

.

- I requjred, I proceeded on the evening of the 20th

towards Madras,* reaching that place on the 25th.

* I was sorTy to notice, during my stay at Madras, the state of utter
desolation into which the finc old tombs of the Dutch Governors of the
place had heen allowed to fall. A very trifling expense would suffice
to maintain these in good order, as they are of massive stone work.
The present sspect of the graves is Tevolting, and I cannot help making
a note of the matter, in the hope jt may attract attention,
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‘CHAPTER 1L

DELTA P Tup KISTNARH.

AFTER Testing iwo days at Madras, I left ou the 27th

the irrigation of the adjoin

1 the ‘B\.\:nbuy

Tts_total length may

3

for Bezwarah, oy the Kistnah
of the Delta, st which pl
of works is in progreas fo

Riv(-,r, close to the lead
4ce a vory interosting series
t utilising the river supply in

ing lands in the Guutoor and
Masnlipatam districts, .

Bl Kintaat,, T a fittde to the north of Sattara

Prnsiihmc:\', and nearly on the line of
I8 deg“{mm}z Leritude, fiows for about half its course
n & direction from north-west to south-cast; then
turning sbrupily o near Iy due east it pursues its conrse
for abont 180 10jles on this bearing, gonerally, though
with loeul changes 5 and finally, making « third sweep to
the sonthward, it exfers the sea about 35 miles to the
south-westward of the port and station of Muenlipatam.
bo estimated approximately st
he area of its drainage basin ut
gquare miles. Tt enters the low
e high land and the sea coast at
0 miles from its mouth, and both

abagijs_';ﬁf}q miles, and t
from 25,000 to’ 36,000
Bat comtry betwoen'th
a distance of about’ '8

o

£
J
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its banks below Bezwarah spread o.ut- m rich alluvial
plains forming part of the Madras districts of Guntoor
and M:: ul;([:;:z;:- towards the sea the Kistnah bed falls
at ?rlate pof; from about 13 to 11 inches.v per mile; the

ly of water is perennial, inx':rcamng, . f’f course,
Suppi; usly during the rainy season. As it is only after
:lxl‘zrsr:xf’ear: has debouched intothe plains that it becomes

" of moment as a source of supply for irrigation, my
o >

NS i only to that portion of its
descrlptlv;ic;lei;:ﬂ;e g):):i % Ymd % millles o leng?h,
s t this distance the section of the bed variep
Throvgho 14 to 24 miles-in breadth, with a depth
from a508¢ fibgnks ranging betwéen 20 and 40 feep.
frnm cre::l odepth of water varies exceedingly, and is
T? a:tw "incessant fluctuations. - During tlfe dry:
P from November to June, the supply is very
S O:i is chiefly derived from springs in the bed.
sl “;‘] to October, on fhe othir iinm‘-, the volume
from J fyl ws between great extremes, ri‘sing:{ sometimes
obbs alxd ° doe of the biiiks, s folling 8 ar 10 feet
v th'e s ‘iffour hours, and maintaining this height
within twen:r}' éhorter periods during different seasons.
o ‘longel' i onsoons are in full force, there is a stream -
‘X:xxl:t‘e:h;ulxg 20 foet in depth, flowing const&gﬂy, and
« - " A, . [
shmost aeelows ::a';h‘:h‘;;ﬁ:gé last and lowest outlying

Tuis ¥ B}ng region to the notth are found, and the
8. ur:;;:ﬁg f;rythe‘Aﬂnicut, or Dam is flanked by two
site & : -
of these lov:r:lu:a el peculimiﬁes in the gny:w;:

T e ’ . . s e :
ai:rf:t‘::re of the coast vegion agjoining the Sn
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which, as connected with its irrigation, doserve a little
special attention, About 70 miles to the north-castward
the. Godavery, another of the great rivers of the
peninsula, joins the sca. The characteristics of this
stream will best be given whem the irrigation works
upon 1t come under discussion, but in the meanwhile it
8 Suﬁcient Yo say that, in co-operation with the
Klsfmah, it has been ono of the ghief agents at work
d“’f"‘& weological periods, ‘in producing the alluvial
?hma to which reference hus just been made. The
inferesting spociality to note is, that in the tract of
country between the mouths of ‘the Kistnah end the
GM&V"W!' wo have an illustration of the growth of
de lands raarked by characteristic features. About
M"W“}* betwoen the two rivers there lies & low swzimpy
' m,u:t,' which, under the game of the Colair Lake,

.occupios the boundary region between the two Deltas,
angd represents the work which it still remains for the
§wo rivers to do hefore *the alluvial plain can be
regarded a3 perfeot. The lovel of the bed of the lake
18 “tfu below. high tide mark, and the sea water flows
1nto 1t through some of the open chenuels linking it with
th? coust. Towards the Godavery on the west, and the
«Klﬁt.rnflh on the enst, the land rises with a considersble
agelivity ; and there seems no reason to doubt that by
a‘slpw,. well nigh insensible natural process, the hollow
i;&;;:be;ng gradually filled in: it is now full of detached
islands, which will gather new deposits around them and
;?M"me the. edges 131l the whole join and the swamp
‘,spgp:pears before tha growing dry land. The forces of
'?*"“‘%9”‘?":?“”""- hawever, very slowly, and the scala of time

R
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STRUCTURE OF THE COAST REGION. .'}1 -

bo abated, and controlled, and turned to good ends, to

" which the offorts of the officers on the spot are now

directed, and with promise ‘of considerable SUCCERS §
thongh it must bo cloar that, with such & eavity,

 drainage operations arc not without serions difficutties,

and the process of warping up by increased wilt deposits
has not, that I« aware of, heen yet made ﬁrial of,
The Kistnah, therefore, like the majority, if pot’ the

'Wh{)lﬁ, of the Deltatc Rivers, vuns on the crest of an

elovated ridge formed by its own xlgpgs?ts during 2
long series of years; this ridge slopes rapld}y fmn% the
channel, less and less rapidly as we recode from this on
gither sido;, and to the eastward the long slope
terminates in the basin- of the Colair Lake. The
facilitios offered by this natural arrangement for the
introduction of & systom of artificial. irrigation, are
wolf-evidént, By establishing channel heads on the
rivor banks at the apex of the Delta, and by securing
thore such a height of water as the levels of the lands
to be irrigated may require, we have it in our power to
place the whole tract under command, and to secure the
products of its culture to an extent only limited by the
volume of water at our command. N
It would seom strango, but that the history of our
progress in India is full to repletion of such facts, that
while nature had done so much, and while thero was
nothing whataver 10 conceal the ‘practical value of' her
< . socing that they

K\ existonce when
8, and still more
Aheer and eivil
the century,
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THE GREAT FAMINE oF 1837,

n .
t;t::;g t";i;::m Zr was done. by the British Giovernment
good of its. :u}:"amages oither to its own good, or the
difficulties n theje‘:ts’ There were, doubtless, fiseal
véysbém loft, the ay—a wretchedly ineflicient revenue
 class of landmgmmss of the country dependent on &
utterly indiffere irs who were extravagant, debused, and
no capital in n:lonto the fortunes of their people, with
ment of their estey or mind to apply to the improve-
the - hands ;)f 4 ates‘{‘ But a Zumindareo temuro in
bankruptey (and _npr?lzneu,'ry always on the verge of
was aven then no o 1appily, alnost entirely bunkrupt),
works like those m: Ul;:’ram.e obstaclo to the progross of
such works been (;). t_ e Kistnah, bad the true vatue of
and a very ;ﬁca ;s‘v'e?rned‘ The period between 1766
retrspect of abont ?T,.pmse“*s e, however, with »
enly by the occm'x'en]g b yours of dreary waste, varied
unrelieved by a si ie‘?‘? of famines or pustilences, but
. P%;ln!-':'once of thlelfe dg:?:r :m-k calcolated to prevent
been c:’nzig’;‘;zlber of thes§> periodical calamities has
destructive of ’ lle’ th?' latest in date was the most
1593 afftod the 13 e total failure of tho raine of
degrees bwoportione‘; ole region below the Gbauts in
resouroos of the diﬂ‘erm ﬂfe e?ﬁmiency of the artificial
water catised therebyem F}‘t“t:Cts . ;‘“PP‘)' ﬂl‘:’ ety
irrigated diate . w8 only in the richly
Egh:ldhzz?rﬁ: of ;he 30‘3th,.in Tanjore, Trichinopoly,
these, that mmns o :-W‘dxatncﬁs immediately adjoining
In Guntoor, whe vy mare or l.egs severe, was unknown.
rosults aro ;0 uere no ?ﬁ'ectwe irrigatioﬁ existed, the
they are ‘désm ted in un-oxaggerated terms when
as having been terrible. - This

. ymtam'%mmom, pply £
while its ‘soil is: doscribed by competent authorities ®

 the avérage
A posikion’

'correct,. that

) -
/'7
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distriet lied o the south ot right bauk.pf' the Kistnah;
it has & superficial ares of :about 4,700 square miles-—
1nalf ita 8oil is indifferent oit unculturable, but the other
half is of the ﬁﬂhﬂﬂt u]luvium, requirinog only water te
make it capsble of the most ‘abundant produstion.
But pature bas been very niggardly in her wupply of
shis -mm of i)rospmity. ‘Bituated geographicelly in
u region which ‘forms the ‘boundary between ‘the tracts
of copntry .affocted by the north-castern. aud south-

' psoone, it receives a full supply from neither,

torbe of sugh & nuture as w require rather more then -
, supply of mofsture; ' The. peculiurity of
adeordingly rendered ‘the satural supply of

avdy, donity, even for the ‘common  ubew  of : domestic

* ifey wihiler e’ ogricultarsl  purposes it may bo: said

gearosty 10 efist at all, for even the works that bad
Becn construsted in ancient times have been allowed to
@ll into utter ruin by the large landholders in whose
detates they are situsted. No district could, therefore,
have been’ worse provided sgginst such a ‘catastrophe
as 8 total failire of the rains. The destruction of life
donsequent upon the failure was frightful; it is
sulimatod: from statistical returns, which, though by mo
means free from ohjections, are ‘still: approximately .
not - fewer than 200,000 people perished
eithey, from  bunger, or under the m'ulem ‘faver: that
followed in the train of the fantine. At this present
abiaeirt the population of Guntoor ‘has uot recovered

i ” N ’
s ‘Regiort of Matras Commimioners of Public Warks. Pers. 289,

page 17 -, o
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LO%S OF GOVEMNMENT REVENUL.

from the:. effocts of fhat “Dlack your,” although half

the perfnd during which some of tho most slowly

pragressive of the kingdoms of K

‘ o : vurope  double the
number of their inhalitants bas already passed by.

: v B * > " 'y .

Bl_“‘ the Govornmea{ cevenue suffored in the most
formidable manner at the same time. The vear after
the famine, the land rent fell at once to one-hulf of its

previous average, and the miscellunecus revenue in o

'COIlsiderahly larger proportion. lven now, the standard
Income previous to the famine has not been surpassed,
if, indeed, it has heen reachel.  The loss of revenue to
the State iy fairly calculated at a gross total of upwards
of.go lakhs of rupees, or 900,000 stecling.  When to
this amount are added the much groater lo.».%cs austained
by the commurity, it would amhmr that a sum of 2}
crores of rupees, or the same pumber of millions of
pounds sterling, would be no axoggernted estimato of
the aggregato loss of property due to this deplorable
calamity.* ' ,

. It is to prevent the recurrence of such. sacrifices of
- Ufe, and the means -of life, on the part of the native
community, and of revelue on that of the Stale, that
the works on thp river Kistnah are dosigned.  They
embrace both banks of the river, affecting on the right
the Gf“fktoor, and on the left the Musulipatam Districts,
contaiming an aggregate population of 1,100,000 souls,
and an area of nearly 10,000 square miles, of :vhiuh

. * The Madras Commissioners of Public Works (Pgra. 201, page 118

-of their Tepart) enter into glaborate calculations to establish these pointa.

There setms no reason whatever w question the accuracy of their

conolusions, but I have not, thought it necessary to produce details, ax
the general results are abundantly sufficient for my argument.
-

Lo

&
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one-half, or rather more than three willions of acres,
may be regarded, within reasgnable limits of error, as
the culturable portien. S .

It will be remembered, that in my descriptien of the
topographical features of the Delta of the Kistnah, I
had represented its prominent physical characteristic to
be, the position of the great river on an elevated central
ridge or back-bone-—so to speak—-with the cquntry
falling off gently from this towards the right aund left,
and h&iving at the same time o steady general inclination
in the direction of the stream, or towards the sea-cuast.
The facilities for the introduction of an extensive system
of irrigation, resulting from such a natural distribution
of slope, were cursorily altuded to, and will at once
be recognised. The highest conveuient point on the
rivor's.course being taken possessicn of as the site for a
Tronsverse Dar, the height to be given to this work, so
as to placo the whole surface of the Delta under comn-
maud, is a point easily determined by a line of levels
acrdss the country to be irrigated.

Nature has indicated, by unmistakeable signs, that
the true position for such a D3m i¢ at Bezwarah, about
60 miles. from the junction of the river with the sea.
Here there are, as formerly mentioned, two low hills,
the last ouﬂying'spurs ol the high lands to the north.
Between them the river flows in a channel reduced to a
manageable breadth of 1,300 vards, but with a depth of
water so variable that no single statemeut would give a
gorrect view of it—rising as it does, during the mon-

“soons, to between 30U and 40 teet, and sinking during the

dry season to, perhaps, 5 or 6. 1 do not find any rigidly
precise information on record 1'4.‘.gzll"ding this point; but,

RS



~ L.don’s know, but a slight diffe
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fm%ﬂm £ ‘ . isﬂkﬂj- I will assume that in average
seastis- e rise of the
water-mark may be taken at 24 feet; what it is exactly
rence is of no material
importance. The hills in the neighbourhood of Bez-
warah fumish an unlimited sapply of stone for building
Or protective purposes ; lime is readily procurable, as are
all' the other materials required for the work. The

Position is exaetly at the apex of the Delts, and the

eight is sufficient, for purposes of irrigation. - 3
1 find a deficiency in the information accessible to me
regarding the distribution of the slape of the rivers, and
of the details of lovels throughout the irrigable region.
But there is still enough af coramand to enable me to
present an accurate general view of the capabilitics of
the Delta, and this is, perhaps, quite as much as is at all
necessary in auch  report ag the present.

The
average: rate of very nearly 12 inches per mile. The
Qistance from Bezwarsh to the coast at the central
mouth of the river, and following the channel, is (from

the maps supplied by the Madras Government) exactly:

6ﬂmx];as ~The direet distance between the sate points
mey he Mwn &8 sveraging 40 miles on the Guntoor, and
50 on the Masulipatam biéuks. The fall of the country
on. bath sides towards the sea, may therefore be esti-

o WMWMyM about 18 inches per mile. Now at

e il deap bed,: and. the. highest freshes rise
S 6% fosk mbove: the latter level, dr 81 abave summer
Water-line. ik Mo alteady ssid that. uverage freshes
8y betaken! &t 24 foot, above tho sume lizes sad it is

Mw,meﬂnmmﬁr level. of the river is given as 7

floods above the ordinary low -

fall ofSthe Kistnah towards the sea is at am

¥
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to economize the supply frqm thg_la,t:ter to the u't tem}alost,

hat the beights given to the Dams and Sluices have
- fixed. The fall of the country from the central
boen 7% which the river Tuns, is also very pearly 18
-rxd.é;e oh nile, us a line of levels on the Masulipatam
Imd;ces‘;p: :il;\s",in length, showed 2 fall of 58 foet, and a
RNRK, o o

. slar line on the Guatoor side gave nearly the same
gimila

“’S‘;lt('me consideration of these data led to the following
. SONS)

. evels for the proposed Dam and
dompminau(;‘niht;f :}}:n:;:]‘:llem]jng f:ompit. Tho il or
the hoads i0 of the Dam was fixed at 21 feet above
wastqlmnﬂ V of the river, or 14 feet above S..m',m?r
the deep bed have hefore cxpressed my conviction .(m
level. . As I hm Ta.njore. works), that the ~-ponstruct10n
speaking of t ef Dam as are preferred on’ tl‘}e M.ad..ras
of suckf fqrnfs f" novitably followed by an entire s1l?mg
side (.)t lndl«"ll llj‘? e str“‘;m above the work, I consider
up of th? be '(;uallv raising the deep .bed a-t Bo’zwarah
this step as "."‘ ts present level; and in estimating the
21 ‘f?e.‘t. above lbmir:md for the irrigation of .the Del.ta, 1
fucilities thus ct)xis to be a state of things quite certain to
shall Msumzciomplished, and I may add, in my own
be’nii“::n Zt ;m very distant period, if we may judgo from
oM ’ :‘ . \
the{ like resiil;s Oet}.s:l\:eht:;':;vin g of the head-sluices on tl.le

If the 10‘1'?" Dam bo fixed o the same level as the sill
funks of th; is, and the height of the country on the
o'f that Yloieftk ’;, o assumed at 40 feet above the deep
féﬁi‘f(ﬁmh, with a possible variation of faf"."i:idiwﬁ?
" actﬁally is), then the initial dxggmg:la bec ab(.)ut o
the irrigation channels nust necessarily
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feet. Bluices so fized would, it is clear, pass off such
portion of the water iuterceptod by the Dam as was
auited to their capacities, and with the gradual increase
of the freshes would receive larger and larger supplies,
till the maximum was reached in tho highest floods.
From the moment the monsoons begin to influence the
surface lovel of the river till this infuence ceases entirely,
the irrigation channels may be kept more or less sup-
plied. ¥ suppose that during the period of demand. for
Water an average depth .of fully 10 feet weuld (if
posible) be thrown into the heads of the chaunels.
Assuming the initial depth of dxggmg to be as above, 19
foet, ‘the fall of the country 18 inches, and the slope of
the bed: of the channel g inches per mile respectively,
then the bed would strike out on the surface of the
tountry at a distenco of nearly 25 miles from the head.
Hence, with a depth of water ranging between 10 and 6
feet, irvigution would be easily practicable at from 12 to
15 muiles from the commencement of the excavation. If
lower rates of fall are adepiad, these distances would, of
¢ourse, be proportionnbly diminished. g
" The actual detsils of the Kistnah irrigation. were: not
settled definitely when I visited the works; and the
preceding sketch doos mot pretend to do more than
merely exhibit the relations of the: river to ‘its Delta in
+ reference o irrigation, and to show that, by. the warks in
Process of ‘construction, thie means have heen secured of
~ spreading the water over all. parts of it at & moderate
(oost,-and -with wo. physical cbstaclea likely to prove
-owupergbla. . .. o :
Lo Imeg Bow proceed to give a showh general sketch of
the works alinded. 4o, referring for . puraly teohnicsl

sk
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details to the plans aud desoriptions sccompanying them

annexed hereto. o .

" ‘I'he great work on which. the whole systsrn of irsi-
gation depends is, of course, the Annicut, or Dam, at
Bezwarah.  This has presented some poculiar difficulties
in coustruction, from the fact shat the river is concen-
trated into a single undivided channel betwoen the
Bezwarah and Seetunagram Hills. It has therefore
heen unecossary to work constanily in wator, and the
design of the Llam has specinl refgrence to this necoskity.
It consists,—1st, of a broad basis of the heaviest stone
that could be ‘procured, simply thrown into the river ard
Allowed as it accumulated to assume its own natural
slopes. The exact length of this wass ,(?f stone is 3,750
feet; its breadth 305 feet; its height in fromt, 21 feet
above the doep bed, and 14 teet above t,lfe suminer level
of the water. It is faced along its entire leng?h by a
casing of stune masonry 75 foet iu breadth, of which the
front curtain wall is 9 feet thick at-bottf)m,.‘l at‘top, and
14 feet high, rosting on a double row of foundation wellg
which fill up the space betweon deep bed and summer
line levels, being therefare 7 feet in depth. ) »Thf’ sill or
wast,eboard is 2@ foet, in breadth, and 5 feet in thickness,
4 feot being of masopry and thB upper foot of cut stox{e
strongly bound throughout with n'fm clamps. Th(? tail
of the masonry casing is a fat semrcounm? arch ‘Yxth.a
half chord 50 feet in longth, and a versed line 10 feet in
height, and this p.ortion' is terminated by a rear curtain
wall running slong the entire length of the ]:f)am, 8 fect
in depth._and 3 feet in thickness, embedded in thfz loose
stonewogk of the main bady of the Dam. At a distance
of 50 feot from the rear wall of the casiug, a second line
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of mpsonry, somewhat irregular in  dimensions, but
averaging about 6 feot in thickness and 5 fect in dept,
crosses the work froma right 1o left, acting us a roteining
bond to the rough stonework at the part most exposed to
dafug@r from the action of the current in floods. From
this wall to the deep bed of the river the slope is worked
oug by the aid of rough stonework extended over &
distance of 180 fuet.

f“ the right and left extremities of the Dam, under-
s}m(fcs are provided fer the purpose of scouring ont the
gilt in frout of them, and thus keopilg an open channel
at the heads of the irrigation lines. No under-sluices
have been made in the body of tho Dam, and the flling
up of the river-bed in front to the level of the crost of
t.‘.he \ivork has apparently hoen accepted in this case as an
me\ntaple rosult. I bolieve that no material evil is to
' be anticipated from it—none at least which cannot be
easmly guarded against; and I am quite satisfied that all
al':tempts to prevent it by any such arrangements as have
hlltherto been adopted in Madras works will certainly
fall.r,. } am, thorefore, glad to' seo the under-sluices
restricted to those localitios where they are really uscful,
and scrvo efficiently an important plirpuse. In the
p.res';ent'msmnce, the slwices are two in number, and
S}m‘tlar in all respects. . They are sifuated at the extreroe
h'm.:t? of the Dam, one at each flank, and comsist of
magslye masonry structures foundod on wells, in the
usual native fashion; each hag 15 vents of 6 feet in
bmax};th ewch, fitted with Iﬂat.;ka ‘and machinery for
dpering and closingr ; the level of the flooring is 3 fect
helow that of the ‘heads of the' irtigabion channels,
%Emt fvhen the ‘veuts’ are efé there will be a very

~ wells sunk 6 foct deep ; the powerful action of tl

" and consequently on dry land;

o~
AV
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officient scour in front of them; and a deep clear
channel msintained thereby through the light sandy

its in front of the Dam. The total length of
each sluice, including the thickness of the piers, is 132
feet, of which 90 feet form the clear waterway. The
total breadth of the masonry platform is 171 feet, of
which 18 form the front apron, 4 feet thick, protected
on the side towards the stream by a curtain wall 6 fef)t
deep, and 3 feet thick, founded on wells wunk 6 feet in
the sand. The suceeeding 53 feot form the breadth of
the-body of the sluice, of which 35 fuet are occupicd: by
the vents with their arches, piers, and cutwa.bers..s?p-
porting a roadway of 21 feot in breadth for mamtamng

‘the communicotion with:the sill »f the Dam. The piers

are 14 foet i height above the flooring, and the arch(‘!s
sefmivircular with 3 foey radii. The flooriug at this

part is 6} feet thick, supported thronghout. on rows of
' e water

- .'
in passing through the veats requiring special solidity

here.  The remaining 90 feot form the rcar aprom,

which is 4 feet thick, and protected at its junction with
the bed-of the atream by a curtain wall § feet dﬂ‘p‘ and
4 foot thick; resting, as-ntual, on 6 foot wells. E%ank
revetment walls 6 foet bigh at the exit from the siuices,
and sinking to' 8 feet ab the extreme tail, confine the
water to its masonry channcl. o
In the construction of thesc works no cuﬁ'el"‘dw?
have yet been: employed, nor is it anticipated that it
will heroafter be necessary to employ thera. The rough
stone Dam is gradually raised to the surface, the sluices

on both sides are built during the time the river i low,
. firongh thew it will be
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possible t0 divert the stream, or a suflicient portion of
it to secure the works from interruption during the
working season, and when the monsoons prevail and
floods are ton . frequent or too great to he contended
against, progress 1aust he tomporarily saspended. The
admirable talent for vrgunization, and the indefatigable
energy displayed by Captain Orr, of the Madras
Engineers, the Officer in chiof charge of the Kistnah
River works, have hitherto prevented any waste of
time, and (if man can do it) will ensure the steady
progress of the works 1o final conpletion, ‘

The foregoing details will, [ hope, be sufficient to
give a fair general idea of the nature and extent of the
works on which the provision of the supply of water for
the irrigation of the Guutoor and Masulipatam districte
. from the Kistnah is depeudent. The next step is to
present a similar sketch of the arrangements for the
distribution of this supply over the surface of the land.
These are still, however, in embrjo; when I visited
the. works ( February, 1853) ground had just heen
broken for the channel on the left bank of the river,
but no other worke of any kind whatever, in earth or
masonry, had boen commenced. 1 must, therefore, be
content to deal in generalitics, as no wseful purpnse can
bo served by dwalling at length on details which in
practice may never be adepted, or if adopted, only with
material modifications,

Confining our attention in the first instance to the

right or Guntoor bank of the. river, I have already

hfl.d’gp(':cgs?nn to mention that the total area available
for Strigution may be approximately estimated at about

k niillion of acres, sind wore it desirable to turm the

Z

AVAILABLE VOLUME OF WATER. €3

whole . of this into ome vast rice field, it would be
necessary to provide & supply of waler.equal to 32,000
cubic feet per second during the. period of cilture. The
actual provision made, however, does not aim at any
snch result, The bead-sluice of irrigation on the right

" of the river has fifteenn openings, vach 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, It
may be assumed, however, that an average depsh of
10 feet in the channel wounld represent the full supply
of water at command, or which mightbe made available,
during the season of irrigation, under the existing
arrangements, . It is, of courss, not practicable for me
tp fix rigidly the actual volume of water that would pass
down the.chennel; but with the dimensions specified,
and a dope of abont 12 inches per mile, the discharge
would be equal to nearly 3,500 cubic feet per second,
sufficient for the full irrigation of ome-ninth of the
gntire irrigable area. It would, therefore, seem that
Guntoor will be raised at once by the plans now in
progress to the standard of our third-class canal
districts in Northern India, and of the irrigated region
between the Adige and the Mincio in Northern Italy.
But there is no reason whatever to consider the present
frovisiun s a final one. With floods rising from
20 to 30 fest above summer level, and flowing at such
beights for variable, it is true, but always copsiderable

pomodﬂq the volume of the Iq'stnah is open to far greater

damands than are now mfda upon it, and it will,

" uiﬁmately, become a simple mattetr of calculation

hetween -the costs of works: and the returus from them
to determine how far the nymbers and capacities of the
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channels can cunveniently be amplified.. It was wise to
commence dn a comparalively small scale, because such
is best suited to the actual wants of the district and the
number of its population. As the latter increases, now
land will be brought under cultivation, and new demands
will be made on the river; but, in the meanwhile, the
power of changing mnearly 150,000 acres of precarious
dry into certain and profitable wet caltivatibn, is secured
in this single district, promising to the Goverument an
increase of revenue which may be fairly estimated at
not less than two dakhs of rupecs, or twenty thousand

pounds per annum, and to the agricultural community &

gain of fully three lakhs, or thirty thousand pounds
during the same time. :

The condition of the left, or Masulipatam bank, is-
very similar, in all natural respeets, to that of Guntoor,
and’ precisely the samec’ extent of provision has been
made for its present irrigation. A single main channel
sluice with 90 feet of Wa T Wiy adiits the supply from
the river, and the available volume of water may bo
regarded, in general termsg, as equal to that appm’priated
to Guntoor. The financial results will not be inferior
and from works for which the tolgl estimated outlay ont
the part of the Stawe is fiffeen and a half lakhs of
Tupecs, or one hundeed and fifty thousand pounsls, the
annual increase of revenue will not fall short of, and
may probably, ac in similar cases elsewhere, exceed the
anticipated amount  of four lakhs, or forty thousand

pounds per anmume; and if one lakh, or-ten thonsand
pounds, be allowed

establishment, the go
19 snd 20 per cent,

for expenses of repairs and
general result will give between
m direct rofurns from land above.

Q_‘*?
| W 4
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REMARKS ON HFEAD SLUICES. : (;9

Tii"e’“total length of’ the head-sluices of the irrigating'
chanuels on the right bank, iﬂd}ld{ling watcrways of
vents and thickuess of piers, 1s 142 fedt ; the hrea({th :)f
the platform on which the supersiructuee nms.. i 70
feet, of which 15 foot form the frops upren of sfune‘
masonry protected by cut fligs on t}m‘ upper surface,
and having a curtain wall on the river face 8 feet deep,
and 4 feot thick, resting on walls in the gsua,; way, and
of the ususl dimensions. The budy of tl‘lf}flah‘forrq on
which the superstructure of the sluico wrdsts, is 15 ft.
10 in. in bread?h, with a thickness (?f & feet stx.m‘
masonry, covernd as before with cut ﬁags, ,fmd I:C*Stmg
on wells throughout : the height of the sluice piers is
11 ft. 6 in,, the versed sines and radii B the arches
& foot., A foot-way is provided ascross the top of the
s]u.i'ce, and a bridge of three archeg of 40 feet™® span
cach, and havng a total rise, from the level of .t,he
floering to the soffit of the arch at the erown, of 17 feet.
I do not admire the architectural designs of any of these’

" works—they are tosteless and heavy; end I can see no

reason why wo should nof ohdeavour te make our
irrigation works. mot mwrely uscful, hut, “ihe" the
oppurtanity presents. itself, ornafnental also, in so far
as is compatible: with 'ﬂieir 'nhjects. I advocate no
o ;’:tm,exwmé in making works l)eautiful; but the same |
qu&ﬁ{y of ma}‘\_’ﬁalnm@y'}ne disposed of, at precisely the

. BT L) '
~ a2 : : i s
® These dimnsipps gjve s capacity of channel befﬁnd w;mt I have
asmmed as an avernge in & frmer paragraph; and dugipg bigh floods a
vXime of water congiderably in excess of what I have sstinated the
discharge for ;,}Eqﬁ?n‘ ,Fo- bc} wo,.’ld. dnuhless‘eu“tf‘.: t'hea ;h:mnels, ‘b;ﬂ,
Qs Al IVCTBYEO s?m]& :—h %l-.e -:jx;gtxng mennj@ of (h.stm? ion, my stafe-
ient may, [ pegaunte; bé congirlered e certainly an ém&mggemtcd one,
S Co ) u o0
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game cost, in & pleasing and graceful design we i n
heavy and ugly one. ' ‘ .

The ir;igation channels in Guntoor, as at present
projected, ar¢ three in ntmber. JLhey are supplied
froma the common sluice-hoad on the right flank of the
Dam, just described, and the water is retained in &
common channel for a distance of 9 or 10 miles. I
take it for granted .that the plans supplied to e
repregent the true alignments of these channels, mud
in looking &t them it js impossihle to avoid remarking
the apparently umnecessary tortuosity that has been
permitted to disfigure thems. The first 10 miles from
the headsluice, forming the portion of the channel
oommon 10 the three. linea of distribution, is more like
an old native watercourso constructod in the infancs
of tho #rigation system, than s great canal designed and
marked out by scientific men. Itis just possible that
the levels of the country may hawe compelled the
adoption of such very contracted curves; but es DO
soctions showing theso are givon, this must be merely &
Buons in_explanation. ‘It is, howewer, a great pity to
sacrifice. fall where it is so important to kesp the level
of the channel bed -as'high as possible; and as the
alignments; shown have this tendeucy, I may be excused
for making, this brief reference to:them., =

Thn extrame western: chtannel bas. s comooﬁm&llt '
50 milos running well into the heart of the distriot, snd

carrymg irrigstion to sn extreme point; fully 50 miles
. from the river's bank. If about! 1,200 cwhit. foet por

~ spcond be regarded sathe avp ivoluma of water avell- |
sbla for thie channel, sha total mifm that may:be, fully .

. a it would be ropugsented; by u strip of

w €
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‘ o i breadth, running slong the: entie
o h1 i‘o:ﬂte:e l;:ead to the tail. This bre:gith would,
lt'mgt se, be extended in proportion to the ratio of dry
ofxiﬁs:f) ‘weé-mf waste or unculturable land to ;ull
::mble-—-—and ‘of other physi.ca{ cl?cum:a:?eiouv: ;:1 :
jnfluence the distribution of irrigation b r r;:g o oy
Ystrict.  Practicsllys the breadth of the 1 ga be
e d' t on the woestern channel would, probs ly,
dependen + much lesf than three miles, under the‘ .gp.
e r::lititmzs. The alignment -of this ‘chmtne_ls s
somew}:)h tottuous, buat thé"wist?fmuy be‘ ng?gj:rym )

‘béd on the highest available &eve%s.r‘ ‘ e@n-
k'eep* e ' ﬁnt of drainage, fowing from high land on
W umv{fds the bmt, seomsto he cut off by, and'1is,

"] oouolude} received inito the chantel, as I find no-trace .

. aments for disposing of it The
‘_ ocific arrsngements for di?poplng of it ' 3 0
ﬁuﬂ:?;‘“:gfchanml is coumected with s suall streats,

" ghrough which it is intended that tho surplunwamar.

sher is af ol fid Bn oseape.
ﬁh%x‘ :h;:n??yéeﬁtmé for the' _th:fu?e j»yehm?}gl?r' m at
'f;ixe head of 8 natural dmih#gﬂ lme, Wh;;l:;, ﬁ’“‘;&ﬂ:‘%?
extromly totuous caese through tho e, © D
’;»ins théb gea near the town nf Vnzampgmm.r A
s further to the eastward, a;wcnnd‘fnatmfﬂ raiago
n'ukas  ag. and flows to the south in a course likg_f;he
time T3¢ s’. gnd being joined i its W."Y"Om"
pr.wed] T8 faﬂs‘i“w‘ thie sea also close to the town q\m
rinor Anch T.ooking comprehensively at the physmgl
of this poction of tho Dela, Xt may be.

jvided into three wall-defined tracts: first, the wgs m-nl,

dindet & » high land towirds the west, and by No. |
gro;l::l?lzda gzw on the easts gocond, the central, hounded

mentioned.
geography
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-

‘ .
by No. 1 drainage lide on the west, and No. 2 on the

east; and third, the eastern, bounded by No. 2 drainage
line on the west, and the river Kistnah itself on the
cagt. This natural division defines clearly the distri-
bution of the main chamnels over the surface of the
~country, and a separate line is appropriated to the
irrigation of ench of the separate tracts just specified.
.Of these T have alroady adverted 1o the westera

The next in order is the contral chammel.  The

supply for this and the eastern lino occupics a conunon
bed for about 2 miles, passing thus beyond tho heads of
No. 1 dtainuge nullah, and, entoring upon tho central
- ¥ract of the Delta. The channe] for tho irrigation of
f ‘%his diverges from the eastern line at tho north-western
- ¢xtremity of tho tract, and runs through it, on a nearly
ét!‘aighb'alignmgntl from north o south, until it joins
3370- 1 drainage nullah, to the left of, and about 2 miles
sbove the town of Vizampatam. The length of the
?m?tm] channel is .\%0 miles, and to secure a belt of
urigated land along jt, corresponding in dimengions

§o"that specified for the westorn line, would roquire a
yolume of water eq

be allowed to i1,
:The eastern channel flowy
Kistnah and No. 2 drainags nullah, turning the heads
of ‘the- latter gompletbly, and thus avoiding any inter-
‘i?e':mn% with it. Tts total length is 45 miles, and the
\ average. volume of water available for use within the

. tract through_Which 1t takes ity course, is 1,850 cubic

\fe«eb ver second, or sufficient for the full jrrigation of
- 0% ’200 ﬂ(ﬂ}’eg, M -

iter o> DIng @ belt of ncarly 4 wiles i broadth,
' i‘ “f"er"- owances §‘mllar W thase wade in the previous

ual to 720 cubie feet per second 'to

Dow

contrically between the -

Y/ |
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cases. This wounld provide most efficiently for the

whole area, and would make the castern tract the bost
watered of all on the right of the river.

These details will he sufficient, I hope, to give a fair
imptession of the proposed plans for the distribution of
the water, ro far as they vet go.  For the interior dis-
tribution, the proprictors of the lands will themselves
provide, I cannot help remarking, that such provision
is vertain to he made m a very wastoful and unsatis-
factory way; that cuts made by natives are no better at
Madras than they are amongst ourselves; that fall is
always lost, repuirs ineffectually exacntc(!, works allowod
1o go to ruin, and recklessness in the consumption of
the wator invariably -exhibited. We have endeavoured
to reduce these evils to a minimum by taking into our
own hands the entire management of the minor distri-
bution lines Jeading from the groat channels of supply ;
by laying them out on the best available alignments and
levels ; by taking the charge of the execution and main.
tenance of the works, in the first instance, on vursclves ;
and by recovering such outlay as is necessary from the
groups of villages benefiting by the different minor
chanyels. Thus the main supplying, and the subordinate
distribution chafinels arc invariably maintained in the
most cffctive condition possible, and the mere village
water-courses only left to native control. - What local

objections may exist to the introduction of such a systpm
in the Delta of the Kistnah, I cannot tell ; but lnoking
to the topogrraphy of the regign, there ean be no question

 that all physical featares are in favor of it. Each main

channel might be accomnpanied by its right and left

chain of minor channels (called * rajhubas ™ with us),
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70. DRAINAGE CHANNELS,*
under the superintendence of the Government officers ;
and the advantages which have led us to rejeet all other
plans in favor of this, would have their full effect in
Guntoor and Masulipatam, as they had on the Jumna
and Gesges Canals. g
In-subjecting a tract of country having the ratural
features of the Kistuah Delts to extensive irrigation,
attention to officient dreinage becomes a matter of
primary jmportance. Two cxpedients have hoen Had
ljeebni‘se" to, to secure this: first, by clearing out the
" nstural pullshs, Noe, 1 and 2, whereby the central and
etstern belts aro drained ; ‘and,
the former by the gid of $u artificial cu carried well to
the westward, e loaving the nullah abous 10 miles
elow its head. This cut when comploted will fall into
& croek camsotod with the se, eight miles or so to the
west of Vi

zampatam. Tt bas, apparently, bogn consideved
sufcient f o

for the drainage of the western belt to receive

the vaiuwater #hto the bed of the irrigation' chatmel,

fir 1o special arrangements to' dispose of it ‘appear-on '

reeora. h‘ig"nbt, to' be supposed, however, that the

nkags of $he whiole tract on the right of the rivet hes -
Yok Boen fully provided for. Additions to the existing

neans will doubtless bo made as expefience makes-the
necltsity for them apparent; sud homatter is one the
"opottanci' of ‘which is  clearly recognised :both ' bythie

gaged on ‘the warks, 4nd by the' Government.

-

o e goketh] distribmtion of the irrigation chenpels
Aesigried for tho hosiefit of the Masulipatam district.

A5 iy that here, ns on the other side,
ths slape of. ihin ‘coun

second, by reinforcing .

try i deublo: extending, in one

DIVISION. INTO IRRIGATED BELYS. 7}

direction, - essterly, from the ﬁ?\’(ﬁt‘, _ahd towsrds the
Colair Luake; in the other, goutherly, with the river,
and towards the ocean. Both slopes are taken full
advantage of in the formation of the net of channels
spread over the surface of this section of the Delta. ,

There ure not the samo facilities for distributing the
irrigated region into scparate belts, bounded by naturai
lines, a8 we found on the Guntoor side. )

®wo ancient channols, having all the characteristic
marks of natural rivers, and called respectively the
Boudaimair and Pollier, traverse the district in different

Jdirections, and for ages have been subservient to" the

irrigation of the Delta; acting ve imperfectly, it is
trie, in consequence of the uncertainty of supply, and
other causes of fiscal origin, but still having done
valuable serviee in their dav. The Boodaimair leaves
the Kistnab at Bezwarnh, and flows casterly towards
the Coluir Lake. Betwuen-it and the high land o the
northward a belt of land, admirably adapied for irriga-
tion, about 35 miles in length, and 5 or 6 in mean
breadth, is included. 'The station of Elloro is at the
farther cxtremiity of this region, und for facility of
veference, 1 may therefore term it the Ellore belt. _
The Yollicr (or Pulleiroo, as I find it sometimoes
written) has its head 24 miles lower down the Kistnal
than th'at of the Boodaimair, and flowing in a south-
easterly direction, enters the sen near the station of
Masulipatam, after a very tortuous course of about 30
miles in Jength. The two old chanrels adverted to
thus form the houndary lines of a second hely of
irrigable Lafl, roughly triangular in shape, and hay

iny
a base of abont 30 milus in length, and perpendi:

alar
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practieal purpeses. Th WW"
. Magnlipstam bﬂmgamtuawd within, the
dfined, I will rofer o jt ereaﬁer, wader ﬂw
;Mawﬁpwcm beleoi

» nwmmd tzowm‘da ﬁw aow&
3 ] I’Ot*t&f ths aleo m rude;}y fring ruil

cula ?_1?;g}nt of nearly - 2. ¥
v tkm xtﬂ hrmt,s, I wﬂl ‘wrm:

o "

Mo d-sluice af ibe Bezwar:
el o warah Dam’
Eid‘bvhlch arel pram«;elv the wume 28 tha
'gf e zr;g: Wnrk on the  right bmlks with
‘fmm ) ;3 ;n‘-ndtu which § 15 memasafl, 84 tho,
'h‘ A% Gribgrg the Head- of fhe i

Anihel, w Mrigation
ch: ﬁms furrna A bndge of wmmumwum H
: e ”"’ng ancl general dimen- -
> i ntical on both sides of the
& for a‘mculwraé :';'T,ur;msaw may
being the ¢ sane. Heﬁgu,‘th#n, Ttake

: P M
E “also B "W“m@w

th vl’ﬂ[@h Qf abﬂut % mﬂ“] !3 l g

P

mmuwmu cummm Qi? 1*115,’&1»0}&‘} sie,  §3 :

® nart of the Delta now unfler. remax
"3 Ellore Channel commdes fcr abeut 1(} n:ules fmm

off the wwt&, hewever, ami thus emnmqsmg the fall.
o ng on; high leyels, with a straight alignment
- ddiveete pou‘_.-t‘he smn‘ ..of Ellore, at, which it
' terminates total length.is 36 miles, snd if 1,000
.m pox. sepond. ho allotied 1o it a8 its share bf the
| Py 'rngm;on, the breadth of the jrrigated
iles, SUPPPSInE the whole:to be watered;
‘a‘llawmces a8 batorq for the

y

_ lhe pofrtmn of tha supply dest.med for the mrngamon
- iof the Masulipatam and Diog belts cccupies 8 comsmon
' channel for nearly 12 miles, @um the head at Beawarah,
 jopingident in gﬂmeml divection with thip ald Pollier, but

avoiding tortuosities ae much a8 Whlﬁ- The coin-
_cidence with pre-existing lines common o both. the

Ellore and Masulipatan channels pmbably ongmates in
waomtcal consmderatmﬁs. T admit. the force of these,

hat ne loss of eﬂiciency in distri-

;and were it certain t
“buting. J,hc water for irrigation was to be anticipated

- from the. genarally defactwe alignments in such cases,
the saving. of outlay by ustng old excavations may be
of undemable 1mpormnce But the contempt - for

. directness of, course, and’ economy - of slope, “’h‘d;

_characterize guch ancient works, i generally so markec

45 to make the ultimate e wnom) of adhermg to them

.
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very questionable indeed. In these provinces we clung
long to the use of natural hollows or pre-esisting nativé
cuts when they could be found. And often, indeed, of
necessity ; for the wisdom of incurring o somewhat
greater present outlay to avoid a future and incessant
expendituro, €far greater in ultimate amount, was not
then distinctly recognised. But we have corne now to
regard with suspicion the  apparent advantages of
oconomy of this kind, and to scrutinize them very
ckx'mfy lest we should be betrayed by the temptation,
which is palpable enough cven to unprofessicnal eyes,
whl.le its consequences require some familiarity with the
subject for their detection and oxposure. By theso
femquq, 1 do not mean to reflect on the course pursued
in the cases under notice by the officerfin charge of the
z:::s';;l;efe may be excellent roasons for what they
e oo 3 but.for the benefit of young officers, who

heir experience to gain, I take the opportunity of
recording my opinion to bp against the use of fortuous
natural, or old artificial lines, even when the saving

of expense therchy may bo very clear, unless thut suving

mamny f‘x""f’dﬂ the various sources of loss, not merely
::;vmf:;:?mnt‘, ) b'.lt to the. irrigating community,
the water T OTigIm I o system which practically throws
work, it into holes, from whence, to do its maximam of
com . m;::jbe presently got out again. By garrying
eapact. channel along tho highest, levels, and in tho
edonomy of courses compatible with local necessitied,
vy, of vopis, of yate, of labor by tho grical
o land ooeger, tﬂlfunon b?' dotail over his fields, and
: ixtmfm.”oﬁh pied, is combined with wxtension to it8
o ¢ area of irrigation ; and such manifest

. Lf
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advantoges should never-be: abandaned ak:considerations
of economy of money, which, however specious at firet
#ghs, will, unless great caution be usad, turn out in the
end to:be utterly hollow and uwnsubstantial. - '

- To returp; bowever, to’ my wmore immedimte subject.
The supply for the Masulipatany Belt branehes off -from
the common channel to the laft; and after flowing for
about two miles ‘in -ome bed, it becomes ‘wub-divided
betwoen two branches. Of these; one flows off directly

- towards the margin of the Colair Lake, having & course

about twihty miles in length ;: grhile.the other pursues a
course generally coincident with that of the old Pollier
Channel; but avoiding . its vbends, and bearing, with
¢urves of large redii in ite alignment, on ‘a point about
three miles to fhe south-west of Masulipatam, where,
after & course of 28 miles; it jeips  transverse cut from

' the town just mentioned to the' extreme eusters Hranch

of the Kistnah, and into this its tail water is roseived,
and finds it way to theses. i = 0 oo
[t therefore appears that for the irrigation of the
Masulipatam Belt, two channols,  hasing & combined
lingth of 48 wiles, have beeti- provided ; and if 1,500
cubic feet per second be approptiated as- their share of
the general supply, the ‘breadth of the irrigated tract
will bo between 8 sud 84 miles. It should uot be
forgotten that in giving these' details of the irrigated
arcas on the different chunnels { have sssumed dhat rieo
only will be cultivated on wet lands, and tha.t. conse-
quently the maximum consumption of water will take‘
place—one cubic foot per seeond being capable of
bringing to maturity only 40 acres of this product. But

ift other products, less insatisble in their demands for
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water, be introduced, the aroas will, of course, be prupol'-
tionably extended. :

The Diog Channel, the last of the sories on mhe left
of the river, diverges from the Masulipatam trunk line
near the old head of the Pollier, and runs, throughout
ite whole length of nearly 42 miles, close to the Kistuah,
shedding its water of irrigation over the slope to the
west and southwards. There is but one obstacle to its
course, namely, the passage of the castorn branch of
the Kistnsh; and as this can easily be cffected by an’
‘aqueduct, there is no reagon why the whole offthe tract
should not be placed under irrigation.  Immodiatety
after the Ppassage of the eastern branch of the Kistnah,
a line of irrigation is projected to the westward, following
the higher levels in the direction of the brauch, but
avoiding minute twists, pnd shedding its water over the
slope to kbe south. . The Dlog Channel therefore consists
of & #runk line, 30 miles in length, and s south and
 west branch, 12 and 15 miles in length- respectively—in
~ all, 67 miles., From the peculiar distribution of the
chmnels, the mmted belts are.all thrown on ono side

of ‘those towards the interior of the tract, and a larger
amount of rich alluvial soil than usual' \will have ‘thé
only mm of fomhty it requires now | supphed to it
abmdanﬂy /The crests of the glopes are occupied by
" the reservoir lines of -supply, snd.the minor distribution
Tipes mpy: be laid out with excellent effect; The ancient
* productiveness of ;the region--mow ' qhly & matter of
Mﬁm»«»wﬂl‘mmably be restored ; and in the lower
poriion Wm&uyy where the crests both of the longi-
/twiliual, uid transverse slopes of the Delta aro occuplt*d

ls, ‘p may; fmrly be ‘hoped thgt a fow years -

7
ND

TOPAL: v‘uinmwm- INRIGATION, 77

asatinued lexertion wﬂl p;we thie agricultiral community
in » mord: prosperous’ stnbe than they coutd: have ever

been; even during the hest-of by-gono hmes

~.Of the total supply, 1,000 cubic feet “per secrmd may
bo gppropriated to the irrigation of"the Diog Bolt; and
this world be sufficient for & breadth of ‘about 24 miles
alofig the entire course of the main chenel and the

 lower-branches. This completes the propessd provision

{or the present wants uf the left section-of the Delta of
the Kistnah. = . e : :
: Thus, then, we fmd t.hat the Kmtnah Anmcuj; or
Dam is designed to supply nearly 290 sniles’ of ‘channel,
Judwwusly distributedd on both banks of the'river that
it §8' perkiaps: below: ita capabilities 1o say that it secures,
during the season:of cultivation, not less ‘than 7,000
oflbic feet “of -water: per ‘second, which is sufficient to
‘bring to maturity 280,000 acres of rice. cultwatmn, and
probably 830,000 of ‘mixed rice, suger, and possibly

~cotton ; that a- moderato estimate of the ultimste returns

from this-increased area of irrigation is Rupecs 6 lakhs,
or60;000/: per annurm, to the Government, and 9 lakhs or
'90,000/. to the agriculbural community; that failureof the
monsoons will, heresfter; coase to be g fearful calamity;
that where neither man _nor beast can now exist from the
4
want of wator for the common purposes of life, thore
will, in all time: to come, be an abundant supply for-
owery ‘want, domestic and agricultural; and finally, that

. the whole of these. results, which, after all, are only
* | svportion ‘of |the. benefits to - be: amlcqmted from - the
. works’ d‘!ﬁl‘ view, will be executed without strain. on
. the:rgsources
£ mmmting only to: 15\} though it may -possibly vise to.

.of the state, the total estimated outlay .

\
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20 lakhs of Rupees or 200,000/, I may, therefore, safely
say, that among the irrigation works executed or in
progress of execution in the presidency of Madras, there
are none likely to be more effective in their action,
or more truly creditable to the character of the Govern-
ment in their ultimate results, than those now rapidly
advancing to completion under the skilful superintendence
of Captain Orr and his associates, of whose personal
kindness and attention, during my sbart visit W
Bezwarah, I entgrtain a grateful recollection.

- As regards the drainage of the left section of the
Delta, the arrangements are gencrally similar to those
formerly described on the right bank of the river. The
old channcls are maintained-for this purpose, and their
action is reinforced. by new artificial cuts, carried on
approved levels and alignments. Of the latter, a main
line passes from the western mu-gm of the Colair Lake
to the sen, and will carry off\the surplus water from the
‘region adjoining that great. ,hqsm. As before, howover,
the details of drainage are as yet scarcely determined;
‘but:as the importance of the o‘).]oct is clearly recognmed
‘thsy will be perfected in.due; cbnrse

‘Thero roemains bat one cher point to advert to in

relntwn to: the fi:nmh worhs, and that concerns tho

‘facilities for internal navigation affrdod by the existence
of 5o many lines of canal, with full volumes of water
“#ud - moderate slopes, intersecting the country in- sl

~directions, and capable of essy conmection with the

38 m*“‘l river. The means of communication by roads are
very imperfect st best, and during the monsoors, transit
l’? laud may be describod as impracticable; bui every
, “""Eﬂ‘ﬂ‘m chmmel may become a highway for boats and

Gk
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the whele produce of the Delta be cenveyed by such
means from the ibterior to the sea coast, or- from one
_mart~iii the interior to anpther. To maintain the
freadom of circulation between the river and the channels,
masowry locks have been provided near both flanks of
the Dam at Bezwarah. These works are substantial
structures of stone e SR azith chambers 150 feet - in
length and 16 in width, ftted with all the requisite
machinery in gates, sluices, &c., for . passing craft from

. the lovel above the Dam to that below jt, and vice versd.

They seemed.to me to he open to but yne objection, duc.
to their being placed in what seemed to me too: close''a
proximity to the head-sluices of the channels and the
under-aluices. of the Dame  On.the right bank, the
lock is  only::about; 250 feet from she former of thesc

- works, and 800 feet from the latter; while on. the

left—the most important of these distances—that from
the under-glnices is diminished by nearly one-half.  Now
there is always action, more or less. violent, in the
current near the Dam, and this becomes exaggerated
when the sluices. are in. opemmon. ' Judging from
obaorvmons made on similar works in similar- positions
elsewhere, I fear that craft entering the locks will do so;
with considarablo inconvenience, and occasionally with
ccrious risk, Farther, the works themselves are much
exposed to accidents; and experienco on the Godavery, as
will be shown presently, proves that this evil is far from
being an imaginary one. I admit at once the inconvenionce

- of detaching these works from the general series—they

then require separate \uperwsmn, the cost is higher,
and the compactness of the dosign is interfored with
but allowing their full force to all such objections, theyv.
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cannot equal the inconvenienco and injury conseguent
on thu partial or total destruction of the locks, or even
their prolonged: inefficiency while under frequont Tepair.
The result inevitably is, that native confidence in the
works is impaired, and men are unwilling to risk their
boats or their goods under circumstances where both
are expased if not t. ... esopuertainly to detontion
and the injury consequent upon .it. Locks directly
connected with Annicute have not hitherto boen succossful
_ works: they bave failed ontirely on the Uauvery, they
' are . constantly qug damaged on the Godavery, and
I have no doibt that one cause of these accidents has
béen the undavorable positions in wlmh the locks have
been pltwed--w1th reference #o the wtmn of the current.
I would thersfore have been disposed, myself, to bavo

ca.rned tho hesds of the navigable channels conmderabb .

farther away fnom the flanka of the Annicut then they

now arey-and to have borno the additional expense. .

 caused by the greater length of channel thus réndered

npeessary, which, howover, after gll, would have been.

véry immaterial, if security and efficiency beyond wha$
now exist, could thereby have becn insured for ‘the
| mt.emal nangatmn. , !

“'As subdrdinate to the great: wystem of n'ngatwm

of which § have now completod the sketch, 1 may '

W "h‘“‘ a large number of tanks are scattered over

s lafice: ol remvmrq of m ly are
%830 tho’ Broject for ro-catablishine, tho agriculturs)

th& wirface of the Deltw on both banks of ‘the Kistnsh;.
T ““", have been allowsd to. full into a deplorablo.
ot ks pair, uigder the ineﬁ«mnt native surveillance .
ol W d"P"naﬁnt but ‘that their. muoratwn B

’\.7
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prosperity of Guntoor and Masulipatam. Tt will ha.ve :
been gathered from my rewarks on the characteristics ‘of
the river that the Kistnah is very spasmodic; that its
volume ranges from the immense to the vety small 5

that for short periods it carries water enough to flood
its whole Delta, while at others not a field can be
irrigated from it. The great object of the engineer: is -
to convert such spasmodic  efforts into regular and
contmuous action—to gather in the harvest, as it were,
and to store it in garncrs against the time of want, The

" flood-time is the harvost, and the tanks.are the garners:

tho former is taken advantage of to the fullest extent: by
the irrigation channels, on properly adjusted levels, and
the latter receive the surplus supplies to be carefully
retained until the demand for them arises. ‘The i impor
tant action of the tanks in the general scheme will,
therefore, be rcadily recognised, and their number will
have to be proportmned to the extent of storage area
required for the volume of water necessary to bring the
cultivation to maturity. So long as the rivef feels the
influence of the monsoons, and is sufficiently high to feed
the irrigation channels, and thus to irrigate the counh-y
directly, the fanks are passive, and merely retain the
When the monsoons cease, and the irrigation
the tanks become active, and each sus-

tains an aroa of cultivation prpportxoned to its own size.
I shall have occasion, hereafter; advert more in deum

to the tank irrigation in the Madras Presidency; a

system of which the origin is so remote in date as to be
d of which the examples existing and

lost in the past, &1
anclent are so truly stupendous as not te be look‘ed
G R

L]

water.
channels are dry,
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at without, wonder. I need not, therefure, dwell longer
at present upon it ; but having by this short reference to
it completed my description of the works on the Kistnah,
1 may now pass on to those of the Godavery.

b

v

ukﬁi “
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CHAPTER IIL

Having left Bezwarah on the 1st$f February, I reached
Dowlaisweram near Rajahmundr§p the head-quarters of
the Irrigation Department on tH#3rd, and devoted the
succeeding eight days to a personal examinatiou of the
various works in the vicinity, under the guidance of
Major Fredorick Cottan, of the Madras Engineers, the
officer in chicf charge of the operations within the Delta
of the Godavery. This association was of special
advantage to me, and I cammot express more strongly
than I feel, my sense of Major - Cotton’s personal
kindness in accompanying me to the different points
I was anxious to visit, and in giving me unreserved
access to all his sources of information, public and
privato. It is to these, and to the reports of his brother,
Colonel Arthur Cotton, that whatever of interest or
value which may be found in the following descriptive
details ia to be attributed, my own work being limited
to tho arrangement of materials, and the record uf
such personal impressions as gy inspection of the works
left on my mind. ' ;
There is one point of view from whence the recent
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periodi¢ famines that have desolated different parts of
India may be looked at with satisfaction. .They have
been the procursors of all those great werks which of
late years have honorably marked the progress of
public improvements for agricultural objects. To the
famine of 1837-38, Northern India owes the magnificent
project of the Ganges Canal; to the like visitation of
1833-84, Southern India is indcbted for thé extonsive
works on the Kistnah already describod and to the same
source, the yet more extensive operations in the Delta
of the Goduvery may be proximately tracod. This
t@lation of cause and effect between twa such series of
events is doubtless & very natural one, for tho disoase
was eminently suggestive of its own remedy ; but it was
lﬂng ,"“‘3"‘9‘ the cohnection was practically recognised,
ond in many influentisl minds the recoguition bas
?’?‘?le been made oven at this hour. It seems a very
simple process of reasoning to infer that if tho failure

of the natural supply of water, however obtained, b¢

‘}}6 causo of famine, the removal of this cause by fur-
nishing an artifidial supply, is the natural and légitimato
cure for-the great physical and financial cvils to which
it l.eﬂd‘s- ~ But the question in its simple form becomes
complicated by all sotts of doubts and difficulties when

-the offoxs is my de to put the remedy in action, and fow
i underta ings have been more affected in their\
::{lgln a:‘r:d progr by such a state of things than that
hose object 1 to banish famino from the Delta of the
; Th:e:;;b; ";f* ng the waters of this noble river.’
great s‘;@eﬁt’ of'the famipe of 1833-34 were felt with
‘and Mamh ?Y;“?btpughogt the districts of Rajahmundry
(T eeipMatk traversed by the Godavery. The fov
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igrigation’ works. exiating. st that peried were. wholly
imm, not: to: theprevention, fol‘totha,tthoy never

' _aspired, bt to. the slightest mitigation of the scourge.
Their heads were od' levels 50 much-raised above the

bed of the river,that it was only mlmghﬂoodq that any
water entered them at all. - During the sesson of dearth
there was no monsoon, and consequently there wore no
freshes. The lands were .therefore sterile, and ‘the
agricultural population more ; than decimated.  The
Government revenue fell im;:nensaly, ‘-,'.nd?’ w}mﬁwﬂa
worse, continued falling year after year, till it ssemed as
though districts blessed by nature far beyond the

E average gtandard were destined 0 become desert wastes.

"It was not until the year 1844 that any emergetic:
mov#mt was made for the rectification of this state
of things. A yearly deficit of revenue amounting to
§ Jakhs of rupees (50,000.) from a single distriet, and a
stendy decresse in the numbers of the people throughout
the Delta, forced on the Government a consideration of

 fivé mioans whersby suchdissstroms revulis might bo

dotod, Bovtunately, ovory stop in tho progren of
on in Indis furnishes an “adyanced

a for new dosigns. “In Southern India .

: Mmults w ﬂ?w Grovernment and the ',cognmg?ﬁy, of
 which some sctual examples -have already ek friven,
. are' invariahly so great that the wonder is n

4 that

largor projocts should bo proposed by the enghgets,
for- that is 8 natural result. of professional feelists’ and
interests; but that Government itself should. not search
out, and seize ypon with avidity, evory available
opportunity of investing its capital in ways so prodncuve
t0its own resources, and so conducive to the.good of the
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community, In the present instanco, there were the
eminently successful results of the works on the Cauvery

and the Coleroon to appeal to; nearly cight years’

OXP(%I?QHCO had tested the aﬁiciency and pn)ved the
stability of these works ; and their results on the rovenuo
of ?he. state, and the prosperity of the districts under
their influence, were such as only distompered minds
could question, while reasonable- apd practical wmon
ncw.-,r. thought of doubting them. It was evident to all
f(‘;mxhar with the characteristics of the Deltas of the
n;::l{y el':;(\l t;he GOdavel')" respectively, that in the
with the lm,:: i ()If Pmduotlve?"‘sss' the advantage was
river flowin trh : hfl's a mobler and more constant
to irrigati g through it; a topogruphy better adapted
f:f"gatlon 3 & richer soil and a suparior goographical
3::9:;) I:ngd "l:::::ﬁlﬁibtie f ulﬁvatioxf of products moro
Tanjore. Hence, then, on tt;f:lst};e simplo rice s‘mp%e.qf
for the works in 184,4 hev ubmissian of the prq!ects
by the local Gov » they were favorably rereived
c;)um, ab;ﬁt t?:: “'1'1‘:}1811;: submitted to, and in due
hume anthorities. ~y ars later, werg sanctivued by the
en:its; v?:;htx:mﬁrym a deseription of the works, 1 mush
supplying ,;vefwe das cloar. a ﬂ‘.icuzh as I can of the
in so far as ;l s:h:rg“l:ml features of the country,
cal%‘{ity for irrigation, irectly connected with its
- degr::? nﬁtﬁhﬁz ;it“‘m’d about- the parallel of 20
east longitude, | ‘u e’ and between 72 and 73 degrees
ariude, and eonsisting of a perfect network of

- charmels, the God
¢ gt e odavery has a course in . Alloliom
M that of the Kistnah, rude paralleh

which may be roughly cstimated

U

>
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at. shout 650 miles in-Jength.- Its basin - of -drainage

" has, however, fully twice the capacity of that of:the
~ Kistnah, and its stream is swollen by a series of great

feoders on both sides; collecting the; waters of -a tract of

country not less than 60,000 squire ‘miles in extent,.

and  consisting of mized: mountain- and plain: surfaces.
Tts whole valley is under the full iinfluemce: of both
monsoons, and its supply is perennial; being . com-
paratively emall, of course, during the dry season, but
enormously increased during the rains. - It is calculated
that, at the minimum height of the stream during the
year, a volume equal o somewhat more thén 3,000
cubic foet per second may always be reckoned upon, while
duiring - the rains the ‘available ‘supply for agricultural
prrposes may be estimated: at not less than four. times
this quantity, or 13,000 gubic feet per second. -There
ave, of course, periods when the volume of the river is
far greater then this latter amount; but for practical
ends, and as measures of the capacity of the stream for
jrrigation, 3,000 and 12,000 cubic feet pei‘*:sechhﬂl may
safely be assumed as the constants of discharge during
the dry and wet seasons respectively, and T.will so
employ them throughout this paper. - .

The fall of the river bed is most irregularly distributed ;
that of the country forming the banks, on the other
hand, is very regular from the highlands on. the
perthward down to the sea coast. The stream hreaks
throngh the highlands just referred to at a- place

~

_pamed Palaveram, and the surface of the country there

is 80 feet above the lovel of the sea at high-water
spring tides. The difference of summer and monsoon
Jevels of the river’s surface is, at the same place, 88
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feet. Hence the summer level is only 42 feet above
hizh-water mark, there being, of course, no rise and
fell in the water’s surface at the junction of the river
with the sea. The total distanco from Palaveram to
the ocean is 60 miles in a direct line, and the uniform
fall of the summer surface measured thereon is therefore
very nearly 84 inches per mile. But no such regularity
- exists in fact; for Colonel Cotton mentions that in one
series of surface levels taken .by him, he found a fall of
9 feet in 3 miles, or 3 feot per mile; in another 14
feet in 4 miles, or only 44 inches per mile. The same
irregulatity marks the distribution of the lovels of the
rivér bed. There are fords at various points on which
the  summer water stands from 3 to 4 foet deep 5 but
between - these shallow spots there sre extemsive pools
meaguring from 26 to 30 feot in depth.  Taking the
entire length of the river chanmel into account, the
effective fall of the bed is not more than from 5 to 6
inches per mile.

The kigh flood surface level is distributed with much,
greater uniformity; though, from the extreme irregularity
of the bed, the rise and full of the high freshes is subject
to' bertain anomalies, decreasing, however, un the general
average as the coast is approached. As illugtrations
of ‘this fact, it say be mentioned, that the difforence
betwoen the summer and monsoon level at Palaveram is
88 feet; 20 milog lower, or at Rajahmundry, it is 31,
“ fm, at-the head of the true Delta, 4 miles 16wcr, it hus

fallon ‘to 97 feet;; while 11 miles lower down the same
_, hﬁghtls s}l mpintained. All these are: the results of
. m xxa gywt. on the form of the river bed and

‘-,“"leim‘eh but for our purposes it will be

S
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‘sufficient o mote that the high flood surfice Tevel .of

the. river falls towards the sea at an average rate of from
15 to 18 inches per.mile.
- The surface of the country en the right and left
banks of the river falls with great. regularity. towards
the eoast. Above the head of the Delta at Dowlais-
weram, the general fall nay be estimated at 18 inches
per mile; and below that. point the average rate
docreases to 12 inches. These details will illustrate
sufficiently the longitudinal soction of the Delta, in the
direction of the river's course.. - Ce
~ But there is still the characteristic feature -of Deltaic
rivers, in the fransverse slope. from the central ridge
on whioh the stremm. rums, to be noticed; and in the
oase: of the (rodavery this is still more prominent, and
still better adapted to the purposes of artificial irrigation
shan we have yet found it to b either in the case of the
Cuuvery or the Kistnah. 3 X
The full of the country on the right bank towards the

- enst, and of the Jeft bank towards the west, i8. much

more rapid than that towards the sea. By sections
teken below the point at which the Godavery leaves the
hills, it would appear that both on the east and west
banks this transverse slope is equal to 12 feet per ile.
At the head of the Delta the fall is diminished to
3 feet per mile on the east, though continuing at 8 feet
per wile on the west; while again, at iny= 26 miles fronr
the sea, the slope is still cqual to nearly 4 feet per mile.
Hence, then, the river runs on the crest of a great
natural gmbankment, ranging from a minimum of 6 feet

to a maximum of 24 feet in height above the- level

of the country, 2 miles distant on each bauk, and it is
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scareely posgible to conceive an arrangement better
:}(?pte’d:for facilitating artificial irrigation works than

is,

The problem accordingly presents itself to us in the
+ following clear and readily comprehensible shape. Given,
a river with levels relative to the country throngh which
it flows, like those just deseribed for the Godavery,
to determine—first, the height of a Dam at the hend
of the Deltd, which will give us an efficiont command

over the whole irrigable surface of that tract; and-

second, the e:ftent of deep channels sufficient to deliver
the water of irrigation on the surfaco of the land. The
?olut;om of "t%m;\gtoblcm under the conditions described
18 by no meaus a difficult one.

At the site which natural circumstances have marked

out as the best for a Dam or Annicut, viz., the head

of the Delta proper 3t Dowlaisweram, the deep

bed of the river is nearly 22 feet above high water
mark The highest portions of the Delta for which
n'rlga.twn has to be provided from thie point, cxcluding
the ;rxdge- on which the river runs, gre not tnore thao
30 feet abave the same fovel, An elesation of the deep

bed of .only 8 feet would therefore place it on the same
general Jovel ag the land to t

) , hall » watered, and in many
Places above it. An sdditional beight of 3 or 4 foel
would give a perfec

t command and estsblish a working

| Z:d t:;l.ust offieiont head of water, which would make
enffliac;@ a'mattﬁr of the greatest facility over the whole

TR ed}h’:,%];he?’ a Dam or Aunicut 12 feet high
establisk resied at - Dowlaisweram, irst
‘W‘ﬁ‘m‘miﬁod o am, would fulfil the firs

‘ \;:7/,
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be rather above than belows the truth, 1 will asavtme thas
the height of the high bauks of the river at Dowlaisweram
is 30 feet above tho deep hed, and consequently 18 feet
above the level of the sill of the proposed Dam. Qn
the west bank the tramsverse fall from the river onwards
is 8 feet per mile. Hence, a channel of irrigation, with
its bed on the level of the sill of the Dam, and garried
out without fall, wounld strike the general surface of the
country, at only 24 miles from tho river bank; and if a
slope of 12 inches per wile wero given, the distance
would be incressed only to 24 miles.. To this short

_distance, therefore, tho heavy excavation at the head of

the channel would be restricted on the western sido.
On the eastern the case is mot quite so favorable.
Here: the country falls outwards from the river at the
rate of 3:feet per mile; and hence, a channel carried out
like the preceding on a dead. level, would crop out
on the surface of the land at 6 miles from the hoad, and
if a slope of 12 inches per mile were given to its bed,
the distance would be increased to 8 miles, On both
hanks, however, the maximum distance—during which the
water would be below the surface of the land—would
bé no more than 10} miles, and on this the mean depth
of digeing would not exceed 10 fect, while the maximum
would he 18, Tho natural conditions of the river are there-
fore most encomaging, and tho professioual difficulties
were never such as to oppose any serious obstacle to the
succoss of the design.  Experience in Tanjore had most
satisfactorily demonstrated tho practicability of executing
and maintaining such works as the required Dam under
circumstances more trying to sach sfructures than
those of the Godavery, and though it weemed at first
o
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sight a thuly formidablo undertaking to bar a river fully 8

times the breadth of tho Mississippi, und suBject to floods -

rising from*27 to 28 feet in height above summer level,
yot when oxamined clusely the difficulties bocame very
munageable, requiring neither great expense nor unusual
skill to overcome them.

Immediately above the line selected for the Dam, the
Godavery is 2,000 yards in width ; at the site itself the
width expands to 6,000 yards, or nearly 33 miles—about

1,000 or 1,500 yurds being occupivd, however, by islands .

dividing the main stream into severul separate branches.
In the immediate vicinity abundance of stone, and
hydraulic lime suited to the purpose of building in water
is found; labor is exceedingly cheap lu the adjoining
 districts 5 the soil of the river bed is in no way inferior
to that dealt with on ‘the Cauvery and Coleroon rivers i
while the velocity of the eurrent t be contended against
is thut due to a slope less than a third of what obtains
at tho heud of the Delta of Tanjore. The supply of
men and material was therefore provided under circum-
stances ' most favorable to the economienl execution of
the work. - ,
- Tho next point that presents itself for illustration is
the'natare and exteit of the land to bo irrigated within
tae lonits' of the Delta. A line drawn through the
eastern margin of the Colair Lake; may be regarded @8
the Youndary  of the Delta on the right bank of ths

rivor, while another line passing through Ssmulcottalt
 bounds it on tho left b

ix denctibed as
ﬁtﬁ;r “mmﬁ say cultivation,” and the only wnpro-
| Mt‘e Porion is'a narrow sandy atrip bordering on the

, ank ; within these limits the soil
‘““ong noble expanse of rich alluvial land

) -
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~ses. The aress-of the separate portions are given as

follows :— :
. L)
Fust of the G(x?'av«ry.....................; ........... 450 square wiles.
Between the two main Branches .ovoooieenevninen. BHO "
West of the Godavery, and within the District % 700
of Rajahmundry .c.o.vvviieiviecsiniiiiniineeenn § M
Do, do. do. Magulipatam  dv, o the 300
Eastern barder of the'Colair Lake............ »”
Total irrigable area ......vvvvees. 2,000 »
AR

« If the Colair Lake itself and the land bordering it be
included (and thore ds no reason whatever against this),
the irrigable area would be increased by 500 square miles

mare, making the whole expanse subject to the Godavery

irrigation equal to 2,500 square miles or 1,600,000 acres.
A deduction of one-fourth of this for sandy tracts
and waste land of various kinds would leave an effoetive
area of irrigation equal to 1,200,000 acres. Now in the
highest freshes it is calculated that the Godavery carries
a volume of water sufficient for watering once ever
fully 90 times the area here given ; but such froshes are
only spasmodic occurrences, and the constant of discharge
for irrigation, or that quantity which may be depende:t
upon during the whole course of the erop, may be taken,
as I have already stated, at a minimum of 3,000 cubic
feet per second during the low, and 12,000 during the
high peried of the river's volume. On these data our
estimates of work to be dome must accordingly be
founded.

During the months of July, August, September, and
October, the bigher quantity may be depended upan.
Theso are the munths when the great staple of the
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country, the rice crop, is in the ground, and requires a

constant supply of water to bring it to maturity. -

According to the constant of area irrigated employed in
this paper—viz., 40 acres of rice to 1 cubic foot per
second of “water —the Godavery is competent to the
irrigation, during its high period, of 480,000 acres
of that grein. During ita low period, again, it is
competent to the irrigation of a certain extent of sugar-
cane, estimated by Colonel Cotton at 100,000 scros.
But-in this therc mnst, I think, be some mistake for
looking to the hygrometric conditions of the 'sca-ooust
region of the Godavery irrigatien, and of the dry
inland tracts of the Northérn Doab, it seems searcely
probable that a eubie foot por second of water would do
%0 much less work in' the former than we know it to-do

in the latter, when applied to procisely the same srticle, -

nmlythe suger-enso. - The vonstant of area irrigated
?rith that crop in the canal distriets of Northern India,
18 estimated at 119 acres for each ‘cubic foot’ per second
_ of discharge; but taking it at-only 100 acres, tho-volume

of the Godavery at its minimum would be enough’ for
ﬂ” f“n irrigation of 300,000 scres of sugar-cane, Rice
Toquires fully 3. times the quantity of water sufficient for
WsWWMm ¢ircunmtances of which I am
Wt,WMmg to:change the vedinary relations of the
* o prodacts:in veferomco to irrigution, T cannot see why
Mhe. Gudurary works should ot have full’ eredit, given
e ‘ff.ht{>m::wmlﬁzw11ich I !?eliwe them competent 10

L W M thomal amlfar‘ﬂhichi wuterm porms~
e T melable emoante ta- 780,000 acres, ad as the
1 aes of the entire Dol liam:bown estimatod at

>N
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1,200,000 acros, it appears that very nearly two-thirds
of it are capable of being actually watered, leaving only
one-third for dry cultivatiou or. dependent on the rains.
"These proportions raise the Delta above the higheat clags
of irrigated tracts cxisting at present either in Northern
Italy or in Northern India, and give fair prowise
of au ultimate condition of agricultural prosperity equal,
if not superior, to anything which has yet resulted from
works of irrigation in this country. 1 shall have a better
opportunity, hereafter, of alluding to the actual money
returns to be anticipated from the Godavery works; and
may now pass on to & general description of these works
themselves.

There are four classes .of works required to. raise
the Delta of the Godavery to the highest degree of
productiveness of which it is capable. These are—

First.—Works of irrigation proper, being Dams and

attached channels whereby the water would be
delivered on the surface of the country at efficient
lovels. L -
Second.—~Works of drainage, being channels of escape
for the surplus water of floods or irrigation thrown
over the surface of the country at inappropriate
seasons, or likoly to stagnate for excessive periods.

Third.—Works of protection, being embankments to
the river chaunel sufficiently high to prevent the
monsoon floods swamping the erops, and generally
devastating the low tracts by annual inundation.

Fourth.— Waorks of communication, being navigable
channels wheréver they can be obtained, and roads
sufficiently embanked and bridged to preserve the
cross communication during the rainy scason.
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~ At:this present time none of these series are perfected,
but: the thrée first are -in active progress, and have
already Jed to jatisfactory results. As regards the
fourtls, a large extent. of>navigable chamnels fitted with
locks exists, but no raised roads have yet been com-
menced, and till they are carried to suth an extent as to
make transit practicable during the rains, the Godavery
Delg;q mu ‘cantinue to be inferior to that of the Cauvery,
:::;W%eing abunduntly supplied in this particular
Indesnribmg the works® of irrigation, the first and
most important, us being that on which the whole
‘system rests, is the Annicut, or Dam, across the
Mmy 8t Dowlaisweram, about four miles below the
wvmmd station of Rajahmundry, the capital of the
:::quf the same name. 1 have already hed oocesion
mbdimm, that st this - point the strasm becnmes
roba into several chanuels by the intervention of .
talands, ar as they are locally termed ¢ Lunkas™*. The
uumber of these channels is fonr, and across seach 8
separate Dam has been constructed on the sanse genersl
Py and, oply with slight variations of dimemsions.

This pubidivieion of the stremm was of special advantage
‘mmm tkt‘ sonstruction -of the works, ws it sdmitted of
i choo supply. being |divered.ontirely fremdach

- o “’-;l’ﬁvvt‘ﬂ% N

o Mo /

9040 & Doudiar figay of eharoot mnch affpeted by Madres

. coarse in ill‘aqu,‘nminding_ me of the long

46 Gtk native 5 Lonitardy, snd with which

nematonrs 8L

%*‘"W”mwwmmm»m they produse;

e baen wnlucky i my il o them, for ey smmed

" 'ML*MJ%M Mmyme wml n.‘ g
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channel in succession into the others, and of the masonry
being built accordingly with little or ne annoyance from
leakage. The bed of the river is throughout of pure
sand, and in such soil are the whole of the foundations
Commencing ftom the eastern or left bank; the first
portion of the work is the Dowlaisworam Branch
Annicut or Dam. The total length of this is 4,872
feet, or 1,624 yards. The body of the Dam consists of
a mass of masonry, resting on front and rear rows of

“wells, cach well being 6 feet in diameter, and sunk 6

foot helow the level of the deep hed of the stream. The
masonry forming the body is composed—-Ist, of a front
curtain wall running along the whole length, 7 feet in
height, 4 feet in thickness at the hase, with footings
one foot brosd on cach gide to cover the tops of the
wolls on which the curtain wall rests, and three feet
thick at the summit; 2nd, of a horizontal flooring or
wastohoard, 19 foot in readth, and 4 feet in thickness]

3rd, of a masonry counterarched fall 28 feet in

breadth, and 4 feet thick, of which the curve is so

slight, that the form may be considered practicaﬂ_wf a
" that of an inclined plane. The wastehoard and tail

slope hﬂ? pmtectad against the action of the stream by

a covering of strongly clamped cut stone over all; dth,
of a rough stone apron in resr formod of the most

| mnskive stones procurable, and oxtending about 70O or

.3? feot down atroam. This protects the rear founda-

tions against the ervsive action of the stream p@s}ising
over the Dam, and will be extended as circumstances
may require. The body of the Dam rests merely on 8

raised interior embankment or ‘core of thé common y1ver
: H
[ ]
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sand, and a0 procautions to steongthen this in any way
have betm considered necessary. On both flanks
masonry wing walls and revetments connect the Dam
Mth. the main land on one side, and the island No. 1
(I dispense as much as possible with proper names, as
thc)" a.re 80 very unpronounceable) on the other, thus
o?matmg the risk of the works heing turned hy the
river in flood. ’

On the extreme left flank of the Dam is-a series of
works, (?.Onsisting of & lock for the passsgo of craft, &
:_.mad-ﬂmco for an irrigation chaunel, and an under-sluice
ﬁ(;r p‘;:m“ of ‘scour and clearance from doposits. . The

st hus “ ch::mber 100 feet in length, and 15 feet in
breadth, with & drop of 12 feot, and fitted with all the

achinery § ; ' its
m Cry 1n gates and sluices vequired for effecting its ",

Ob-(’}c - i &Y : » .
Jects.  The second or rrigytion sluice has 13 vents of

6 feet .
F oach, thus giving a clear water-way of 48 feet.
“Or purposes of cross

- tommunication and approach to
zzimg;::edpl}'oper’ the small arches of the vents af
in span Y ‘3 large archeg of 334, 40, and 33 feet
width bot:pec h;e]y » carrying a voadway of 16 feet in’
1-,.,.;4;;; ate #en the Parapcts§ and the flanks of this upper
with counterforts ” “-lmmf wing walls strengthened
in length, glso a‘. A lino of revetment wall 157 foet
“in front fr"om t‘huppo.rwd by counterforts, and pmtectod ‘
wass of rough e action (ff t}fe current by o semicircular ¢
bridge smﬁg  Ftoue projecting up stream like a huge
length of th:g . &!lind having a radins equal.to half the
 under sluic;asw 1,’I,°" 78} foot, connects the head and
- regards rogd ' i he general disposition of both 8s
: W8Y and vent arches is the same; but the

under-glpjece
| -  : uice hds three of the former, of equal spans of

Y
|
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42 foot each, and 15 of the latter, having each 6 feet
span.  The clear waterway for scour is therefore 90 fect.
For winute professional details of these various works,
[ wonld refer to the plans accompanying this report, in
which they are all very fully exhibited.

Ou the right or island flank the upstream revetment -
is carried 2974 feet into the solid soil, and on the
Jdownstream side the corresponding work has a length
of 874 feet. From the termini of these masoury lines,
a substantial earthen embankment is carried right across
the head of the island till it impinges on the flank
protections of the Dam across the sacond branch of the
river. : ,

Phis is called the Rallee Branch and is hurred iy an
Annicut or Dam 2,862 feet, or 954 yards, in length.
In section, this work diffors a little from that just

 described.  The geueral dimensions of the bodies of

both are similar; but the front curtain wall of the
Rallee Dam, instead of resting on a. gow of wells, is
founded on a mass of rough stone, and this mass extends
under the wasteboard or sill, and part of the curved
tail, thus replacing the core of river sand characteristic
of the Dowlaisweram Branch Annicut by one of a more
snbstantial kind. The rear foundations consist of a row
of 6 feet wells as before ; and the only differcnce in the

. rough stone rear apron is the insertion along its length

of o retaining or bonding bar of masoury 4 fect. in
breadth by 3 in depth. The left flank revetnients arc
similar, though not quite so long as those formérly
described. On the right flank is an under-sluice with
cight small vents of six feet each, and two large arches
carrving a rondway for cross communication.

»
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The subdivision of the main stream of the Codavery
wto four chaunels at Dowlisweram is not permanent.
Islands No. 1 and 3 are small, and below them the four
channels rennite and form two, wherehy the waters of
the river are {inally carried to the sea, and which,
under the names of the Bastern and Wastern Godavery,
hound & large tract of rich alluvial land, on the head of
which the vight flank of the Raliee Annient abuis.
For the irrigation of this tract, said to he the most
foriile throughout the Deolea, adequate provision has
been made by a bead-sluice eonstructed on the land,
intcl‘mediately between the Rallee und next adjoining
branch, the Muddoor. 'This sluice is similar in its
general plan and dimensions to that of Dowlaisweram,

but with 60 feet of waterway * disposed in ten vents of -

6 feet each.  On the lefl flawk of the hond there is &
lock for the passage of craft inta the channel. A strong
carthen embankment runs ns before gnite across the
head land, luking the right flank of the Rallee with
the left one of the Muddoer Branch Dam, to which we
miay now advance.

The length of this, the third section of the grent
W(’ﬂ‘f, Is 1548 feet, or 516 yards. Tts scotion is
P recisely the snme as that of th(‘a Dowlaisweram Dam;
1t has the same front and rear foundations on wells, the

s " \' h . 1 13 e
‘aim d_mmusmns of the masonry budy, which rests on 8
like core of river sand without an

. v intermixtare of heavy
naterial,

Ts up and down stream .flank terminations

o .1, T -

’ .I,‘he Plans are.not cloar in this p
certain whether'the, WARLETWAY consists
presamed the latter,
smull that I infes gher

i —
id e o e o e

articalar, and 1 amm nov goit®
. of 8 ‘;gﬂnts or 10, b T Lavo
.rl'}\n plane scem 1o show 9, but the scale g 80
@ ix & slight error.

- been accepte

s)
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are further the same, and it has noither head nor under-
sluices attached to it. The usual earthen embankmont
stretches acrpss the head of island No. 3, and is
terminated by the left flark abutment of the Vegaish-
weram Branch Dam, the last of the series, .

The léngth of this portion is 2,5844 foet, or 8614

_yards. In section it presents several small differences
- from any of the others: its height at the sill is one foot

greater than the others; the thickness of the masonry
of the body of the Dam 6 inches, the breadth of the
sill 3 inches, and that of the tail 9 inches more than
the corrcsponding dotails for the other portions. The
foundation and core of sand within the body are like

“those of the Dowlaisweram and Muddoor Dams, but

the front curtain wall is protected by an apron of rough

“stone about 10 feet deep, and 6 or 7 wide, carried along

its entire length. The rear rough stone apron is banded
and strengthened at 20 feet from the termination of the
masonry tail by a bar of stone in mortar 6 feet wide by
24 feet deep. ~With these differences in getail, the
general arrangements are the same as ‘ih. the other
branches. 1t was impossible for me to look at the
set. of the current above the Dam, and not see that the
Vegaishweram Dam was the weak point of the ehtire
structure, and that which must be watched with
the greatest possible care, gud protected with the

~ utmost caution to guard against e breach. The main

force of the stroam wisRPmlectly upon it ; cutting
/:, geTess, and some
orks, which had

ArRl d to vigoroug

6§ WarRings,. and
: \{t'mn to divert thd stddhm and divide

accldents had ¢

C

: i *
v\ ssaa it
. & ,’_iﬁ
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its foree. The right flank terminations are the imi]:-o::
before ; and the ordinury embankment is carrle; ayﬁem
a small island, No. 4, formed by the bran'ch Anc ?aving
channel, across which a bridge of commx}n‘xcauon:h; e
vents corresponding in number and position w ot
the left extremity of tho Dowlaisweram 'Dax.n, mh(;ad o
and connected on its right with an irrigation The
the supply of the western portion of the Ddﬂ:'tad by
serios of works on the right main land is comp o i
a lock of the ordinary form and dimensions for admitting
iver craft into the western channel. )
nv:fiewe(fas a whole, therefore, the Gp\davery' Aﬂm::::
~ consists of & masonry Dam in separato\porttmlsym .
united longth of which is 11,8664 feot, or 3,955} .
being very nearly 24 miles of river channel N‘uc ilz:
by a selid, substantial, well-protected mass ?t‘ smnﬂ. ,
lime cement, or without it, according to position, m"‘ng
8 total breadth of base equal to vory nearly 130 feet, an
height of crest or sill equal to 12 feet.* T}.le thﬂ’;
main objects of the Dum—clearance, irrigation, an
transit—are provided for by three separate sets of works,
one ont each mainland fank, and one at the head of the
central traet. The under-siuices discharge the nocessary
functions for the firsy object, the head-sluicos those for
the second, and the navigable canal and locks those for
the third.  Along the .entire length of the masonry
Dam i carried a lime of cast iron uprights about 6

inches square, and 8 or 10 foet spart, having grooves on
each sidp for the reception of 24 feot of planking,
—— s ;

™ The separate wasg
thents, between gix OF seven the
the junetions by fully

usand feet in leugth, amd proteced at
DO feet in wii, of musonry resetments,

17 2R
25

- thus thrown iito the irrigation hesds.

- uprights form impediments

- kinds to colloot around and

Ty porticns are comxect'ed by earthen ambank- , .

U¥
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whereby the water can be rotained to that beight abave
the sill darfpg the dry season, and o larg

er volume be

‘This Jié;i’ai‘raugemunt is onv to w

hich serious objec-
tions have been oxpressed

; and as the projecting
to the free flow of the

water over the Dam, and may cause rubbish of v

arious
hetwoen them, theso
With rivers such as

been gained, I would

objections arc not unressonuble,
those on which my exporienco hag

certainly have proferrod raising the wholo sill of the
work ; becauso we have ongrmous masses of tl’y'sweepings
of furest-coversd regions, in the form of trunks apd
branches of trees, grass, and other Junglo products, tq
deal with, which accumulate i

n front of oven slight
impodiments in all atages

of floods, agd expose  the
works to very formidabl, risks,

But if it he true, ax [
am informed, that {he Godavery is nover charged with
such materials Cxeept when the floods are at their
greatost height, or noar it, I tannot conceive that apy
serious dangor is nvolved in the use of the iron uprighta
and planking ; especially ag the lagrer would always be
removed in anticipation of floods, anqd only the former
left in the Dam. I g not be surprised to hear g
some future period, however, that it has been dotermiy
0 add 2 feet to the permanent hej
to maintain its wasteboard cloar of

I have tormerly expressed my co
wmore thun merely local actioy on
anticipated from the influence
experience at the (o,
this belief,

ed
ght of the Dam, ang
all impodiments,

nviction thay hothing
the river bed can po
of the under-

sluices 3 ang
wery Dam hgy already confirmeq
& & ‘
The whote

river bed in fropt of the work .
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# befure the wh

| deposits_ as to lerd to meri

. ecessity for them may | i3
1o sponking of the Lucks aitached to mréw :

" uelves, und the ¢

. Mflﬂm that at the Godavery my own observy
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steadily rising: it is now, judging from the sectivus

before mie, within 1§ or 2 feet of the crest; and it will
evitubly go ou proyressively until that line is rcﬂch‘-’av
a:n.d @ new adjustment of the deop bed on the up-stfﬂam
side will then be complete. In the immediate viciity
of the sluices a clear channol will be maintained, with ay
depth dependent on the wmownt of the depreésion of the

floorings of the vents bencath the crown of the D, -

and of this, the rrigation heads adjoiuing will haye the

benefity but whatevcxj cantiggencies are to be mu:m i

from the cortain effoct of tho main work on the gdne
%avel of the bed northward of it, 'should be fairly W
. the faw and provided for by the appropriate W
menta, Tho «uly one of any real consequence ”iii' the
ﬁ%”fﬁﬁﬁ?ﬂf th¥'surface of the water in flodds, aud the
risk of andation, It will still bo g considerabla m
. olo extent of ihp deep bed, undef the
influence of thg Dam, can b?so much affectod by
consequences ; wnd théve
“study the vmatter, and

depos OUs ,
13 . thirefora abundant time

~ o comstruct ; rhu(}h embankments 48 unay be mg\und

for the protection of the country off* both banksyse the

wcome apparent. S
m:&: .tfggwatah. I ‘tmk ocoasion to refor to Jvikss
emed: to e ‘objeationable in their position,

! satisfied me thay the dungers va the works

s Taft using thewm, were peal. Wh‘@--’i;t.
h:‘;} wurk;;;} was i er ruin: the adjoini& 4
: ,"im.;*f’°llslk.f#:ged; % Jorge boot had’
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~gone down, and the general aspect of ‘t.hinga was cer-
tainly not satisfactory at that particular place. Nor
have 1 reason to belicve, that the uction of the other
Locks was wuch more perfect: they are used, if used
at all, with timidity and doubt, and will never fulfil, as
they ought to do, the object of their construction, until
they are removed from their present localities, and

. relieved from the excessive force of current to which

they are exposed. I was told that, with proper pre-
cautions, they might be used, and possibly this may
be trues but to meet the wants of tho native community,
even what an educated European officer oonsiders
proper precantions must bo dispensed with, for they
will never be observed hy men so habitually careless, and
constitutionally inert, as the low class for whose use
these -works aro designed. The experience of the
present season (1853) has added foree to previous
observations; and I venture to hope that no mistaken
views of economy or attachment to preconceived notions
may interfere to prevent the arrangements for internal
navigation being made ax complete, as safe, and as easy
of use‘as possible. :

I have not attempted to enter into any details of
actual construction, or of the various means whereby
labor was econgmizad in the collection of materials, or
otherwisze ; but T ot Jeave Dowlaisweram without at
Heast a brief allusion to the machinery in operation to
these ends.  The place lrad the aspect of a busy factory
on a great seale,  Within the workshops a steam-engine
was driving varions kinds of machines employed i wood
and iron work, A secoud steaneengine was in progress
of construction, of which it was hoped that cvery part
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of the machinery would be made on tho spot. An
iron foundry was in active operation, and with con-

siderable success. Outside, sheet-iron boats, to bo fitted

with engines and used as steam-tugs, were being matle 3
and already throe such hoats were in active operation
on the river, towing barges laden with wood, stone,
or other building materiuls, from the mainland to the

islands; a floet of sailing boats was also in use for -

gimila.r purposes, and the whole was under command
of an European officer, who had served in the navy.
’I:‘he connection with the quarries and the bank of the
 river was maintained by a short railroad, and a line of
na:ﬁga.ble canal, fitted with eoveral ingenious cou-
trivances for facilitating transit in shipping the huge
stomes, end otherwise, The workshop and materisl
departmenta were by no means the least intercsting
c;onnectfad with the works, and the whole arrangements
were highly creditable to Captain Hutchinaon, of the
Mmiras Artillery, the officer in general charge of the
machinory. The only other notability connected with
the' works brought under my ohservation, was the
nefive superintendent, Voeranoo, to whose energy amd

' ““i!“? -Major Cotton drew my especial attention, DY
saying, that without him he doubted whether the

“Pd'?mking would have been completod for years W
come, and certainly could nover have been finisheds
a8 it has now been, with scarcely a serious check, and
:;:th:&t an ‘1mP°ﬂﬂht wident. It is no reflection on
‘ mluwc:m concernedel say, that when I wanted any

o etail likely ave escaped overybody’s memory

. W-;;‘“{“S“m to have it ready for use at ¥
‘.‘:*,“0‘ ‘m’, 1 nﬂ‘:nouw; and I have r

arely---I may say, never—
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met u native whose intelligence was more remarkable.
I hope he has still a long life of usofulness beforo him.

Having thus described, in general terms, the main
foatures of that central work on which the Godavery
irrigation system rests, I may now proceed to notice,
in tho same way, the local -details of distribution
channels, and such other points as are neccssai-y to

-+ complete tho view of the entiré scheme.

In doing so, it will be convenient to sub-divide . the
Delta into those main dections, the boundaries of which
are woll defined by natural lines, while the irrigation

of cach is provided for by specific works.. These

sections are :—First, the Eastern, bounded on the left
by the limits of the Delta, of which Samuleottah may
be conveniently taken as the extreme point, though
it is proposed to push one chanmel beyond it. The
right boundary line is formed by the Eastern Gudavery.
Second, the Central Section, being the tract included
between the eastern and western branches of the river.
At sbout 15 miles from the cosst, the " Wostern
Godavery throws off a large branch, which, after a
very tortuous course, joins the sea by a mouth of its
own. DBetween this minor and the great main branch
on the west, i3 included a very rich tract of land, for
the irrigation of which special provision, to be described
hercafter, has beon made.  Third, the Western Section,
bounded vn the cast by the ‘Western Godavery, and
on the west by the Colair Lake and country, forlng

' the comnecting link with the Delta of the Kistuah.

*The irigation chanuels in each of these sections wmdy
Lo noticed in the order of succession thus given.
Thy “general idea pervading the plan for distributing
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the channels of irrigation has evidentlyyif T may judge
from the maps hefore me,

of each main branch of the river lougitudinal eastern

and western channels, and to carry out from these,
on both hands, sye

b vumber of transveras channels
8% the necessitios of the country roquired. There i

& marifest propriety iu this arrangement, for it will
bé borne in mind )y

STRMY two miles distant from it. Henes the trans-
NTRe. ohy 1s havo the full udvantage of this command,
&nd ﬂiwibute the water with wlminﬁiﬂ effect.
* Thesé transvirse channels,
| ;@unfzcted with-the longitudi

fequiras, are projected

the adjoining country,

pfanﬁ- the irrigation o
] (wrllmry Delta is provideq for—1st, by a nmin longi-

tudinal chaunel, follpwin ‘ ‘
the. river from
about 95 miles 4, the
Prolong it shoyy, 19 il
the tail with ope of th
the neighbourhood, th

diroctly from the head-sluicp into

southward, 1t is propused to
o8 farther, and then to conne(:?
€ numerous natural channels 1

- whi 4 ter
will find an ese wm“gh -which the surplus water

. @8 sea. 2nd, by a main and
Independent transverse h

from; the Dowla-imram

branithes, one direted wpon Bamulcottah snd capable of

| ‘l’t@““gatiﬁl&o;:&n »ﬁx’eoptuﬂy limited by the available
“upply of water, agd j other dirccted upon. the Port
of - Coringa—thi bt :

been to carry slong the hanks

. at I have doseribed the river as -
Geeupying the crost of g ridgre, which is clevated from
?S:;}}I’!.l’n‘x‘mum of 6 to a -maximum of 24 feet above tho |

however, urp npt nocossarily
wal ones 3 but when oveasion’

Lo arcordance with the genorsl
f the eastorn section of the .

g the course of the loft hank of

. . Y g ' e marked out,
© bead ay Dowlgiaweram to @ point / 100 miles more are

Chanpel, which at four miles -
head separates into two principal

: ”channels to an extent dependimt on

o .
arbour hetwoon Calcatts 80d

| A
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_Madras, snd a place that.is not known and appreciated

a it ought to be, simply bg!\cam'é‘its‘ whole history 'is one
3 1Wt ‘0“8 ¢ wind indifforence. »THis latter channdl is one

_ iif e Wigdont importance to this prosperity. of the Delta:

it'Bnks the Godavery withmtﬁa sen at 8 mbst favorable
.poibit by a line of internal navigation adapted for the

" fuingost form of native boat i1t use; it is provided with

e

| - throg sets of loeks ‘for wvercoming the surplus fall; its

cufrent i modetate, ite vclumof?nﬁeimt or capahble of
being made o, i i mﬂﬂﬂ fM‘ havigatim?' alox?.e,
during nearly the whols year{ and: its: course is quite
direct between its two mmml points. . At a ‘p}m
called Chintapilly the Corin‘gm.i?ne jrthrm ,_om_‘ minor
chgnnel on the right for irrigation, - T’he -totaltlengf.h of
iifess independeht trausverse 'chmﬂels;' into wh;zch‘ water
hus already been admitted is ~75'm1!'e§, ‘and’a‘. farti.mr
length of about 50 miles is eithor in course of execution
br ‘—projecwd. 3rd, by a series of yn'gxfsvergse ‘f?hal'n'{els
having their heads on the main-eastern hmf, zfndldenhng
. a‘v’mg it. Of these, one only, with a length
mlraupp‘ymm - ) ot had water in it; but noarly
o B e ek and are cither being
yied o -1 shortly be commenced. Of this series,
| 'tfal"l'lﬁd Ond:e:ltll; Zﬁ:ﬁm& with the eastern river bank
t’llli:::;ewhile fivo others are thrown wff from the tl::;s:
ierse cl,mnnels themselves. - There is, therefore, eithe

aetually provided, or in sccordancé with existing plans,
y )

' 3 ! v L i 1 i 1 ti i
+t0 be hereafter prOVId(.d, for: tha irriga on‘ of the
| ohsterﬂ tracts, & leugth of main channel of ab(_)ut 220
i } My

. Wled  to village
_ 1l be supplied to villag
miles from which water ™ the available supply

of water.



110 ESTIMATED SUPPLY OF WATER.

This supply, during the season of the rice crop, will
be equal 0 4,000 cubic feet, per second, i. e., supposing an
| "‘1“941. distribution of the estimated permanent volume of
the river to be made amony the three tracts of the Delta,
end the total irrigated area-will, with the usnal data,
amount to 160,000 acres, ot nearly three-fourths of the
superficips of the enstern tract—p, prospect certainly of the

most enconraging kind.  The equable distribution of the |

sgpply would probably, however, not bo the best] but
on o matter of mere detail like this it is not necessary
for me to occupy time and space. It is yuite sufficient
o make it clear that east of the Grodavery 160,000

-

acres of rico land may be cultivated aunually, if it should

:’:l:“ﬁ‘:;’t %o carry this culture to such un extent. -Af
tho wa ie:r i:mt;;:n ample field for the consumption of
Gﬁvérmneutio ‘1901'1519118 of the country, and meither,
ity need lose :‘-; @ agricultural portion of the gommu-
1000 ot rop of it uselessly, Daring the summer
¥ “‘fbm foet por second would bo at command in
z‘::ilfgl;.“ if required, and such a volumo of water
suffic HENC .

oy L8 iy &
est"fm?:m@:;x; ;ll‘;gg of tho I?elta consists, on a rough
bmnol.:‘-l mallY acres, lying betwoon the twa great

o hes ‘?f the river, and charactérized by a rich
a:.lun‘al soil of surpassing fertility, Kor the hrigation
:};;}Xi arca 8 main channel leaves the Rallos head at

‘ glm ’a' right and left channel, each following the gencral
-] ‘14_1"0.{:!5191: of the branch stream bearest to it. At about
e from ﬂw point of eeparation, the right channel
gy egam subdivided, throwing off o smaller line, which is

ment, sud after a course of about 8 miles, divides’

I
¢V
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‘carriod across the minor branch of the Western Godavery,
formerly alluded to, and furnishes a supply of water for
the irrigation of the tract between these Liranches.

The passage of the branch is effected by means of the
Gunnarum aqueduct—a work most creditable to the
professional character of Licutenant Haig, of the Madras

~ Engineors, the officer by whom it was constructed. It
- will be convenient to give a short description of it here.
. The total length of the aqueduct, between abutments, is

2,248 feot, divided into 49 arches of 40 feet water-way
each at the springing of the arches, and 48 picrs of 6
feet in thickness at the same points, with an external
batter-of 6 inches on each side. The abutments on
both sides are segments of circles, having radii of 35 feot
terminating in #¥eturn walls, binding the work into .the
embankments of the channels 15 feot in length each.
These and the piers rest on wells 54 feet in diameter,
and sunk 8 feet deop in the sandy bed of the stream.

- Over the woll-tops is a flooring which, in 25 arches, is

composed ‘of concrete, strengthened by 5 bond-walls

* of bricks 2 feot in breadth. 'Fhe’ flooring is 1 foot

thick and is supported by 5 rows of wells, 4 feet in
diameter, and sunk 3 feet in the sand beneath, the heads
being secured by the bonds just alluded to, which run
througf\ ¢the wholg length of :the flooring. The total
height uf ghe picrs from thé floor to the springing-line of
the aruﬁ i 11§ feet, the rise of, the arches 7 feot,
their thickn®ss throughout 2% foel ; the height of t’he
parape oye' the line of the crowrk of the arches .is 6
Y oare sarmounted by Yight wooden railings.
34 feo wight. The top of cach parapet i3 made to
carry a foot pathway 6 foet in breadth for purposes




112 DETAILS THEREOF.

of cross communication. ‘The spandrils are not filled

in; thers is no flooring to the aqueduct channel between’

the parapets, which arc 2 feet thick at top and 3 at

bottom, with spandril walls 1 foot thick and of lengths

variable according to their position. The wator thus
flows over an cxecedingly rough bed, and whon I saw: the
work there were several awkward rapids at different’

points of its length. There is a fall of 2 foet from.

-the ‘castern to the wostern end, which is noarly at
the rate of 5 foet per mile, causing great rapidity of
current, The breadth of the chanwel varies a little,
ranging from 22 to 24 feet. Loose stone aprons protect.
the foundations in front and rear, and they will be
extended as occasipn requires. The architoctural design
lspmy plain and hard—in fact, the elevation:is
merely that of & wall with a series of holes through it,
and m‘ appesrance is even.heavier than there was any
occasion for making it. The whale structure is of brick
in exc?l_lent cement~—the bricks being' unusually Jarge,
or 18 in. ‘E)y 6 in. by 3 in. To facilitate their being
burat in kiln, the length of each brick is traversed by a
“m‘m‘; ‘cifcmfw bole half an inch in diameter. The
mw Iﬂnn were 5o ?atisfa‘ctory, that on my arrival at
wain i e eated ite being tried in bricks of the
ox © size required for the Ganges Canal works, and the
M?:;mt has proved very suocessful —the material
litle Yolo oY Uhroughout it entire bulk. The
aW&W}h g Cemtre of the brick seems to act as
Msisture mp; o the heat and an escape for the
bl * ftt the action of: the fire generally is more
S ‘p‘mkf‘tm:&t firat th"“mmﬂdin of th .4 .
 alonger time, but ith ex g of the bn.cks required
o o » perience this difference has

i

: | P :
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4lmost disappeared, and the facility with which material
s0 much above the average bulk can be now supplied
fully. compensates for the little difference that remains.
For farther and more minute details of the work I would
refee to the plans.

. Theaverage capacity of the channel of the aqueduct,
with 4 feet of water, a slope of 5 feet per mile, and

. & mean breadth of 22 feet, may be estimated at very

nearly 500 cubic feet per second ; but on emergencies it
is of course possible to force from 100 to 150 feet per
second more through it without any very formidable
risk. ‘Taking the discharge fbr full irrigation at 650
foot, tho irrigated area would be 26,000 acres, supposing
rice to be cultivated exclusivoly; the total area of the

. traet i3 approximately about 60,000 acves, aund the

culturable area may, therefore, be cstimated at about
45,000. Considerably more than half of this might
accordingly be placed under wet cultivation, leaving the
remamutel “dépendent on the rains or the accidents
of the river supply. This proportion is superior to any
of our canal distriets on this side of India, and is amply
sufficient for the ovdinary wants of the community.

¥t is a point worthy of note, that the whole of this
great work was comapleted in three months from the
date of its commencement. Materials had been accumu-
lated, immense working parties ,collected from the

- adjoining districts, and every preparation made before-

hand. The water was then turned off into the Western

Godavery by the requisite eubankments ; and communi-

cating his own enorgy to the whole establishment under

hie control, Licutepant Haig virtually completed the

aqueduct within the period T have mentioned. I must
I
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not conceal. the fact, however, that this speed was paid
for‘ by a prodigious excess of expenditure on the original
estimate, amounting to close upon, if not quite to, 100
per cent. The officers on the spot maintained that
there was real economy in this apparent extravagance,
but the Government had very naturally been startled

by its occurrence, and the matter was in active dis-

cussion during my visit to Madras; but how it has .
and it would require a

been settled I do not know,

wuch more intimate knowled
1 have to warrant any decided
& matter, T

It is impossible to consider
stances unde

ge of the aecounts than
opinion whatever on such

. attentively the circum-
: r which the Gunnarum Aqueduct is placed,
withowt having the question of its permanent stability
forced wpon ove’s consideration. Tt ig unquéstionnbly
exposed to great rigkg, I ‘scoms 1o be pﬁssible to
secure foundations on the rivers of Bouthern India
with their very low elopes, by means which ’wibh 011;
OWL experience of the rivers of Nnrthem,lndia,' we
would be justified in pronouncing utter}y inadequate,

ad with which, in fact, we would never dream of
operating,

first serions tpial,
as the foundations
in f)ther and similar localities is sufficient to warrant
their being pronounced tr A

ﬁ)?. t.h'e Passage of the floods scemed to me inadequate.
Within a few months (or possibly weeks, for 1 forget
the precise dats) after the aqueduﬁi was finished, a
ﬁood roge, a8 I understood, mot loss than 5 or 6 feet
over the level of the tops of the parapets, thus burying

»

since they would inevitably fail on the
1 thercfore conclude that, so far
are coxi{semed, previous ex peri ey

ustworthy. But the provision

by
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the whole structure wnder water. The height of this
flood must have been about 30 feetf, and it was no ¢ -abt
an extravrdinary one; but mot so much so as to place
it beyond the region of contingency, for which, in
projecting such works, it is necessary to make some
adequate provision. The sectional area of channel for
such a flood, as provided by nature, is approximately

_ about 72,000 square fect—that provided by the engineers

is considerably over-estimated at 30,000 square feet.
It is only necessary to look at the elevation of the
aqueduct, and to note the proportion between the solid
and permeable surfaces presented thereby to the stream,
to make it self-evident how serious an obstruction to
the current the work must be in all cousiderable floods,
but. especially in those where the flood-level rises high
on the parapets. I must confess my own conviction
to be, that this agqueduet will be & constant source of
anxicty, and that the probabilities are in favor of the
repeated oecurrence of formidable accidents toit.  That
this anticipation is net imaginary has been praved by
the experience of the past scason; and L quote a fow
words from a letter, under date the 19th August, 1853,
from an’ officer intimately conmected with the works,
showing that already the dangers to which the structure
is exposed have eshibited themselves in a very serious
form. “ The great aqueduct, by the way, has received
« considerable damage; the high and heavy side wall
“ having broken and fallen flat apon three of the
« archeé, which are thereby cracked ‘con‘s@embllf': and
“ one of them very:;;bﬂ@g This was. ¢agxﬁed by very
“ high freshes, which cawe dawn at s uupreced.entedly
“ early period. The Vegaishweram head-sluice (at
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3

“the Anpicat- or Dam) was also partly destroyed;
“the ruins of its adjoining lock [ believe you 88w,
“The: Kistnah slso rose to & prodigious height, and
“ fioeded. vast tricts in Masulipatam and Guntoor, so
 that ‘the people had to mount on the roofs of their
“ houses and on carts for safety. There was a regular
* ;tivgr,\ vive miles wide, morth of Bezwarah, where
*+the Jand dips frém the banks of the Kistnah.”

. T have added details not directly connected with: the' .

aqueduct, with the view of showing that the floods

~on..this occasion were -evidently paroxysmal, = being-

b , gmnd déé‘z"k‘, of water than even freshes of
the order ' tormed extraordinary. I do not- advocate

perfect provision against such debdcles, for the expenso -
i and it isgpreferable, I cunceive, |

would ‘be enormous

, W rﬁnﬁiﬁhl‘i?kof sz‘yory x':are events, and to be
 Prepared to repair the. injuries due to them, rather than
o Sxycute works whic Ty nofif;wimquired more than
onoe Or twice in & contury, and the provision of which
would Rrove, in all probability, a total har to progroas,
by t’he gigantic scale of expenditure it would necessitate.
I is because the aqueduct seems to me to be inade-
uate to its task of passing those high floods which
of%.em?» occur, that I have expressed the foregoing
opimions; -and though I have a high respect for ite
projector, it would, I conceive, shrinking from my
d.uty were T not to express the frankly. For ooces-
sional accidents, whep such rivers. az the Godavery
sre baing dealt with, every reasonsh

prepared, and will view them with due consideration ;

but it is to more than common risks that a work with
the yroportions of the aqueduct is exposed, and I

reasonable person will be-

s
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¥

| spe but little chance of the consequences being evaded

while these proportions are maintained.

The levels of the country to be irrigated determine
those of the channel; and in fixing the height of the
crown of the aqueduct arches, the maximum clevation

‘has apparently been given to them. No further relief

could, I presume, have beon given to the floods, by

- 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 cxisting form,
material relief would doubtless have been afforded.
The case, in fact, secms to be one for the application
of that description of aqueduct, on a large scale, which
we have-used here, on the Eastern Jumna Cansl, for
many years past, on a moderate one, and are to use
hereafter on the Ganges Canal in a very extensive
way. Our aqueduct channels are straight sheet-iron
tubes of the ‘adequate dimensions, supported by light
masonry piers. We have as yet made them only from
30 to 40 fect in length, and for volumes of from 80
to 120 cubic feet of water per second. But we shg.ll
extend them hereafter over the large rivers of the
Doab, and six or seven years' experience justifies us
in believing that no difficulties will be experienced
either in constructing or maintaining them,:.and ﬂ_mt
the original expénsc will not exceed that of like works

in masonry, while the repairs are of the most trifling

cost. “Whenover height over flood surface in rlver:
is important, these ‘aqueducts have been found to a(“,t
admirably ; and I mention the idea here, because 1



H8 " frvams or coaNneLs IRy
. o -
may, Perbags, bo useful nder analogoys circurgftances
. :;‘ adras, Whﬁfes. in ¢onsequence of the rejhtive ¥pvels
o ﬂmdg and. m'!gating' channel, the ail?uct mupt
occagionally submerged ; by * being - ®eneath the

f ', .!” it' is ot _imwssime that, by some¢ mechanical
contrivance, the side walls of the channel might be

Towsied bn the'ﬁooﬁng piece, and tho'obi;trlléﬁm effect

therely reduced 4o that of » thin plate. On details .

| ~ of this kind, Wowever, it is needless-to dwell, for thore

&re many diffleulties, wnknows o me at o dis er\r ,

hich may-make them imuppigpriate, and 1 therefore
:ﬁ:"* “*I‘?ﬂ;if with this general reference to the present
by Yo vohly to sdd, -with reference to-the

unnarem .Aﬁﬂﬁduct, that while I capmot regard its
mm‘”‘:mbﬂymd Qestion, no one wilt rejoice tore
heartily she d-#nbeequény experience prove my amtici-
pations of acoident to be unfounded, as notie can adinire

more the personal energy and fertility of ‘resource with

Wh;cb its progress has béen marked Co
O TOM 0w 10 the ganeral distribution of ﬁle
b channels in the cengral tract of tho Deltesel
aqueduct "o that from-the right extremity of the

Nt & mam channel - is carried parallel to the

estern - (odavery, apd elose 1o its Jeft bank, for 8’

dism i;)fr, é&“ﬂu’r 15
chahnels are carriod iy

long —— y o
enith of 16 mileg, rhm 81 ‘miles ore alveady in

operation, and sbout 18 miles more -are projectad 0

complete the intersect;
nlersection of ¢ ; ; the
wostern and he tract between -

"4y The fobal longih of the wostern longitudinal

5 Tiles. - From this, transverse |
10- the interivr, baving a united

its miner lraneh, with msain wnelss
: dr veh; with main ehanpets. -
The vﬂiaga dl$tfibutzm1 will be Lm on in the-usual

¥
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channel, and its aessociatedl transverse lines from the
Ballee Head, may be estimatod at sumewhat more than
90 miles. ‘ ‘

The eastern longitadinal channel separates from the
central line, as I have already mentioned, at about B
miles from the Rallee head-sluice, and flows in an
esceedingly tortuous uncomfortable-looking line (appa-

_ rently the old hed of a nullahi) te the southward, until

it falls into the minor or aqueduct branch. This is
the oxly channel in which water yet flows; its direct
length is about 22 wiles, but the extraordinary twis{s
that disfigure ib increase this to nearly 34. The
pmjetiad lines eonnected with this channel consist of a
principal one parallel and close to the right bank of the
sagbern Grodavery, about thirsy miles in length, throwing

_off & braiich to the westward, and running well into the

country about 18 miles long. :

For the central tract, a total length of nearly 16U
‘miled is accordingly provided by arrangements alresdy
coptemplated ; but these will doeubtless be increascd
mw:dallxasthedemaud for farther accommodation of

" thie kifid prises smong vhe people. Supposing the supply

of ‘water to be, as before, a third part of the available
volume of® the river, the surface irrigated throughout

 the tract would be 160,000 acres of rice and 100,000

seres of sugar, or nearly five-sevenths of the whole,
which may be regarded as virtually the entire culturable
svea; since the two-sevenths left unprovided for would
vepresent waste land in various forms for which no
provision would be required.

"+ The head for the irvigation of the last or wesiern
tract of the Delta is that before described as occupying
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the extreme right flank of the grost Dam. 'Fr‘omi; is

ssmt-‘a vaain chanuel is varriod out at right angl m‘

] o
d: rivers course for about 4 miles, and thmf tur&nng "
© south, pursues its way for as much’ fasther i &

. R ‘off into severcl separate®”
lines, the mast easterly of which Wearg direct]ypiponx.,
"!.

single bed. It then breaks

the 'right ‘bank of the river,

:;1;2:& 30: Iz:ixizllel' to,-and ou its edge, for a distance of .

b thé s 8, when. the tail is connected with the
vestern .Godavery.  Connected with this

and on reaching it 18

longitudinal charmel are others paraliel and perpen-

dicular to it which present noth;
note, but the united
8t 120 mileg,
The extreme we
Lake, and 14 duly
cr.aft; it is nearly
with it are other ¢}y

ng worthy of especial
length of which may be estimated

R ;
ttem channel bears upon the Colair
equipped with locks for the uso of
40 miles in length, and connectod
annols, having a combined length of

about 60 miles,

Throughout ¢ ' mi 10, th
gaout the 260" miles thug refurred to, t

of the Gedave o he wator
facilita vy already flows, supplies irrigation, and

B8 Tt orers
branch ;ﬁ;‘gsg on for the people bietween the western
o o olair Lf‘k°~ To vomplete the network

miles more inm: Jocted lines ary marked ouf fully 200
arrangements m‘,nbmed longth; and, when contemplated
460 wmiles. of aro perfected, there will be not less than

- Delta in all d.maxx? 0h§mnel intersecting ‘the western
th \ irectiong,. 1t is'very clear from th¥s that
© equable distributio ¢ - :

I have assumed
not hold good

in fac e ,
channel ig to acts that if a6 great a length' of

| be k"Pt#fﬁcicntly filled, a much larger

f the supply of the river which -
» Merely for the sake of illustration, will .
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volume must be Mﬁdm the ~western than to the
eastern .and contral tracts. Foutunately the latter,
as I have already bad occasion to show,; can spare a
congiderable portion of their ‘assigned supply, and yot
bo woll provided for; so that there is no reason for
anxioty on this point. .

The total area of the western tract (exclusive of the

_Colair Basin), embracing the portions in the Rajah-

mundry and Masulipatam districts, may be taken
approximately at$40,000 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 160,000 acres of rice, and 100,000
acres of sugar as befoé; making a total of 260,000
jrrigated 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 compyehensively, therefore, the irrigation
system of the Godavery consists—First, of the river
itself, furnishing a supply for the rice crop of 12,000,
and for the sugar. crop of 3,000 cubic feet per second.
Second, of the great’ Dam or gunicnt at Dowlaisweram,
whereby ‘the: above vojumes of water are raised to a
level sufficiently high to command the entive surface of
the Delta, and of its. attached works, whereby the
passage of “the, supply s facilé(&ted. Third, of 840
miles in ol of main channels,-whereby the wafer is

" distribated far and noar over the irrigable area, and

brought within command of every village in the Delta.
The work which will ultimately be done hy the

machigery thus briefly described will be the perfect
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{rriga.tioxz of 780,000, or considerably more than these-
h;:urms. of a million,of acres of the richest alluvial soil.
l\‘.o.(me will question the nobls proportions of such a
pro‘]ecf- as this; and if it be carried on with earnestness
fmd vigour, the most cheering anticipations may be
indulged in regarding its results. It is still, however,
far from complete ; and in some of the particulars I have
yet to notice, little or nothing has been done.

Imgatlon 15 a process in agriculture of which'

ey o essental cloment. Tt ia of very litge
.;ei; uﬁd Tl% water for the land unless the same is
sglllch com:;;zi“md ‘*.nd Con.trol. But in a Deltas no
is placed under mflf I?o,smbly exist, unless the river itself
formerly meﬁti On‘;d%tlv.e I_mf*nagement; and hence, as 1
forms an importam’ fa Jud“‘:m“s system of embankment
works for the .re e: ature in the general scheme of the
The possibility of serarprs -} 26.of the Godavery.
.. ¥ ot establishing su
Wjury to the regimen of the s
i’)eg::ﬂgf }gcved by the success of the works in the
greator or leljs ((ljau'.very,, where they have existed, in
and where the et.al!, from the carliest historical period,
only without y are n fuli operation
but with tho _?fos ueing the slightest injury tp the river,
Cﬂunt(;v, T;:;g d;: Rd%:az}tage to the prospe‘riﬁy.of the
in dcaiing with th :3111‘[',}33 which presented themselves
scquonoes, no, of ¢ hi (?auver;r and Coleroun were con-
natural h,l o T T being cmbanked, but of that
ydraulic law which ordains that the smaller in

L"fbf ‘a system, without
tream, I hold to be

at this moment, not

volume ; T .
o t&f}d lese direet in course of two branches of one ’
' stream shall always bo liable to have its head .

SYSTEM; OF THE GODAVERY DELTA. 123

wited up, and its capacity gradually diminished. Ounie
this evil is corrected by artificial means, a proper
provision of ‘escapes and scours, such as 1 have described
in the earlier portion of this report, have proved
perfectly adequate to the maintenance in an effective

_ state of the levels of the irrigating river. The Delta

of the Godavery is in no way inferior, and in some

. respocts superior, to that of the Cauvery; and I see no

reason for hesitation in applying to the one the plans
that have been so successfully practised in the other.
So long as the fleods are permitted to flow unchecked
over the land, the irrigated crops must be insecure; and
a8 these floods ‘do not, even in extreme cases, rise very
high above the natural banks of the river, their control

" is neither difficult nor costly, Colonel Cotton mentions
 that high flood may be taken ayfrom 2 to 4 feet above

the crest of the banks, an e dimensions give an
idea -of the nature, of the works required. Strong

- embankments, each of which should be made wide
enough womet a8 & roadway, and thrown back far

enough on dach side of the stream to leave a capacity
of channel sufficient for the free passage of the river in

. flood, witheut any serious increase to its velocity by -

contraction of waterway, form part of the general plan.

,;  Every available point would be taken possesgion of for
" BBCRPRR connected directly with the ses, and ail the
resources that experjgnce elsewhere has suggested for

sdsing off the gorg‘ W hannel of the river would - be
used. If the estimated height of flood level be correct,
the embankments need nowhere be higher than 6 feet,

~ and would gonorally be only 43 but on detells of this
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kind T need not dwell, as they must be determined by
local circumstances well known 4o the officers on the
spet.  Judging from the plans before me, it would seem
that somewhat more than 200 miles of embankment will
be required to complete the entire system for the
protection of the Delta from inundation. A good deal

of work has already been done, but more remains to do;
and the object is go essenti

people, and the permanent im

that the operations wili certa;

in their progress.
General drainags,

provement of the country,
inly not be allowed to halt

t0o, is being actively carried on,
and for this there i great room, though there may
Possibly he occasional difficulties due to the irregularities
of local levels, n rouds and bridges, I belicve, nothing
whatevemshas yet heen undertaken ; but they, too, must
take their place uitimately in the general scheme, and
the sooner the better, both for the interests of the
Government and those of the people.

, The general impression left on my mind by my
nspection of the (3

satisfactory.
it has been to
The canses of

Though progross has not been rapid,
erably constant, and in the right direction.
delay T shall have to allude to presently ;
but, in spite of these, rauch that was pleasant for ‘a
visitor like mysalf to look at hud been accomplished.
The spirit of the working officers under hoavy discourhge-

Ments was admirable ; ang if duly supported hy the

Government ig the farther prosceatiou of thejir most
valuable projects, I have not a doubt that every anticipa-
tion. of success which has been placed on record, even

al to the comfort of the.

odavery works was on the whole very

" IRREGUULARTTIES ioF. ALIGNMENTS. - - | 25

by th;a'-;nost sapguine amopg thexi;, wﬂll'ulti'fnawly be

vealized.

.. In looking at-the chanmels of the” Godavery Delta

irrigation, that . excegding irregularity of - af!ign;r:;nt; |
which' was noticed in the case of the c}(:msg:; .n;g

| i inevi vtexftion.
works on ‘the Kistnah, ineyitably arrests the it on.
Is was farther forced on my notice on my personal

inspection of parts of some of the principftl.c}{ann%}l:s'is; i
- and the views I have formerly expressed regarging thi

most objectionable feature in the wm:kﬁ apply-‘ixlere :\{::;
equal force. Economical considerations have doub

fed to the adoption of these old"and tortuous lines, but I

. have ap.doubt as to what the finul result will be. ' Just -

thiese ‘provine 'now abandoning, one. after
g 0 _provinees we are now aban .

z mhnr,fhe old alignments-and straggling channels
which our predéeassors bequeathed to us, so, as water
increases in value, and more land is broughs under

~ profitable occupation, will the present syatem ’onn‘(tl};i
Go&&va Delta be giver up, and perhaps wo

sed that one so wasteful should ever hame been ‘
9' Qm”ampuﬂu'v expediont. The,httme ami‘
locv.l mﬂmnneshave just sanctioned an,expendi;;ure 0_
upwnd;‘of i lakhs of rupees, or 15,0001, on ;;:s :Z;ln
struétiou of 25 miles of new ch_annel fnrtfhe 3 asterd
Jumna Canal, expressly. to get rid of thosetwists an

‘Jow levels which the adoption of an old line entailed,
ow level

‘ t led to great ‘waste of
and whith have for years ?as o o
ey sl i s )
neflicie he works. The o ill.
meﬁcdolémmg :liet :hole of its works brokeu ,,«:q?, ‘*"d ";
abm f“ﬂ; canal, on which not less than Z lakhs o
tract ob the 3 _
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rupees, or 20,000/., have beep expended in original works,
will cease to exist—to the entire satisfaction of everyone
concerned, whether on the part ‘of Government or of the
agricultural community, Far greater expenditure is
contemplated in the rectification of the false alignments

and levels of the Western J: tmna Canal ; and, as 1 said
before, what experience h

with far better effuet,

intermediate period, in the works of the Madras

Presidency. The Projectod channels are gemerally
unexceptionable in the particulars ander review, and my
remarks apply with effect to those in which the water is
already flowing, and only to some among these,

1 eome mow, in conclusion, to the least agreeable
Portion of my tagk—the reviow of the finaneial history of
the' Godavery irrigation. The. uncertainty of engineers’
estimates haa almost Paszed inte a proverb, and the
present case is one which has given strong confir-
mation to the general impression. It i3 not that the
excess:dve expenditure over the original estimate bas
been in point of fact either g recklessly wasteful or even
A unreasomable ome, but jtg influence on the mind
of the Government has been almost as unfavorable as
though it had been open to such imputations; and an
amount of delay and difficulty in carrying on the works
has been created by the disappointment of the original
Bxpﬁctations which has been very prejudiciad to the
project. It was originally caleulated by Colonel Cotton,
m 1845, that the toia) expenditure for every kind of

!gol;{;_i'equired to place the Delta of the Gedavery in .

3Wtioﬂ not inferior {6 that of Tanjere, would be

has led us to do now might, -
be done at once, without any,

| |
i Rupees. | £
{ The great Dam complete with Shuices,}| ‘
! Locks, &c,} 3’00’000 ; 50,000
i Embankments to the River vvvveeeeinennnns. 1,00,000 * 10,000
Trrigation Channels ......occvveeeeeeeneieenan, 2,00,000 1 20,000
Drainage Works .uuvuviviiicevineuniiseereens 1,090,000 i 10,000
"t Sluices; Locks, and small Masonry Works| 1,00,000 || 10,000
Roads and Bridges ...oiieveiiieiiiiiinin. 2,00,600 20,000
| Grand Total weceeeervereevevvnenean 12,00,000 {* 120,000

!
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12 lakbs of rupees, or 120,000/, distributed as fol-
lows :-—

-

And on this scale of expenditure the Government
sanction was in the first instance given to the projected
works. It was confidently anticipated that there was
no probability of this amount being exceeded ; and no
language could be stronger than that on which this
assurance was conveyed to the controlling authorities.
The works were accordingly commenced at the great
Dam, but they had not advanced far when it became
evideut that severe disappointment was in store f'or' all
connected with them. The clements of the ongl?al
estimate turned out to be doceptive; the stone quarries
from which it had been expected to obtain excel%ent
material, proved to be bad, and prices had to :; bemsedtter
In proportion to the greater distances from “_’hl
; i ht; the quantity of stone
material was necessarily brought ; the qu e ter-
required for the works had been conmdel":ﬁtyw adopt
estimated ; and lastly it was deemed exPﬁdl' s
) » ed(l. mons’glwnglta
for the whole structure remodelled dim st
D 8L¥  hed character and constructing
morc substantial and finished ¢ . ;d at first. The
it in a betier style than was design
~
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i%lz;:n;dﬁx:f?ftt Of t,hese different causes was, that in
estimate had zeemore thar, .the total amount of the
half finished, ;t SI;,e;nt w,h ile the work was scarcely
of the Gox'er;!ment this point, the direct interfewence
Appointment of o an o LTPETly exercised by the
all that had hithe wmbr:utee to examine and report on
mental sstimage ﬁ;rt;) en done, and to submit a supple-
‘yet incomplete. ;ha“her elfpenditurc on what remained .
submitted to ﬂ;em o comm;tte? examined the questions
" the fafle o in n'mch de.ta.xl; reported the causes of
have stad .t he::, or;)gmal estimato’to be genorally as 1
the project maﬂda ove ; 'recommended, however, that
completion, as of } be . vigoreusly pressed forward to
reasonable ,qne.sti ltS. ultimate results there could be 10
mental estimage, (:!:0 ”f“‘l.' finally submitted theit supple-
126, Tho expenditary prr o 07206, or 40,7501
to Rs. 503 © Previowsly incurred, amounted

Rs. 65,749, or 6,574L., having
=]

to the :

above, otxm:;iih:f the Supplememal estimate, a8 given

the total eogt of oihnece;my extencions of the worls

Re. 9,76,951, or g7 665 2 was now estimated at

the whole Ol’sigina,l 4 9 . It therefore appears - that of

Delta, close ' 98@“‘33.“5 for the rggenerat’idnuuf the
upon five-sixths had been absorbed by. the

one main qui i

b ;)v:rk r'cquu-e(‘l to raise the water to a sufficient
; 2© available for purposes of irrigation, leaving

On’y one-sixth for the works nk

drainage, and communicatio

the general scheme,

had to be made,

T appreheng,

been subsequently added

and it is no matter of surprise, DUy

n, forming esseatial parts of -
For these, of course, new provision -

-

/03, or 50,3700 6s.., and an addition of -

of distribution, embankment;

should it be used under the spocial civcus -

N
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gtances of the cage, as ground of reproach to the local .
Government, that it shomld have expressed in strong
torms its dissatisfaction at being led into an expenditure
so far beyond that originally contemplated. It is
unfortunate, however, that the want of confidence, thus
created, should have been allowed to re-act, as it has
done, on the progress of the works, and should have led
to such reluctance in supplying the means of progress as
has sometimes been shown. Iecannot refrain from
adding that the real interests of the Government are
deeply involved in the effoctive completion of the
various works, and that by every scason that is lost or
inadequately employed in carrying them’ forward, the
state suffers in credit not less than in money, while the
community is depressed-and discouraged by their hopes
of better times being constantly deferred. The disappoint-
ments of the past may now with propriety be forgotten,
and the more cheering prospects of the foture be dwelt

upon.

These prospects
I way now give some
present estimate of the whole ¢
Delta improvements amounts o
and, probably, if the works aro carried out as igne
thigwill be sufficient. Up to the time of my visit 3n
the spring of 1853, the total expenditure had lu'een
approximately about 15 lakhs, or 150,0001.,‘ lfz_zmng
9 lakhs, or 90,0003., for the work still remaming 'tn
be done. 1 doubt very much whether thix sum will
be sufficicnt to complete the whole scheme in the way
it ought to he completed. It would certainly not be

adequate to finish the whole, as in this part of Indin
K

are cerainly mMost encouraging, and
ilustrations of them. The
xpense requived for the
94 lakhs, or 240,0000;
designed,
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‘ .

the Goverpment, expects all such works to be Bnished.
The provision of the means of communication for
the ag‘ricult'nml commumty alone, would abzorb .the
w%mle of it, and more. Were we executing here 840
miles of main channel, we would considef ourselves
bound o pr?vidg bridges for the common purposes of
the wx{xmumty, not more than 4 miley apart (our fixed
rule being to make the distance anly 3) throughout the
. fv}_mle Of. this lengtheand such bridges wéuld be qui‘te
: '}rmspectwe of those on the high roads of the country.
¥t was 2 matter N .
thal a iu:;fi: (ff (;:;?ds:)zgr ‘;“: Pme f»O ot ﬁnd
$ - was congidered wholly
umneceksary, and that in o country destined to bevoms
:1: : busy scene of agricultural activity br.idgec for the
e of the cujtivators were whelly ignored . :.I‘o dwell
o the mconveniense w the Pégplé of sush ,. o ‘;?
system, in which a practical mlatwnof?;u:n B

.‘«'magn is established by every branch chamel '%lf ni:;
fesg, a5 it will suggest Uself at anoee tu overy ’bne
'%ijrés, where such ave practicalile, or ferries, ’
made.quate means of relief.  In our distribution chamme!
we give a,bridge to every mile, but these aid §
by the people theiselveg N
add to the number.
Te allow for all probable cr)ntingeﬁéi'ea;wta? adultt of
additions to the works'having special “roforence m ﬂm
coqux:t und convenionce of the peole’n .vgi;'e more
eatensive works for regulating and @ntmlliug the water
n the. ;:hmmels, than have };et boen projected; a. point
in which existing plans seemed 10 me flefect;vé; and
“ prevent any likelhood of fa)‘thm'f&isapmint;mén#‘ 10
the Government, by unexpected excess of ~e§<:pahditur‘e~“

angd

are. very.
4

are paid i
»and they often spontaneoish s
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I would estimate the total probable outlay on the
Godavery warks at 36 lakhs of rupees, op 360,000%;
and to maintain them in perfect efficiency, I would
estimate the annual expenditure throughout the Delta
at 13 lakhs, or 15,0000, which scems to me by no
means an excessive, but ouly a liberal allowance. These
two data, therefore, I will employ hereafter In my
calenlations of the returns.

In making such valenlations, I cannot pretend to
enter into minute revenue details, Nor is it either
necessary ot desirable to do so, as with incumplete
information there must always be room for cavil in
an affected detail. I will therefore state broad general
facts, which, while they leave a fair margin for possible .
error, yet show results trustworthy and decisive under
such au allowance.

It has already been estimated, that out of 1,600,000
acres, forfaing the catire arew of the Godavery Delta,
the irrigable portion may be taken at 1,200,000, and
the portion for which water will be permancntly
provided by the works at 780,000 acres. We know
from experience i Tanjore, what amount of general
and land revenue a district, having such a proportion
of wet cultivation as fhis, is able 1o pay with perfect
case to the community; and a better idea canuot be
given of the ultimate influence of the Godavery works,
than by comparing the present veturns from the distriets
in which they are situated with those from the irrigated
region of the Cauvery, it being borne in mind that
in certain material respects the productive powers of the
aorthern are saperior ‘to those of the southern Delta,

The area of the Delta of the Godavery, as above
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given, is situamd.‘partly in the district of Rajahmundry
and partly in that of Masulipatam ; the revennes of
both are therefore affected by the ')ropo;qed works. The
greatest effect will doubtless he preduced on the former,
as the entire supply for its irrigation is derived from the
Godavery, while the Kistnal plays an important part in
the systemn for the latter. ' But for purposes of conrparison
1t I8 neceseary to take into aceoy
revenue of Masalipatam whick.

) will be affected by the
Godavery works,

and though I cannet pretend to estimate
this with rigid- accoracy, T conceive that if T take it
4 one-third of the total amonnt, I shall he on the
sufe side.  Hence, then, the wholo revenue of Rajudr-
mosdry, and ope-thied of that of Masilipatam, has to
bc eﬂn*r:mc(% with the revenuc der
Delta.” ~ | IR RS
_ Now the land revenue of Rajahmandry on the 318t of
July, 1859, was Rupees 2082,708; or 203 2707, 16s., and
cmethzrd of that of Masulipatam on the same date
was Rupﬂeg 3,785,052, or 37,5051, 4s., making a total of
Rupees 24,07,760, or g
Rupees, or 240
elta at the ¢
of Tanjore,
South Areo
the Delta

Rupecs 43,46,851, or say 4 Iekhs, being 435,000L. The
‘quantity of land for ‘

‘ which an ahindant irrigtion is
rovided, is in very glogs relation, being in the Delta of
the Canvery 768 000 acres, .
returns to which 1 have h
Godavery 780,500 aeres, -

000, The tand revenue of the Cauvery
OW%POmiing date, eﬂluwing for the whole
and those portions of (he Trichinopoly and
t districts which may

ad aceess, and ¥n that of the
Wherefore, it faic;aﬂ'}; Appears

nt that portion of the -

f revenue from; the land,. e
ngm tllﬁlﬂk&:‘: or 50 per cent. on the inves

ved from ﬂw Cospvery
#y in round numbers 24 lakhs of |

properly be included in

‘ \ ) - _ time has
with the majn tract, was, approximawly ’ the

aceording to the .l'atcist -

. Y
e
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that while the onme region, endowed with :ro;kst }:)é
irtigation,. yields to Government a revenue, om t e
land only, of 434 lakhs, o;- 33;‘3,;)201;‘ izr G:n;:() (,} s
ives at present ong of but » or 240,
;E;::#cigiﬂ'erencg between these. two t"e.turm, bel:i% t}gli
lakhs, or 195,000/, per annum, is the fm;' efp:;le;zo;ﬁ o
ultimato money return that. will .be < c'srm,i devélopc
Godavery works, when they have‘hﬂd tl,mﬂ f} th‘e'land
their full offects upon the productive plqw ;;i : the oo
and the. encrgies :'0f the pz‘;ple- a8 1 Jcm;ceive, ivcl‘y
t.h ¢ original 3205‘;3;); th,:n 26{},4;)’00!.,: and t:ho . agnxxal
]1‘!}91’&11}! » : ?15 000l hence ﬂl‘lﬂ‘ net increase
outlay ut kil&khs’ o would be, on the foregoing

capital. I need scarcely say thab ghls;hr:tl;r; i:;uﬁ n;::
be immediate, but ultimate, an .  its
xl');’alil:ttionvwill be hastened jn .dxre?t.‘pr(_:)p;:;n;:; aﬁ; ﬂil;
liberality of the Government in giving -:'tléi;ion offg’the
nen_and money, vequired for the comp o e
o he G sh!zé:‘y, Delta is at present deprusse.;

:ealrkstht:rst:;dmd of "'T;‘ihjbre : without roads or bridges

ow the standsrd of 1anj :

.

" or officient means of culture, its population is statiotary

.antv. amounting o mo more than ab_fm't 170 to
énd fb?xl;zi’ f:;‘;‘; bu% every year will dizmmsh; t}les?»
tl?e ™l . and bring it neaver to the standard of com
differences, &y assumed: iven already, short th?ugh
parison. | B duﬂhg which the influence of: the
b:g;,‘and ithperfect as their dei:'elvoptgiif
f an elasticity of resources mevfh”,,‘.(, ‘
‘ st augury for the future. X | ;l
tmn the accuracy of the caleula-

works has been
still iy, proofs o )
oiven full of the happic
:cems 1o reason to ques
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:;2: r:év t}:r: if(mir&% C'.()T)E!IHiSS’;S.OHE%K‘s of public works,”
Bajahtr;x_-xxxﬂwh(ﬁst({wn that the' .land revenue of the
ez of 4 siriet has been rising steadily ahove the
wh ”‘gh the proceding 11 years, since 1847, the vear
thai}l; e‘WN'kS were beglln, up to the , the vea
immm“?;ﬁf at]:uz ;;ermd reviowed by them, the gross
dctual amcﬁ;)t og ) Etkh.s’ or 7 O,000L, more than the
WP b0 the same ‘;’;Pendltufc marred by Government
scheme of irri :;b( o {1850-51) in carrying out the

Teismop 1 fw 1f)n to its e:ftent at that time.
that this remarbans. ey el

narkable an
attrihuted, The
tiw ebh and B
6w impetus to

present time ; and

of irrigation solely
d progressive advance is to be
W}‘mle .social fabrie. sympathises with
o;t ag-l-wultuml progress 3 the vapioal
| t:;ﬁtﬂ'ct to promote ‘fha lgtter, gave &
U folh it an g Erouetion el
B 86 o V‘.lm('ier I:}i e, and *fhn general revenue sprung
. mm, and f:-regul;a;'m new stmmlug of constant employ-
~population 3n the ‘g“iﬂl&m tn large masses of the
 What 'the effser gf (:‘O‘tg‘-"?fm‘ povlerty‘strickun district.
be on the ‘génerﬂ ;e:’e:‘““d agricultu;ml progross will
 referring ¢ the parale] c:emay be estimated by again
eneral reveyps
or 54&,@)@1, Ipe; LZ:;;T: n‘)tv*iﬂﬁ' than 54 lakhs of rupess,
'quweﬁv, with its su m: 4"’“1% from the Delta of the
only 0 30 lakhs porler Ratural capabilities, resches
RPN et S 300,0004, sy the very extremc.

e g

AT Mo NS
4ac SR

T A ks | e 4 ettt i g ’

P
lu/p-)l‘t; bata, 2&‘ !"Vi‘-’ 102

of the Cuyvery Delta. ‘Uhe .

79
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- A total increase in the latter of 24 lakhs, or 240,0004,,

may,fthemfore be finally anticipated, of which 194, or
195,000/., may be due tothe land, and 44, or 45,0001,
to miscellaneous sources. Viewed thus, the return on

invested capital rises from 50 fo between 62 and 63

per cent. The margin thus allowed is surely abundant,
net only to justify the Government in advancing with

~the works to their fullest develdpmcm, and in their

most efficient and substantial style, but to encourage it
in doing so. I need mot multiply illustrations of the
indirect resulis of the works on the interests of the
people.  These follow inevitably in the train of the
advantages obtained by the State, and are in fact the
sources of them. I leave the ‘broad and undeniable
fact; that' on ‘a maximum estimate of exponditure and
cost of maintenance, there are undoubted grounds for
anticipating an ultimate return of from 50 to 60 per
cent., to speak for itself. ‘

I have now completed my account of the great works
in ‘the Deltas of the Cauvery, the Kistnah, and the
Godavery; the ' three central regions of agricultural
improvement in the Madras Presidency. It has been
shown that the projects either actually executed or in
progress of execution, affect tracts of country containing
in the aggregate a total area of fully 20,000 s uare
miles, or 124 millions of acres, whereof one-half may
be considered as either cultivated or culturable. This !
inhabited at present by a population ;
numbering rather more than 4 millions of souls, whose .
material condition ranges from that of the utmost |
camfort in Tanjore to that of the utmost depression in |
Gruntoor ; but among whom one standard, and that the |

aggregate area 18
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highest, will ultimately prevail. Of the 6 millions of
acres adapted to irrigation, not less than 2 millions will
‘anv? a full supply provided fgr them, at a cost which
~in its utmost extent, cannot exceed half a crore o;'
+ Tupees, or half a million sterling, in the aggregate and
the annual Tevenue obtdined by the State, on Whic}’] this
powerful .sm.mulus will operate, reaches at this moment
; v;fcemﬂhons uf pounds, and may be expected to
or annmlx)ll‘og!'i&;:ﬂvel.y to rather more than 2 millions
b th-e e mflhon and three-quarters of people
ory :iaﬂ 2populat10n .of Tanjore pay, on the average,
to the State ' 'E,pees’ or © shillings each per anpum
of Raich d be 2 nu%hons forming the population
sinﬁla.rjly a.riu:qurii suMasnl?[patam, s o
raxat { sum. In the first case, the area of
paid by a population mn;mgslmigﬂlﬁ:h:hzn;m

mile, occup?fing a fertile, well cultivated, and. well |
w;xtered region, productive in the highest degree and
the payment is therefore made cheerfully, and bal:mces

in .
arrears are practically unknown ; in the other it is

led by a pop?lation averaging not more than 130 on |

¢ square mile, poor, scattered, depressed, and: the
payment is therefore reluctantly made, and ;s a hea .
burden evaded whenever practicable, :md h&f;éé mn:ly; |
As the population of the Kistnah: and
ltas rises to the standard of Tanjore,

in arrears,
Godavery De

:;it:lrar?e- operation of the same causes to which this
inhabitedli due, we s}xall h?.ve these” two " regions
of only 2 Y upwards of 7 millions of souls, instegd

Oy & as ab present, and as they will be far more
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able then than now to pay their 24 rupees each, as
their annual contribution te the expenses of the
Government, we shall have a total revenue of a crore
and three-quarters, or 1§ millions of pounds, instead
of the 60 lakhs or 600,000l a year we now derive
from them. The ultimate income from the threc
Deltas, may thercfore be expected, in course of time
(which as I said before, but may repeat here, will
be shorter or longer according to the liberality and
earnestness of the Government in pressing forward the
works to ‘completion), to hecome 2} crores of rupces, or
21 millions of pounds per annum. These few details
will suffice as a general outline of tho aggregate

_results that may be anticipated from the projected

works, in so far as the State is concerned; and as
rogards the community, advantages fully equal to those
now cxperienced in Tanjore, but which are mot so
readily expressible in money, owing to the great
uncertainty of the data, will assuredly be realized. A

In discussing the details of these really noble works,
1 have endoavoured to do justice to the personal
devotion #nd professional skill of the officers concerned
in carrying them forward. My own experience has
been gained in a part of India presenting characteristics
in its surface, and hydrography, very different to those
found in the Peninsula; and among works which have
but a general resemblance to those described, agreeing
with them in their ultimate object, but differing greatly
in -the manner whereby this is attained. T have tried
to bear this fact always in mind in the expression of my
and to give their due weight to

opinions on the works, .
the more minute knowledge and larger expericnce of
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those who have spent their professional lives in daily
familiarity with the localities. For such conclusions as
* are’in any way opposed to those of the officers on the
- spot, 1 have been careful fo state my reasons, 5o that
they may stand or fall by their own merits. The past
progress has been slow ; and it wags of course imtpossible
o 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 ¢
which their slow development was
with all the pe

auses to
attributed. To these,
rsonal feelings that have become linked
- with them, I have alladed s lightly as T possibly

could, desiring rather to regard them ag belonging to
the past than as likely to influence the future of the
works. The vigorous prosecution and final
of these great pm;ema must heroafter.
cenmon conBern: ta. the  Government, the executive
officers, and the general community ;. for, reputation or
resources, on the part of each, are almost equally
involved in them.

ompletion

{: .
PLANS OF TANKS PREPARED BY CAPT. COLLYER. 13§

CHAPTER IV.

IT only remains for me now to termina,te thi}s1 re?orl:
by a brief reference to some ef\'ump%es o{'} t ehtatl; )
irrigation system of Madras. In passing throug t
irrigated districts, T availed myself of every op"p(?rt.ur:; )]
of inspecting such works; ‘and among the plans for wa;r el(e
t6 me by the Kindness of the local Government, are son

ing i clear and satisfac way the various
showing in a very clear and satisfactory way

details of  two of the finmest specimens of the class,
the Giiﬁ-mbrimmbaﬁku, “and’ Cauveryl?auk tanks—the
former in the Ghﬁnglep’ut, the latter in the Northern
Arcot districts. '»'These have been prepared under th(j
superintendence of Gap”tain Coilyf;r, of- t!le l:ld'adrat.t
Engimeers, an officer of 'lm‘gc oxperience in (tlhe ez)a.rl 1
ment, to whose cordial co-operation and persona

4 . obligations. For minute pro-
. kindness T owe many obligatio

fessional details of work I would refer, as in forr?er
- ¢ te i rrdy w
cases, to these plants, restricling my self here to a fe
, t
e svsfen.
meral remarke on the sys .
gu'];;al ‘;, nt to which it has been carried throughout
e | { ') o 1 me i-
ail the irrigated rigion of the Madras Presidency 1s
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- ub 150 lakhs
. capital sunk in fhem i

| as the accidénts,iuf the

!

. vihols forming

. flowing through * th
! sufficiently long to of
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EXTENT OF THE SYSTEM

Ve

teuly extraordinary :
y t);, s ii:: l;iir):i::: g An imperfect record of the number
then 43,000 & rl‘l-ct.;b shows them to amount to no less
53,000 in all, Tt ‘i}::;;:l zfda 10’?1(‘)0“ o™ Ni);Lir, "
lon ) 1be o moderate estimate of
washe weirg 81: “ Tn“;“’m’}' quks, in sluices of irrigation,
average of ’b ,.’}:"‘Dg 4 probably B not over-ratod ’
definite ides of '};G‘su dat, only assumed to give some
close wpon 30 ()(t)(;u extent of the éystem, would give
“fo put a i d,l ;, miles of embankmentg (sufficient
thick) and 30h 03:;133‘1 o Bloho " not et than 6 f
whole of (hig , . 'S(‘«pamt:.a masonry works.  The
Pwly native Oﬂ?nm: x?mfhmcry of irrigation is of
0k has pyer 1-)::“, 45 1t 8 a fact that not one’ uew
SmONY of thogs nb made by us, and the concurrent
that a great mapy ;s ¢ miarined on the subject shows
llowed to &llmtxup ,fafo;;kg of the kind have huen
revenue depeg 1 el ‘l‘*”f’-ﬁ*‘i’ and usvlossness. The
peny el:§ on fixistin'g ‘waorks is roughly estim‘ul»e‘d
or 14 million sterling per anﬁu;xz, a.ﬁd the

at an

t'f‘ 3it . o :‘, < mﬂ»tﬂl’iu}l 2 SR ,
u?i‘e; this wmount, or 15 millions Y underrated at ten
Or i‘?mmgz,ﬁathqsc works are as varied

SR e" 1 and ‘vthe natural dmixié{ﬁ Tiuos
ﬁm‘;arc checked by embsnkments
to retain a volume of 5 th gorges, and sufficiently high
irTigation situatod b ﬁamrlﬁ‘oporﬁglwd tu the arcas of

‘ siuated velow  them, s . )
land are weeupied by hem.  Descending steppos of

higher foeding fhe 1
’ e xcd-{_»‘ [N S »
g bve _io,.Wﬁ;',_.tmm its surpi s s.upply, and. b
. L be i

ong Cﬁw&e(:W(l si:humu of .,irrigation, -~ Drj

-

& succession of veservoirg, the
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bminq}ih;;éﬂ hollows have ‘banks carried round their
fidges, and supplies introduced from adjoining rivers by
means of -special channels ; or long slopes, where the
fall is considerable, have portions embanked more or
less regularly on three sides, and the included space
forms a storage arca 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
thronghout the irrigated region, and no wmean skill has
frequently been :showix in the selection of the sites, and
the adaptaion of the difforont subsidiary works of distri-
bution and protection to their respective purposes. T
have already mentioned how great the seale is on which
gome of the most ancient of these rescrvoirs have
been constructed ; citing as illustrations the Penairy
in Trichinopoly, with 1ts smbankment of*30 miles
length and probable area of B0 or B0 square miles now
lost to the copmunity, and the Veéranum tank, with its
12 miles of embankuents and 35 miles in ares, happily

still in full operation, and securing at this time, alter an

pxistence of almost fabulous duration, au annual revenue
of 114,500 rupees, or 11,4501, to the Government.

Instead, however; of limiting myself to generalities
like the preceding, I will, from the plans before me, give
come details of those two examples which have been
specially solected to illustrate the system, and from these
a fair iden of the practical working of the whole may be
formad. : ' :

The tank which bes
.(‘rhumbrumhauknm is 0
Presidency. I®is picture

‘hears the rather formidable name of
ne of the finest in the Madras
gquely situated in the vicinity
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of l')u'ld hilly ground, and looks like a natural lake in a
T{::)}sxlt(:oz th?re such a sheet of water might very readily
site }?miev::r'. Boyond furnishing the water and the
cres;tio Il .,'naturo has.lixa'd very little to do with its
by an ::;lb t ;f purel‘y ar.nhcml, and its supply is retained
]‘a,ng-iné fl‘s:x'x (r)mt:nt, 3 miles 5 furlongs 20 yards in length,
from 16 1o 2() 4;‘110 .less t.han 28 feot in thickness, and
miles, d ol e o cet in hmght.' Its area is 94 squarg
of cubic fe(:t; f;unw may be estimated at 3,000 millions
cultivation 'n: lwater' It maintains a shedt of rice
Governme; t ;:y 10,000 acres in cxtent, yielding to
30,000 rupees ora;m‘ml revenue of rather -mgre than
variqus WO‘_k;" ! k,UO(‘?l., and the cost of improving its
averaged du;i:u,l. heerg them in efficient repair has
the rever:ue -de:.%’ ch fust ?0 years, about 7 per cent. on
tion consistebet 1lv0 ’ fromllt. Itf; apparatus for distribu-
will be understood “l:lgﬂtlon sluices, the details of which
safety during floog .st.by reference to t.he plfms. Its
Weirs or escf,ms)o 1s is insured by the fwtum o't 6 waste
in the vaggreglateim termed * Culingulas™), giving
with a depth beluw. o th of escape channel of 676 fcret,
from 6 to 13 feot acc")rzl:mt of the .exf\bankmunt ranging
ared an enormoy urding to position. 'Theough this
supply is de ends mass of water can escape, and s the
fall and me:;l ’ 101]:;1 almo?t exclusively on natufal rain-
has proved adi u(;cte drainage, the protective provision
The last formj dibl ? a"fl bl‘eacl.xes .have been very rare.
1818, when N e accident of this kind occurred in
] ’ » On the 3rd of January, a breach 248 feetin
b o, v wade, s s e i,

was poured upon she lower lands.

eng .
1gth, and excavated 15 feet below the natural surface

«rf‘(
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The origin of the catastrophe was iraced to the failure of
one of the ameicnt irrigation sluices, ‘which was very
injudiciously placed, and had been gradually undermined
by the action of the water. This, howover, was substan-
tially repaired, and the other works of the same kind
strengthened and improved, so that from that period
up to the present time no similar mishap has been
experienced, and the works are all now in excellent
order. ' . ' v

The Cauverypauk tank differs essentially from that
just described, in being independent of local rains, by
its supply being derived from the Pellar river, a stream
carrying: a large volume of water during ‘the season
of culture: it is even mare purely artificial than the
preceding, there being no hills pr broken ground in the
vicinity which could have been taken advantage of.  Its
antiquity is great, and it is only a few years ago, that in
taking down one of the ancient masonry sluiges, an
inscription was found upon. it showing that it had been
in operation 400 yesrs, during which period the bed -of
the tank hsd. clenrly -been raised 12 feet by gradual
depusiﬁs of mud or sand; the tank itself is doubtloss
far older than cven this. :

The length of the Cauverypauk embankment is
3§ miles, the area of the tank about 7 square miles,
and its groadest water-spread nearly 2 miles. The bank
is revetted along its entire length with stone, sometimes
i very massive bit roughly-squared blogks, and without
mortar, except at & few spots; the revetment wall 18
6 feot thick ai bottom, 3 feet at top, and 22 foet
in height.  The earthen emnhankment behind this

wall rises 5 or B feet higher, and in 1849 its top was
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fixed - unj -
The I;;Zf;):}]]nly about 9 feet above high water-mark.
front “310 1 is nowhex:e less than 12 fect at top, with & -
a rea;fsloi zf-‘ 12 § horizontal to 1 pmpcndichlnr, and
turfed or ol % to 1 T}le wholo surface is carefully
exeellent planted with a grass, the roots of which are an
Th 1t means of strengthening the soil ‘
the .3 . .
origi supplying channel is “about 7 miles in length
1ginally most tortuous, ey
respect ; it '- .
theP:olu ;tels growded with adequate cscapes to regulBTe
besides ﬁllino h‘f’at.\er ad“fi“ted into the reservoir, and ?
it, havin g this it supplies two smaller tanks close to
Th' g an area of about g square mile.
fank .e extent of land irrigate
38 nearly 7,700 acres,

annfm;}, Tevenue of .
5,8001, @ little

d from the Cauverypauk
yielding to Government en
The water ; x.norfs than 58,000 rupecs, oF
sluices, of which (il' 18 dl.stnbuted from @ masonry
and s the irripatod etails .wﬂl be found in the plans;
level of the Wit : land lics 20 feet bolow the ordinary
dolivered ol cr uf the' tank, the supply is of coursc
of the gk 16 ;)‘ver‘b it | with perfeet ease. The safety
of the ﬁﬂmbinedns}‘md by the ‘action of two waste weirs,
of from 4 10 6 f%‘;?;éth of nearly 580 fect, with a depth
These have proved or‘t.he passage of the surplus water.
actual breach s byt fﬁcmnt m preserving the tank from -
subjected { i but 1t has occsionally been very mearly .
- One of 0 an aceident of thig kind. :
having Su:}?ew;‘t:’st fpmidabl@ causes of injufy to tanks
found in the aeti;jﬁpreads asithoss under description, is |
during galos, | n of the waves on the embankments |
. gendratod is. as Iv;n W#th moflern.w winds the force thus 1
Pﬁ“?éonéﬂy :m have hjld oppostunities of witnessing |
T A tmemy of a very serious order. The

but now much improved in this .-

r"{‘) - /
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action is counteracted by long slopes in front or on the
water face of the bank, and protective coverings of
rough stoue, cither with or without mortar, the latter
heing, 1 beliove, the best methed where material is
abundant.

In October 1836 the Cauverypauk tank was nearly
destroyed during a tremendous gale, which rose €0
suddenly that no previous precaution could be taken to
guard against its effects by opening the waste weirs. The
waves washed over the embankment, cutting it away and
forming deep ravines in rear of it, until at the deepest
part of the tank a thickness of only about 3 foet of
carth intervened between the country below and the
mass of water above the bank. The probabilities against
the safety of the work were excessive, and had the scale
heen turned against it by any one of several very likely
contingencies, the results would have been fearful, for the
bursting of the Cauverypauk tank would inevitably have
entailed the bursting of every other*resérvoir of the kind
between it and thejcoast, including that of Chumbrum-
baukuun, yrefv*icylisljé described, as they could not possibly
bave contained the additional volume thab would have
been thrown into them, filled to overflowing as they
already were by the same rain-storm, . The accumulated
contents of all these basins would have been poured into
the citv of Madras through the ‘adjoining river channels,
“ fall froim bank to bank; and the
fatal consequences to life and property must have boen
most deplorable. The risk was sufficient to justify the
most vigorous measures of repair and protection. The
embankments of the Cauverypauk tank were car efully
and raised throughout; the old waste

, ‘ .

themselves proviously

strengthened
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weir .Was 80 remodelled as to make its action moro
eﬁ'ef:nve and its management easier than they were in its
ancient, form, and a pew escape was added with a water-
wa.y of 27? feet. These measures have hitherto been
:;l:riissful in I?reventing any recurrence of the danger

Y experienced, “~p .
e e Vi vy
dts detailg , ;(S)Zentlally native n 1ts. origin and nearly all
intl‘Oducti’o . els nfl)lt Present unobjectionable models for
howeyer, ar sewhere. The examples T have given are,
Professic:nal dmtlg'lthe best. types of the class; and the
might be uspfeﬁn s shown in the plans present ideas that
rivers of th(; uily adopted by. ourselves, We have many
Carnatic audsame spusm.odw character as those of the
whole 5 ;ries ?ther rcgwns of tank irrigation—the
drainage g Ot sub-llimalayan torrents and local
ge lineg in

}:}ﬁ:f t(l)letihe class; but as yet we have done little to
) T Waters; though what we have done has
praved Very encour
destined ¢ STOW up in counection with and subservient
to our local cang] syt
that we shal] yet oco
large portion of that Vo
season through districts
the greatest of “baons ;
adopt all the detailg 0
canuot fail to Yy

occastonally be applicable in practice,
I cannot close

o my report without reverting for &
ent to the field of improvement prescnted by the
Presidency of M

f the Madras plans, but they

the Northern Doab and Central India

aging. © That a tank system 19 |

em L have not a doubt, and I believe
nomize, if not the whole, certainly &
lume now running waste overy
to which its retention would be
We may not find it expedient t0 * resources in

Instructive, and some of them may

adras in the single department of

' 4
"\-.:' A0

i Ay

. i i
AGRICUVIURAL IMPROVEMENY IN MADHAS. i4/

irrigation. In all parts of India profit to the State and
the people follows, as certainly as effect follows cause,
the provision of an abundant supply of water for
agricultural purposes; but in Madras the results go far
beyond the general average. The staple of agriculture
in the jrrigated districts being rice, the want of wat-er
brings with it abject poverty and discontent; 1?5
abundance, wealth and contentment. Every acre that is
newly watered passes at once from the revenue rate of
dry, to that of wet cultivation, guarantecing to the
Government an immediate return paid with far greater
dvator of the land than the lower tax

ease to the cul b )
The return is immediate, and 1ts

feviable betore. :
amount great. 1 have almost hegitated in adopting the
data given by the Madras Conmissivners of Fublic
A )
Works, so extravagantly large do they appear. But
atatorments founded on officlal returns, open to
to  be- seriously 1n error.
minimum of
he original

thev are
verification, aad wunlikely
When these show returns varying from a
77 to a maximum of 259 per cen.t. on i :
cost of the waprks, it 18 unconccivable  that felds
paralleled only, if puralleled at all, by those of Australia

) o : ¥ y s N ¥
aud Cslifornia can be left much longer unwrought.
Wheiher the pictures given to win public documents
of the state of the people and the country, except In a
Jties s it is ceriain

fow favored Jocabitios, be cotrect or ol Iﬁt 5 ceTta
that the Government of Madras cannot increase 1ts
any more certain, or more legitimate, or

: 1 0 1 ~ o
more profitable way than by extending .mcr the llenb}tlh
and breadth of the territorics under its control, t (;
mueans of turping 1o usefal account the vast volumes o

water which are annually poured into the sea through-
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hundrods of now wseless channels.
this report anly of those tracts whic
Judged of for myself,
trustworthy,

I have ,spoken in
h 1 have seen and
But other anthorities equally
and, from loeg) kunwlmlge’ far morc
competent, huar testimony 1o the rich capabilities of

, -
other regions than those of the Cauvery, thoe Kistnah,
and the Godavery, to which my own observations have
been confined ;a

nd T only hope that the results in these,
most fuccessful ug they huve been cyen alroady, moay
“eusure the steady progress of that cogese of unprovement

of which they are iy first and most encouraging
cvidences,

Huving roturne
the 15th of Febyy
Journey of nearly
Mudrag on

d from Masulipatam 1o Madras ou
WY and thus completed o palankeen
1,510 milos, since my first arrival at
New Your's Day, 1 awaited the arrival®
of the Overland #teamner, which came in on the 26th,
and brought 1pe W Calcntta on the ded of March, thus
erminating the dygies which had heen assigned to me
by the Honorable the Court of Diveetars,

18¢4 October, 1853,
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