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é ' - i : : g o 3 "’"*\1:‘”: ‘4
] ~ 9th June 1881; No. 363 I. R
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» . o . ) . ,‘;;' L ‘ I} . . , g ‘;‘ ?_, & 'i- ”."“4“:‘{”\‘ ! ‘x’ ‘l\k‘ t\_-‘/’
. ' | -- o N o | - 4 Read the fo;l’{o:gwcx;s—u- , | e ’ ‘ ;
C . ’ - i/1 . No. 21. Rﬁﬁort by Major MONTGOMERIE, R.E,, on the Coleroon River, dated . ‘
T " f { ' * 14th February 1881, < AR
- ‘ """ E , . ‘ N ) - , i"‘ )
’ C. {\’ { i ‘ , . No.W0I o N
. 3 T No. 21-A. lote by the Chief Engineer for Irvigution. ' e
“(. . ¥ . ’ , i ) . " . . . ) i .
) I3 ; ; In June 1850 Major Montgomerie, R:I‘}., was deputed to complete the investi--. B
s vl galions commenced by Lieutenant Romilly in 1874 as to the capacity of the Colercon '
‘ i X [ ! {0 dispose of the flood waters proposed to te turned into it at the grand anicut, as
? : deseribed in the papers printed in Proceedngs of Madras Government, No. 2,116,
e . ‘w‘! { dated 3rd September 1870. ‘ C o : o '
) ; 4 [L . : 2. Licutenant Romilly made a cqmplete survey of the Coleroon and he drew up -
) T i : . '{ [ v a report thereon, which will be found in Appendix IX to Major Montgomerie’s o
- _ ;.é . . report. Lieutenant Romilly did all that he was intended to do—i.e, he ascertained L
' . LT ‘H}‘ /o the circumstances of the Coleroon and provided most of the data to be used by the more - :
| - , : 7\ o cxperienced officers under whom he worked.. Owing, however, to some diserepancies .
ot s ) between the survey and cross sections of the river which might without difficulty have
r ‘- . been set right, the information obtained by bim was not then turned to account, and, . -
i 3 . until Major Montgomerie was appointed to couplete the long-delayed full examination SRS
S ) ¢ of the subject required by the letter of . Lo
N - ‘ ; Proceedings of Madras Go'."emmeut, dated 28th {14 7th March 1871, Ncv 81 1, from the - R
Tt S . . ' [ March 1871, No, 916, - o . Covernment of India, no officer’ was. ~ =~
. TRl i ! available to dcvote that close attention to the difficult and complex problem the™
, T A | solution of which was desired. I T, '
, T f 8. Major Montgomerie has arranged all .the data available in a manner which :
. i\ admits of its being used, not only for the purpose immediately in view, viz, the .
7 settlement of the question of the regulation at the grand anicut of the quantity of © .
b flood water to be allowed to traverse the Cauvery and Venndr below this point and ‘

of the quantity which may be discharged intc the Coleroon, but so as to bring‘out™

clearly the material influence of local rainfull draining off the lands south.of the K .

Cauvery and north of the Coleroon below the Upper Anicut, on the character’'and =~ * & . .
severity of floods in the latter river and thrjughout the delta. The existence of a Co
considerable amount of local drainage must-have been known to the officers who. N
prepared the regulation project, but it must be supposed that they thought the quanti-

ties of water due te {i.se vo be of little moment compared with those due to the -

. Agunda Cauvery freshes, for the proposals were based only on the fresh levels as.

t registered at the Cauvery dam and on the quantities therefore due to the freshes in the
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- oy oo Agunda Cauvery which are there distributed between the Coleroon and the Cauvery. Dy
| § . { . ¢ The data then available were materially less cxtensive and less indicative of the actual w
- o ] ) i § circumstances than those which Major Montgomerie has found avsilable, but, had the =~ ... ' " ]
! b 7 results then worked out been plotted in diagrims, there can be little doubt Lut that .+ - ' 1 g
| _ .o | “ & .. the importance of the local drainage would have been recognised. R AR
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totmod (prnor Montgomerio, divides th e ‘r ' ' ' This rainfall appears to be always cyclonic in chafacter, and it decreases
.telmed the upper and the lower vslsiéhe,source,s of floods or froshes ilito two “parts : : ' . in intensity 51;5 the dlstance frci;n tge coast line'increases. This seems
S “spﬁf“-rl‘ euleut, and for convenience he 3;131 Pspgc_nvely, the POi}It of division being tle - T - . to be the generaliule with exceptions 'dz}e to local causes .suqh a3
I 'llhaﬁggdllé al high fresh a normat flo¢d, Whiltini}:sgl ti}jl ; discharge-of (he Agunda . . hills, &c.,ms in the Iyar Valley jn November: 1880, when the rainfall .
- % .k Ty‘ 0“?‘1 drainage ig called ap abnormal flooQ rom abo_Ve tho apper anicut { . wag much, heavi,er than would have been expected from its distance from
' .9 "The informati : | } , : Cthocoast. . 7 # S
L (1) The ch o Obtau‘]ed Sh(.)ws that— : } (5) The highest normal floods couldzbe disposed of without difficulty by the
: st ster and behaviouy o normal f h = ‘ ; " Coleroon and the Cauvery with its efluents. This will be more fully
ascertained with g} nNecessay at o168 18 ascertainable and has heen i b -demonstratéd further on, but it may here be mentioned that with 13-3
o o evels. at- all the prin(:i aiy ex.act ne ﬁs' The quantities and the water : r “on the Cauvery dam gauge the total quantity to be disposed of at the
L / . o %I-Ies‘t 10ns Telating 4 t}lege; czlt)gull)s an.::;zr:(f el? sIetemﬁ}ied, and any* ! head of the Cauvery is - ... i ... cubic feet a second 284,000 '
. ' @ T gramg and tables, - 1 s )”mspe‘chon of the dia- ‘ : - The Coleroon below the Cauvery present ' . .
I Ve <).he data for deteminin"'t’ art] ‘ S F - . surplus works would dispose of ... cubic feet 230,200 .
' v A0 the past, with eyen o pertioulars of abnormal freshes of importance | " " S ~ The Cauvery below its, surplus ;works S L ’
) flood of 1853 was abn?p{.(ixgmate accuracy, are not available, Thé ' ! " and the Venndr would cérry % ..+ gubic feet 53,800 -
flood level at the ‘C‘auvp?midi and was the most severe op record if the 5 - . The Coleroon in the*abnormal frksh of ' .
] ‘ the greatflood ofy 18‘18”: dain W}uch_ wag” #Mout 3 inches higher than 2 v . 1858, in witich the Canvery dam - S
L o 1818 10 detaileq 1pq, 00-faken as ard ikdication. Of $ho fioeq’ 1 [l " ginge yead 13-3 as aboye conveyed . ... . cubio feet 285,000
SRR + data for estimating u’,Jm-WZUOhJ-S t_é’ bé f&und, Of that of 1858 the } .( ' ' And the Cauvery and Veundr; exclusive ‘ 4 e
o aud have been made %gdnﬂtles o of - cmstence for only a fey Points R - : of local drainage received by the - : ‘,
y complete data fop abn(;r:.?lllch use of as was possible, Thg absence of : e - latter about ee e 1 ... ... cublc feet 94,600
. ' anlcut or Cauvery damn ra;' floods is easily pxplainable, At the upper ] o ‘ The total quantity to be disposed of on the meridian of Tanjore was about
L ~ fo;l 8 long series”of year:{g:te:irs _9f Water levels have been maintained ] . " 400,000 cubic fect a second, ofl which 284,000 were due to normal and
\ [' Lo . ;’f‘ﬂ' Important surplus :‘W'onk similarly at the grand anieut,.at the ; . L 110,000 to abnormal freshes. Of the latter about 75,000 fcll into the -
T v levels weye recorded, Or; & % and at the lower anicut the water 7 T Cau’ve;y and Venndr, and only; a very small part of this was got rid of ~
. , higher Up than thag a4y o " Agu{}d‘i Cauvery there was no gauge - 1 by the Cauvery surplus works. | Tor the Venndr there was no possible
R “ o polnts of Yegistration We?eu{)g:er anicut, :On the Goleroon the on) K % . relicf. . The watcr it received had 'to be ‘carried by it and its branches
I o tlower anicut, or’g psiﬁmei;]pé);r ameut, the grand anicut, and : i ‘or spilted over the country. {The catchment basin of the Agunda
: o (I: eﬁ“(’ﬁiﬂ 0ot so detaileq’ anywhere'gg :Ie& . Moreover the reﬂi’stcrs | E - Cauvery (the upper valley) is 27,000 square miles. . The basins. drain-
T uent: 3{0  local drainagh began to bg {Q:{?@t of the timg at which ‘3 L ing into the Coleroon aggregate just under 1,100 square miles, those
11 t'ﬁét l&ﬁxgglc}? t,he 1'126?.11 drainage g é’gt% giseerminea. On the ! . into the Cauvery above t.he V;’ennég head 868 square miles, and t'hat
‘ ischaage gt fe'x\v° 0%, dbtermined ig approﬁm;;elwmﬁ 00 registers, : 1 g into the Venndr above Tanjore about aOOrsquare miles. DBelow Tanjore )_
, - aingge, in other Powntse and ‘the pagt of this “y the maximum )  , there is no general drainage icto the Vennar. These basins of the T
(3) The determination of Words ihe}g&llf)rmal factor in thPrObabIY due to loea] %» . . : " lower valley aggregate about 2,270 square miles or say one-twelfth of . R
. , requisite to be“ (f? 3 probable”taxinfysy abn fotal. . ! 1 the upper valley, but the discharge was as 1 to 2:45 nearly. o R L
: ‘ t 13 possible to 156 In connection with this 'mal floog i, the .manner : : In 1877 tfere was' a ncarly normal fresh .of 12-4 on the Cauvery dam IR
area, but not tO *PProximate to the aXim 15Cusyion jg impracticable ; gauge. It passbd through the:delta and did but little damage any- RN
+ Ovey 'Which 0 tha fromacertam area‘w'tﬁm disc,hafge from g 1 : ] A o o1 thx:e.‘,W he;n the qupz:mtendmg SR
’ which ' 12e rainstorm my 14 eertaiy ¢ her lator ven ‘ L * Letter, No, 1,404, 7th January 1.8;)??& Engineer, Sixth Divisjon, sup- BRI
; will Prodace Jjk May pasy jn y4 Variot ateral aregg ] 1 aragraph © 8, . in  I'roceedinigd * 1] Cee T ey
of 1858 8 ke resulty, Ap T of whys , , U , eolii8h  posed* that the Cauvery and the * o
! L 2 LR ’ that can (438, 1o two of . Madras (rovernment, 18th Maych . I
A citcumstan g 1ave been dye to g © said is that the 1 : 1 . o 1868, No. 892 ‘ 3 Venndr with their effluents go:uld S A
; - |  that it gy Ie’a:t?@ that t1e records of ¢ ombination of unfam“a%fid s . S et L i dispose safely of only the equiva- - B
. .00t the lowly Yauunv ual for gey ere—rainste W years availaple indLi(n te ) 1 Ient of a 103-feet fresh on the| Cauvery dam gauge, he was mistaken * R o
y AR Intervaly g to ey nd the upper valle Ortr;ns to traverge the tWo,si’&” e ! ¢ as to the quantity represented thereby as entering the Cauvery at that’ IR N
y R HOWD what the Pl}? Use the mogt Sev.;f at the same me, or gt oS o r - point, for he assumm} it to be {109,000 cubic feet a second, whercas IR X
‘ the valye of whi _z Solute rainfa)] Was, © Tesults, » For 1853 ;4 ; such : ! ] the actual discharge is only 78,600 cubic feet, and that due to 12 fcet AR RSP *i b
‘ o 18 not now ascertainglre oS recorded i m 18 not - ' . . on the gauge is 108,400 cubic f¢et, of which only 46,000 have tobe = = - " Hi
. Vide Appendix No.§, - - most gf ¢ )elel - Th relative y Cﬁsums ; : ¥ ~ distributed between the Cauvery and the Venndr, the rest being dis- -, ST LT
: yl Partfolio N, 1, * - of the y OV valley and gyop .o : : ! : charged into the Coleroon by the existing surplus works. . R
ol e L T o, - 1, -~ There PP valley by i over - part oy 6 gulation of the Cauvery af the grand anicut, so far as this means . .
P shoets Nog, 9 Cre are pg €en ascert i - y (6) The regulatio ¥ grand anicut, _ : L
s L : : " Cid 3. uppey valle Teeords for g, Test alned. s S the discharge into the Coleroon ¢f any considerable ‘quantity of water- | IR
-1+ (1) The freche of the gg - 1880 the aéw. Novembey 587? 1f 'the . P in excess of that which was disgharged thercinto in 1858, is impracti- -+ cen e
c are but little aﬁr,-]tn;hm"SSt Monsaon gpq Al g been ¢ md oy - f cable. The Coleroon, the Cauvery, and the Venndr were all sorely over-* - AN
Tt 8 in they north. ?d'by dl‘ainagé from tnhormal r Dearly g, owa. . ‘ 1 . taxed in that flood, and, though }some slight redistribution might have , . = .
- o 00ds ocey, easmmoPsoon and gener: e-.IOWer Valley, % te, they 3 ; } : veen possible and benefieial, it §s clear that the limitation of the dis- . - 3
oo lower valley ang ?:'m.lnfnll is they erally in Ovemke th ' T . ! charge in the Cauvery and Veiindr below the regulators to 53,475
C Uy sideof thep 3 5210 party of (o xiremely heg “pthat abnormgp b L : ' cubic fect a second, the quantit;ﬁo which, by the scheme of 1870, the - ' * . .
' v - A 8\111-‘3,'0 Avery, - Hbper Yalley onythm Parts of the . - i : supply was to be limited, was. dut of ‘the question. The difference = .-~ /i i)
‘ L G g S - ® left or north . T ' ' ~ Dbetween this quantity and that sctually distributed between these two o " T
- ~ . /' ) )
~ 7l y , . &
: , , : K é 1 . . ! [ S ’
.f‘-':-’:-—..-‘ u\ "\J.”';'\ s ety ,;,1:‘" ’ 18 ) - ‘r‘ ; . ‘
el i L b o ; : . . 4 - IR : .
Ll ey S L N T ' c y
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i S . gﬁzieventh of the drils;?;’;lht 41,125 cubie feet a second, or more than to ‘ 1st, how‘ far the Coleroon ?an dxspo,sgg of water in excess of ic capagtze{s of the -
c ‘ s g of the Venpg, Wax' g¢ of the Coleroon.” If morcover the dis- . Lo ’ . Cauvery and Venndr; g C . N
r o . econd, little o To w 2310t to have exceoded 20.175 cubic feet 4 : ! . 9ndly, what the circumstances of the!Yenndr may be at the. Vetér..he?d _and :
j ead, seeing thyy it r“ ater could bave been admitted,to this river at its . Pon , at Tanjore, the lowest point at which drainago of importance is received - - ‘
R ) fnd the exclusigy Ofe_ﬂtexved from local drainage about this quantity, b by the Venndr, and he will kjow also what to expect from the Agunda’ * ©
T . cui‘mmng of tha iqéhs ng'e at the grand anicut would have involved ! ! _ Cauvery. - a ; L ,
oo (7) Th te feet g second, 5 :;Ef tOf the Coleroon from 285,000 to 346,300 i The Execulive Exgineer will also be cble to direct the relicf of the Venndr by -
P ~ 1€ regulation of the d(’l ; ity much in excess of itg capacity. ’ g turning more water into tho Vetdr should tae Venndr be ‘reccivmg much water from
I %éd‘nd aicut gpq Canelbchar’i”e of flood water into the Coleroon at the P local drainage between the Vetdr head and Tanjore. DR .
H i . . ;‘th this po; is n‘e‘fle“r‘ilgfl)ésgfotfhe Wattgr n the Cauvery and Venndr | Lo The following table will serve to illustrate how the Superintend?nt would proceed
ot reme loud Like o : grcal importance becauso thoueh i : | t: : ) ) o ' ..
; BZO. it v 4 like that'of 183 L se though in | 2 to acti— L o o L
= \ i ; t,h ?‘MU ot Le Fractiont e ig iig’ acc?}rln panied by heavy local drain- j ’ Noruar lovels of water corresponding Lo readizgs on the Cauvery dam gauge (ie,thelevels .~ .
. B regt delta Mvers, i, q i 0 much to prevent excessive discharge - ‘[ ¢ when there is little or no draiouge from thoe lower valley).. . .
" {gh;d* Yalue ay g d(;("fls Offl‘f’fs lslevemty the regulators will be of 3§ e e e e e e —
g - HIETC 38 evelonis ooeoutors of flo - , . 3 4 Aniey : Anicnt.
Sl lﬂischiefc}dpmc tanfall yn th od water, and whenever, as in 1880, w | Jendings oo | g:iftii;;fnﬁ- Colereon } Crf’;?‘g‘fw“(*;';m)_
IV .. obviateq ph it is il 1o aquse g 18 c1 08 lower valley, tho © hants Al SR s ont | -
L e e by shuttiyg Off‘f‘ i causre may be, to a very material extent : T Foro ot g, Gaugo. | Lower TZero 180755, | Upper Gauge.l Lower Guugs
pr £° Agunda Cayyy, o 8 Hfom the Venndr the water coming down from 1 26 10, | Upyor Grango. | Loger Gruge. ’ |y Crper Guuge.Rowey Guuge.
¥ N | ’;Pg\;ember 1880) § eyql:;th‘._the local drz}inage has been disposed of. .In . - N %; T v ; - | ‘
S foic%ed one-funrgh or n_t’t%i?f water in the Veanar might have been ‘ Fr,oam fo { ! ‘ o ' - '
ol il and, b s e don, e i SRR SERIE NP RE R
T Maximggy oy 0 At The A gurne coioly prevented or they ;| ' ‘ | 12-0 | laxes |- jores | 19195 | 8875 | 5720
- : of e“txg_le\el of 11?10';{1 fl e({‘*gunda Cauvery did not reach the  : r B ’ 15, 0 ’% 195770 %%55‘ 10220 || . 6035 |\ 5900
o e Cleroon oL Y alter gife gppotu¥ery dam gaugo until the evening | o 133 | 196107 jozs0 | 19300 | T €00 | 5000
j ablo g 1, ha\'mg already ;. 8 orm, and when this water came down the  § - —_ l‘ - — ] - —
(Onvenisaixry Off the det/e : l\&%bb(é otr its loeal drainage, Woﬂd have been i { .o Ahnommal {(1858) ..} 13 - 3 ‘ 20287 | } ' 19737 7} £3-10 i Glj":’;.
. fir bren Ysent dowy |1 'o0 Was lu excess of that which could be 3 4 o S SR A DR TN SEEPT SR & i
o Gyl Vet 3 e Votr v R L ‘
the g2 20 then yp b ase #dded to the water reocived from the D . " . o 1 nicw , . 19570 *
“oi ﬁesh““ict?tntro]léd &dnais?; s; g;etttt dc;ﬂ of loeal drainage still coming in, | i E Now suppoﬂ,mft‘,: ig‘é %ﬁ?:: o‘g);rz:u:aeui,;an(? 2 t to read .-193:00 -
- Oakeg tbensiﬁed e dabnugo, SLS are of the high Agunda Cauvery | 7 , ' the Tpper gaugo lower anicut ... e 61000
o L with im’gat‘ ® Vengs. zziu.t bIorec;ver 1t was shown by Major 's ) the (};I:n CUS; dam gauge B 1100 .
e \ ) . S HIga " anno e a T¢se F: , K , ) ' . . VY Ll . “ee oy o A
¥ . -~ than 4 reqxﬁre;"wter util the Cauvery iI; Calgti:gerg::z}tfly s\“I)P‘hted y the Superintendent would know—T1st, thut tis Cuuvery was receiving water from the
L Foper division( ff”'_the whoie delta. The rgmﬁt gﬁon ‘{; C.r ! . §68 square miles between the Cauvery dam and Venndr head and that the quantity .. . = .
L ‘ Eot', thevetipe or dlstrigbuiion to be made at 31{dt§rr e T%na eﬁ : was approximately ~37,600 cubic feet & second; 2nd, that the Coleroon - was ‘
o ‘ € constangy onlytoccasional value as flood reg riei be{ ::r;ll o receiving local drainage from the 1,100 squate miles on its north bank and that the
e ' 1on $“P'p1y,y0u Ue tg effect a proper dicztributi‘{);1 dfortsl’x uirriwa- g : )y quantity was approximately cubic fect a second 72,600. He would have similar ' -
o o . 8 gOOfd like ﬂl&tngfe ig farty or fifty years, or it ma; beoin aecentu?y s - information for the Venndr at the Vetdr head and at Tanjore, and be would ‘know in
- ( : or 858i will be : apeee y oo : ‘hether the Fivers were falling or risitig. P L A
oA - Must be 1 theve iy Uob HZnﬁadbb b?g}f nd _thcu- capabilities of control, : cach ffse ‘;310(; have for ;ﬁs guidance fised maxitga which by way of oxample may be .
/ , €Xcosgly de gy capabletas o ye ¢ rivers gencrally of the delta Lo wiv ew he Clol snze pillar © 19632 4
TS 7 rogulaton o1 0 euch pyasg stancos will permit of disposing of ¢ - taken to e ot e Towor anicat apper gauge | . . . . 6250,
‘ /_i(: o, 5. r o & nus 0 1 S ’ . 4 , a e b [ s san cen “ : .’ . .
AT . ap(; Cauvey edd_y ‘ustraicted at the hegc]gnofs}éggepfifncti};)l:l %l:;{;heflﬁ ; and he would not divert water frolm tfhes(éigu‘;:ery 80 as to exceed these htx;lllt% which
S Toxiinately o ., SORAY have furnished the means of efiecting ; : uld b hat below the levels of 1858,/ 1e would further admit to the Cauvery
. ; oly suie, - ; 0 e somewhat below ) ' !
BN e - Smaller gy, g sult“?le istribution of flood waters, as ;&ﬁdgflgtig s’ l‘felow the regulator anything less than the quantity fixed as the equivalent of the
i floods - To enalle the reomnl..s “eed fpr irrigation.. T ] " discharge of 1858, if necessary, to prevent tht Venndr carrying more water than that
; will | €rhapy: part'sulat‘oﬂ and Jisposal of flood : ter (in all but v ! 5 hR¥ . of 1858, all which details would be laid down for him. Otherwise he would divide
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jous indicate that with &5-7 feet on the gauge enough water passes down to
g’flflg;gaimsjbic foot a second for every 66.s’acres were the annér tg get 1t% tfan:
share as it will do when its head has been shifted to tl?e grand anicut, and no d01(11 ’t ta:s
elsewhere, this quantity is sufficient. So fa:r as irrigation w§ter is confzernTe ,t bi
new calculations only show that the quantity of watcr experimentally known to ,

sufficient is much less than had been supposed. .

14. The effect of the investigations as {o the influence of local drainage will be
to make it .necessary to retain a greater widifh of waterway in all the- rivers of tgo
delta than would have been requisite had the| proposals of 1870 been {feasible, ¢.g., t g ,
proper normal width for the Cauvery betwecn the grand anicut and the Kodam}cl.r
head will be 900 fect. This width was ﬁx(%d temporarily pending the colnstruqc ion
of the régulators,”and it will now be the proper width to retain pérmanent yih Lﬁ)mg‘
parts are considerably narrower, but generally, execept where reformed above the hea
of the Kodamurti, it is considerably wider. | o G o

The following table for the Venngr, it which tho eniries from Major Oskes
tables have been {£kem ffom Proceedings of | Madras Government, No. 1,144, dat;d
94th April 1870, will give a tolerably eomplute idea of the difference betw:acn fbe
requirements as formerly and now delormined. Tt carmob of course at prescnt bo
concluded - that the distribution of flood water will he exactly in the propom'orlxs
settled by Major Oakes. 'This will have to be arranged on a moro complete gxa;nm};z-
tion of the capacities of the several rivers, which examination did not fall within the
limits of the investigations nndertaken by Major Montgomerie :— ‘ :
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. . E K 2
- 9 - H I 5 e
Coz:litionn. . g "? B E . . 3 N
I P g TR - (- N T - - I A - B
: 2 u 3 > & | 8139 |2 B 3
S 1E| 8 | EJENT |5 ElEI5 1313
. s lrl e Il &pPs e | & laéalpe || 8|5
— —
! |
12 feet on Cau- . N 1.
% f very dam gonga| 24,676 {9,378 ] 15,208 | 4,680 | 2,202 | 1,636 | 6,830 13,535 1 405 %830 1,061 14 11,806
I || Porcentages .4 106 38 62 31 14, 10 43 bb: 1 44 37 .. 63 -
£ Maximom  with| {
2 Cauv regu- '
Q Iatedfy gn 19,004 7,602 | 11,402 | 3,355 | 1,579 | 1,634 [ 4,934 {1,670 | 482:2,682} 950 141,618
2, | | Parcentages .. 00| 40 60] 30| 145, 13| 43f 88 10| 63) 37| ., .63
3 . 2 -1
= L 13 3 on Cauvery : -
dam gauge .. €97.500 !
Local d;mméé;' L. §
Dh. . ] .
ﬁﬁ;’if . * .. | 7,500 | (vide pars. 24 of Bupg. Engr.’s jotter in Procs., Madras Govt,, No, 417, 20th Feb, 1874.
Local  drainage o C oo
1 between Ven- ‘ { \ N
nér head and . : A {
Vetdr, 200 3 { .
squaremiles—.'. 710,260 ., -o‘ ve X "\" e aa e e . . e
B 4 { ¥
45,260 17,2001 28,060 .. T w 1w b . A S
Percentages .. 00| 38 62} .. s e .. v LTI I v . o
-';,‘ Local  drainage ‘ 2 '
"1 below  Vetdr . :
head, 100 sguare \ ' s .
miles .. " .o . 'fﬁ,“ﬁo ve s .o .e . . e s .n ‘e
L - 34,520 (10,700 | 4,833 | 4,452 115,535] 8,544 | 156 |6,835 2,529 | 35]4,271
| Percentages .| oo | 100 "8 M| p 100 45f 85 1) ea) 37 .| 63

—

i

‘e normal 125,000, of which 22 per cent. to Vennér. R
f,ao‘:;? rainage - 64,600, ' do. P do. but with onn-third ran off before Canver

+ Tt is supp that the discharge from these drainagea will 'h8V9 besn reduced 0’119-
fresh has attained its maximum. ’ \

attaina its maximum. "
by the time the Canvery

The above figures differ slightly from those deduced in paragraph 10 above as the ~

robable total quautity earried by the Venndy in 1858, but the difference between
51,720 and 65,000 cubie feet a second is not
having been estimated in greater detail., .
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- Tuxz above nots was Written by Colonel Mullius and left in the ofﬁce with

mstructwns that when the estimates were recei‘ved from the Government of Ind@

tha

vaLls

alterations he propoqed should be made before fubmitting the papers. ;'\, + v

"9 The estimates have been mcewed anca it will . take some little time to

1.
make

the necessary drawings and recast the estimates, but it appears that by a reduetion in -
the masonry and mors e extended use of concrete {han pI‘OVlde for in the omgmal plans, ‘

the amount of the estimates will be very slightly altered.
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Grand “Anicat has a capacity sufficient to take one-half of the maximum discharge,
which has to pass through the Delta into the sea at any one time (vide table on Sheet

‘No. Lor Appendices Nos. I and II). Its maximum discharge is almost the game as . T
that of the Agunda Cauvery at the head of the Scringam Island, and is consequently '~ . =~ | .=~
about double that through the Cauvery Dam, or over the Upper Anicuts. o

* Coleroon capable of carrying its own share of ‘may, and ought to, be required to carry S

‘s'ea. but it cannot possibly de more without &

s e

‘13 given by

_ - Major Oakes’ memorandum, printed w
© 'No. 417, dated 20th February 1874. ‘ ] ,

e

P ey

a e

B R
[ S , .

,_

E [\af\ers accompanying this report, of w
) ' P ' ! \ s ' [N R | © o
: i . . . P ) : "
! o | . ' rot o
: 1 v B
S . T
' N e
, [ . ! o o
, . N
" » . . Cy ' ; s »1\’
‘ ' . i ) : b L
y § e R s
t d L M N o
o ' i ’ b ! i AL
‘ R
, Coot, L M ISR t- T o o

¢

o

¥
B
S P

‘
-
5;

,
P
o N -t
" .
< .
P
>
s s

‘ | [ ‘ Vo .

" 8

’I ¢ - - a*‘(‘ ¢ ‘1’3 ;

: ! . . , i P

' o ‘ Y

_ REPORT ON TIIE RIVER COLEROON -WITH REFERENCE T0 ITS . S réé
T YD - o ‘ L Y

CAPABILITIES OF RELIEVING THE CAUVERY DELTA- - = .~ 0 43

OF FLOOD WATERS, .~ .~ = 0 oo

_ el '“:‘*"'JL . o . 1 ' ' ’(\‘ 4

: | ' R b

‘ ) i IXTRUDTCTORY Rzi.u:lx\'s. ‘ , I

Tus Coleroon is the largerc'and (as an outlet for flood-waters) the most fmportané: SO ;
' R river in the Delta of the Cauvery, and | -
The C"ler‘"‘m the main effiuent ,Of the Canvery. j/o\ tilization for the more or less complete TR
relief of the Delta from flood-waters has been suggested by almost every Imrigation .. NN
Engineer who has ever been connected with the Delta. v \ ‘ : s
"9 ' Yow long the Coleroon has been the main effluent of the Cauvery, orifithas .. -~ = "
A e : ‘ always been so, i3 a disputed question - m
Comparative %gﬁg‘%&i:}m Ooleroon and the ¢y h need not be taken intr’o consi?ie‘ration S ;
other rivers 0% Lo . bere., It is sufficient, for' the present S
inquiry, to know that under the existing régime ,of the Delta the Coleroon below the . |

' 3. The Coleroon having, as stated above, a capacity equivalent to that of 2l =
’ T the other rivers of the Delta put together,
', flood waters. ' | its own fair share of fiood waters to the .
tering the existing régime of the '
Delta system. p o : b . sy
4.. A brief history of the several propnsa}s which have been made, or actually . | .
Briof History of works ;;ropcsed ind exeouted %nrricid out, 'glfolfh the regulatior{x; off gxle A
rief history of ropose’ M- - auvtry, and the improvement of the . . ..
in Delta furnished by Captain Mead, .. , irrigatzgn of its Delta,Pup to' that time,
Captain Mead, R.E., in his report dated 3rd December 1866, and a more . - R
detailed description of these works, and’ of a few others since constructed, is given in * : \
ith the Proccedings of the Madras Government, - .

) t S ' , , '
5. In this report, it is not proposed,” nor 12 it priss&ble with the lix}l;ited dataat . |-
L .. - present available, to attempt the investiga-
‘ Suture and limits of present inquiry. gion‘ of all the?ciréumstfnces ‘connecfe i
with the detailed reticulation of the rivers and channels within the Deltw proper, but = A
merely to examine into the causes and effects of; the floods -of the Cauvery and its L e
Delta, and to state the broad prineiples which npst guide the  manipulation of these' ! P
floods, whether at the head of the Delta or at any point within its limits, - - - oo S
" . Captain Mead's proposals for the regulation of the Cauvery floods, which ;- .
. 4y for the reulation of »were;ﬁnally submitted to the Government - co o
Captmg Mond sﬂprcéposals or the reg atxf)n’o’ of India with the Proceodings of the |
tho Gauvery Soods. C . ' Madras Government, Nos, 2116 and 2117,
dated 3rd September 1870, so far as they can be understood from the file qfﬁ SN
hich a list is given i Appendix No. VIIT, -~ ¥
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" the auvery, t} ¢ - ' : _ o e ‘ ‘ , b L ‘ : ) R TV
IR 32 the doods (or frech : ] : ] B ' I ' " whi or Anicut tnable . .~ -
and stif‘ﬁiment’ and hmg iy evefs}g Zs_czhea_y are called) during this period are usually good £ -7 the Lower Valley of t(l;e gfxuvery,[ “Wthlidill t]aioggct%rgsfeiz Eh& c{;g;n Lower Agicut, ~  # N
general diagray ) ) P UESIYe, 25 may be seen By a1 ewandaatiee ot ] H ‘ b duce from jt. ' On this occasion the 1100 : \ . . ;
- , . ;;‘h of floods from 1815 ito 1880 (Shgets Nos X\};IEIL‘II :;(‘1“251;«1%1)011 of the | R :Z(;oqi(iittle or no waler was passing over the Jpper A_nllcuts X%'%]; ge?ertflzll dxtg;glréxn; 1(:2 oy
L ] \ -, ~4he north-east mongoep. ! ) ) “RE)e C ’ N hate fr the Cauvery Surplus VWorks a e hime, b St
: T . U200, which i . R y 3 and none whatever Irom ; ‘ A . .
Results | of “nopthecast ot i jwhmh 15hm110h Iore uncertain in its results than 1 S ' ’ﬁof-‘is;e‘a discharge of 129,900 cubic feet pr second was clearly caused by the L
~ Mmoterolosieal 1: a8%  mMonsooy anq - . the south-west monss . .o ! es l‘ v - ‘ 3 rth bank, between Upper and Lower . ~ .,
' erojogical disturbanees accompanyil ﬂt’ (about once in ten ’I)On’ 13 periodically ) . drainage from the Coleroon and the country on 11?l north ) et of 1.200 for the ‘ ‘ |
disturly e i Ty copaida D Years) accom- oo icuts 2a of about 1,100 quare miles ; ‘bis givesa co-eliciel et . ;
' S nees . § o — ’ . nicutg, an area o s q L ’ . | ;
O . Lower Vg‘ffé;fggnﬂaccampamed by g eyelon 5 :;1!111::}21 Bzcgfriy (»Ofnaﬁder;lb!e meteorclogical w ﬁrmula’l) — (.M.2. Thisflood was witnessec by éhe (;vnter ;)f, It{hlsd mp'_l?lrl% ggﬁ%ﬁ s T,
S " whi \ 1€ Lauvery iy gun; VesEive 1alls of rain,  Th le S : “aler : sitethe Coodamoorty Head. ' L I
- . which trq Y I8 suhject the effects : e whole ' . J 1t bank of the Coleroon somewhero opposite e i
' fravel from south-es ject to the effects’ of theso todical ov o right baix ol b 'd wi a striking contrast to the -
S Sometimes influencing, t, aedbtlto Ndrth-west, deluging whole trag)tinofd 1c‘al cyclones, : was at that point more than half full and cov ér'd W}& f°3?17 PR R . o
" 18, The very © ™ 40 Blarming extent, the rainfall in the Uppeg ﬁﬁ;mny and 4 o Cauvery a mile or two to the southwards. "~ .~ o : ~ :
‘ uncertain nature ‘ &y L - S R s ‘ t been .. =
§ = , 5 of the floods o T - : \ , November 1880 have not been .. o
Abnormal fogq, during north i duri s ot the Upper and Lower Anjeuts, § e .. 94, These two local floods of November 1671 and Nov Yon of maximum floods  © °
. dinerrar g north-east mongggy,. uring the north-east monsgoo .y ' ) - R seected ag examples of maxi , \ L
, ‘ 1agram’ of flopds accompanying thig - will at once be apparent from thn. period, . Floods of November 1871 and November 1880 inthe Cauvery, but to 1llustratp t.he causes ' . o
. . hotso frequent as durine tyhe :;” 2}9‘ report.” The floods durine this monsoon elgeneral 1 ’ . . : selecled to illustrate abnormal floods. "+ ad effects of abnormal floods in its Lower o
! ' -0 30 . o™ 7 ; ey ot . R . A . Wit , L . ) ! . o
: "t tag ev?;z? nf termed abnormal ﬁ()n(ilq 1?“ cst n}onsoon, are oftey much higher ’:ngh";f}}g’; I Yalle‘y and to give soln"“ idea of the effect of a general heavy r?imlelfm er ’rtl})le I_[;Tower R
o " ) 3 3 for which the . ® Have gn y hilppened durine thi 2y a A y @ £ i < ult: lv with a maximun flood irom e upper S g
‘ Lo 13145, Nove 18 registers hg A unng ths period, at least for . | ] Valley of the river, occurring simultancously % , . Th ‘ .
, Lo mber 1858 Nov Ve been maintained, Thes s ‘ oy : o ¥ ! b ! < in tle creat floods of 1818 and 1868, . The —
and Decomber anc2S Novenber 186 . ese occurred in.Januar . 4 _ Valley, such as must have been the case in g . 1. L
‘mber 1890, s October 1864, Nov i y o ' alley, suti. ] is rives ¢ ohout the Delta during the floo L
o . ' November 1871, and N / 5 swrmally great, rise of the rives througno o : .
! o 9 N : ! - ) 4 X Rt | na . Ovember 1 - - g ddell flnd abnulm y . + . o . . N . O
- IR ’Tv‘ro of thcse abnorma).»féood o B ' o ()‘fl ‘\Iovém‘bcr 1558 is graphically illustrated by he Comparative Diagram Sheet No. XX‘ . o
S - gbnormal floed ' . ‘004s, viz,, Noves “ya ‘ ’ - o T ‘ oL .o ‘ C
: - h . nb . ‘ . . . P, . ;
L &«c‘yelonio mgﬁ}]ﬁld 1871 and 188¢ ey, = have boon tf‘;’{ 167‘1‘and November 1850, g . o  TVith this brief description of the plysical features of the Upper and Lower . .
) Cy , ) ' st Y w axen to illustrate the subject ; {7 A Villeys of the Cauyery River, and with -
\ 20, On the for T C)’C{Onio ere both the effects of. Leavy ¢ . Jremarks on the records of the flood of Novem- . ¢1,x assistance of the accompanying maps, ;R
o - N’ntu'm wud lDlé:‘I' octamon th(,) h(‘;l\'y rai ; u» T,amfall. X ' . ? . Ler 1858, B - di-igrams, and tables of dlschurgos w]nch L 2
Lo ad e ' o G nfa ; JOSEEETE o ‘ : e .
; 1871 and 1 g;«z’nt of the eyalone Tainfy)] of of the ae‘;tﬂs confined to the northern parts | i have been prepared from the more precise datd ivailable, and from the experience which
1 ' D it, havin 2 and the cyelone which caused 1 - _ has been acquired during the past docade, it s hoped that a satisfactory expla}‘mtmn é
‘ - - 8long the Coygt, The healvv i"ain;‘ ',1' . -quebar f“‘ b:};mk the deltw at about Tran- Iy of most of the valuable records of the flood of I:Tovember 1858, which have hitherto N
C . doaies :’af It)rmcipany»' eonfineq toﬁidwh-,ch aemmpz;nig}i %};Z 1»0 1have gone worthwards | i been considered quite unaccountable, mag be atived at, and wo shall now proceed to %
- LQre n 3 . N e Ban h yelnn 9 . g k| . . ; [ . K . A R o : . k
the Del%a, inoalt;‘fx (z‘gx the& south, Thi:t;ht?em Portious of the 3)2‘1?5; dlsé; November 1% investigate, ; ; o S T ¥
Pt orth-westerly divectr s 20T €3¢ o ita ay ands: P S o e : BERRE R 2 S
| - split on the Pucharnal; Hiﬁsﬂf )g*’e?tmn h(’twepg CTOHI;‘*.;;EPGHS to have pasge(tih& rl‘;ndl.: o o , , T o : IR C 4
the valley of the Couvery, probup C 148 of the souéy;m?“frf-‘ *Spatam, and hovioe | " Tue Maxrvox Frood DiscHARGES OF THE CAT/ERY, 4D 118 EFFLUENTS, THEIR UATSES .« ©
* causing a high flood of 17 Feot ]é MY a3 fap ag Ootacamy POYUON Werg ppppind vl . ’ , .
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26 The great flood of Novembor 1858 i tho highest flood in the Cauvery river
‘ ’ ‘ . of which there are any actual records; -

given at §y, : . o o
vefs N E Tlood of hoveml_)e; 1858 hizhest on reggrd. al hough there are traditions of still higher

ud 1889, and ?he abstract o
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22. The Madras Inrigution Chief | r ¢ given n APPendices N:é,q %’&hzggi%fan L ‘ X ' floods having occurred at the beginning of the present _century, the agtual Tecords of . :
" Damage done by the srelsaic atpr o Fagineer, Colop 1 Al o VL - floods do'pot go further back thaa to 1843, R .
., Pamage done by the cyelunic rainfy)] £ had o el Mullips, 1 B has bl _A ‘ guds du go 1 ‘ Aol ' o -
e Cot ) o1 1880, 44 ocular depmamct pear o 288" himgelf - ) . . \ R POV L A S
L Rivers of the meteorolosical distu}}" " the flood b Lanslmtmn of the effeets op 1 .97, From the records of the flood of Nivember 18081, it {«Quld appear th}';{t tlée , Lo
. . . pild. 3 DAL A ’ : anks PR L ' . ! i . o k S el tor OGS 1 st N qonith sude - R
. zz?l:g?idse;llnﬂ)];: eth :_tmibauce happenzge;f f}tlhe ?:} st Novcmbet;ﬁ;i‘lz Vgﬂiélﬂa{gi \/e’fzir ? E- I " Tecorded’ behaviour of flood of November g(:fy rf’:gn;mg lf?e?f ,:’2 gﬁéhe: ,;‘:) & feet 3 ?n‘ :
Trichinopoly anjll '}r:ny by the draing g, . Er:;‘?;._nd, ‘the morning followinoc’o SdWhrch j _ [ £ NS B M LT irches at{ the Cauvery dam, from 0 to 9 feet . 7 ]
. . head of the- Vennérjo,l; (vide Gengo Ma uShlttte ver 200 squarg mile a,% vere ) = ST * 6 inches on the north branch, and from 2 inchesto 7 feet 3 inches on the south branch, of . . v
""" 4 feet 6 tnches on the ;2 0(;‘75 that th.re Wa}; o Eiej No. 1), The Wator i‘enf‘ Ctween - ) SR " . the Upper Anicut, sud simultancously ou. the seme date to 14 feet 4 inches on the Grand 3
.. -7 " Venndr head had beena In gt the{ref{?ﬂatgp ‘b uly 3 i:eet 3 ineheg on th lbtf}r & the . ' S U0 Apicutto 10 feet 11 incheson the Covilady Kajugnlah, and from 3 fect 1 inch to 17 fect C
. 1. . bden avoided with: thecﬂc:)sed %thre]'," X a.tOVG. and it 13 considered ¢}, ¢ € ISt. aud . .. 10incheson the Colcroon guage pillar opposite the Grand Anicut.: ~And on the gucceed-', S
o " had been sufficiently high, 0d, bankg ' e'ca astrophe which happened oven if the } g "', “ing day, the 22nd, the wator ut ihe Lower ‘Anisut, is shown to have risen from 4 feet 9. .
.. . the hcad of the Venngr fvr:)?ﬂgle Ytlety bilog;‘esent condition, aﬁhougﬁoyﬁ}? Othhave } » ‘ * inches to 11 feet 6 inches on the north branch, and from 5 feet to 12 feet on the south » =ty
o C . and would have been of 1}1 & Mmater: clear, the re"ﬂatic ol» 1 the banks i . ' braneh, N o S ' T E
..+ flood of the 2 € Sreataqy o orially helpog g, oo O UOD OF the water st " o o T ERE | o o
L R 93 ith idem €amo oy, ti-; a8sistance aftex? it h}ﬁ preventing the damage, ] s * 28, - This flood, which was’ essentially normal ‘at the south branch gauge Upper = .7y
' 25, The abnorma] flood of o "UVeT fromaboyy o o OCCWITCd, When the high j L o N o Agicut, was abnormal at the morth branch . . * . 5
i Accurate data ; o Oflvt & Tth Wove e R G gn . | S . Abpormal nature of flood of Nuvemher 1858 "of:thﬁt’ Anicut’ and throughout the Delta * . i
.« inLower V&?lz;oo;»?giﬁxlj?gféod‘dig“’zhar e’)s’ cm?;ifir:}rlﬁl 1871,‘ ialthoug}l it did vere: g ‘ | ?ﬁ;thin delta. S L “below, especially at the Gl;ant Anicat and U
3 . ‘?f §ovember 1871~ . 5 ﬁ}-n ormgy ﬂgod yﬂvarar: ama‘f"'e.'in the talyks e'rgf ; S ‘ tovilady ‘Kalingulah, where the abnormal differences were. so great that thfey have ‘ ¥ g
. N A Yr' referred tg 3 and Shiy ali," ig prinei‘ i ' . "~ hitherto been considered inexplicable, and almt.t all the valuable records of this flood, = ; RRRRRYL
| 3 DRI data g5 1 lll'th’lts report for the apxﬁ:fu{, \ " maintained at different parts of the Delta, by different and indeportnden(;‘obsoryers, have )
A o \\‘ P n}‘mm“{mﬁood discharges'kin ‘ \ S L T S Lo 4 . S
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.. been considered ag more or less unrisple’ : - j ’ . And again at pal;agraph 78 of his memorandum printed with Proceedings of lf\Iadrpg T R
» % _discarded or altered to what must nos table and untrustworthy, and have been either : Government, No. 417, dated 20th February 1874, fhe same officer states 1n reference Lo

g appes . : ‘ 3 ‘ : : L » , ¥ :

' : L ] usl NO¥ appear a dangerous extent, ' ) ‘ to the Lower Anicuts: " ‘ . Lo L : B

I 29,' As the value of all caleuly fons aud ste , . | g "' «Ip the flood of 1858 the water rose to 12 feet abo&;e the crown of the south ‘bran_ch; this’ , L]
' QObjections against “the aoirene - n3an dstatements of maximum flogd dischurges : i may be relied upon as correct ; the water level below the dam was not* marked, but the fhﬂerenw o -

© T of flood of 18 5310 1o e{zg:‘.acy of the Teords evt)en_d. entirely on the ac narey  and : . - of fevel was probably inappreciable ; the level to which tiie water rose on the north bxa;mh was o o

. Xamined in detaj, . SUIflCl(*ncy of the records and data on ! ‘ E _ . pot* marked, and the waler returns are not to be relied upon.” e o Co 3

<71 to explain the circumstances xng inc'* which they are bused, it will be 'm.cf.sgary" i 1 . : . Now, as regards the Upper Anijcut, it will bT seen by a reference to Diagram. -
.. ... several parts of the Delta at which ]}}("PCG of the great flood of N ovember 1858 at the ! . Sheet No. XXI that the normal afflux with a 12-fdet flood is 1:50 of a foot, or nearl_y' S D

;.. the acenracy. of which is mot corr ‘oisters have been maintained, discardind those ! g . three times that allowed, by the Superintendingi Enginecr.” .The accuracy of this : Lo
- v convenient way to do this wil] be t Oorated by concurrent ervidence, And the most i L, " diagram was very carefully tested by the .results of the last high flood of 24th £ X
;,‘ i _maised. S 0 kefer, in detml,‘to each objection which Las been i E : e Nogember 1880, which was a particularly favorable vue, having gauged 11 feet 10 g

B 30 Th L . . SN | L b ) Y inches at both ends of the Cauvery Dam.. The actpal heights of the water above and -
. \e‘ﬁrst great dxﬁiculty which appears to have Ar(;< o t);] . . : ; ¥ . below the anient were taken, with a levelling 1pbtrument fron: the marl.is left by the '3
Variations in recorded afflex of | of the loeul Elrlﬂ']:;](.t(l,rc‘ ,ns‘t-’lf to the mind ' S . flood, immediately afterwards.. The relative hrexpgl}fs of these marks, which were very | %
Tl ey e L 1838 (i At v 1o ot or ¢ cleorand well deined giving m sffux of 193 f & foot, Jave been ploted on the
. heer. | ‘ “ngl- . s > recorde 7 S + 'diagram and agree with it @bsoluteiy. ' . . e L Lo i ' ’
: C 1858 bt . o o iﬁgk ﬂs:t the dfferent  works, in some . 0 diag The writer of this report is notyprep'ared to say that the Superintending Engineer - 3
approa lﬁfnb very much greater thay duris ls e recorded a‘fﬁux of the flood of * ! - . . o - e Geuts proballe | ™Y not be theoretically eorreet in stating 3
reios oSt e et e i Dy oy ld | mpept e b s e RS S
.. does not aetnall ed 90ds the afflyy at any ord; wugincers, who afiirm that : L - S &% LI . . - Upper) Anicut, during a 12-.feet, flood, is y i
; ‘ FoHy disappear. -y Any ordivary weir must be very small if it ] H “only -60 of a foot ; but, if 80, the only way to account for the difference is to’ assume ¢ <L §
.+ 3L In order to as(;v\'r‘- i poos - I e ‘ tha%’ the bed of the Coleroon for some distance below the anicut has been deepened . - .

S _ oriain the,actual state Of’th e , p f "' ont by the difference, or by 1-60.— G0 = +00, or by nearly one foot. That the bed . : -

. . Diagrams to astertain rormal equj )'5 ' tOvcérefulls ceas? ) 16 has .b?ern , pectssary. 1 - of ' the Colergon has been decpened out to a greater depth than - this, opposite the o
P eiwh work corre.sonding to dif(fler'va &8 2t yocords of 1 Samine ab fnilio “all the } v yadavagoody and Perimaleovil surpluses, is cvident from the cross sections given ' . 3
IS ,Cauvery SN O lepths diagrams (gﬁ)i})ds, aud to plot on separate { [ " . on Sheets Nos. XI and X1IT, and the Superintending Engineér himself, at paragraph 21 | - '
"0 = waler above, and below cach wesl - - o the relative Ii:it:hl\ o X X1 to XIVIIT), ! of his letter, No. 1464, dated Tth Juntiary 1868, shiows that the Coleroon has become | "

" on Cauvery Dam.: A b; th‘?‘ ok ar every flood with refer N ab()v'e'LI.ﬁ'.L_" of the | L . decpencd by 64 of afoot at the 150 yardg-kalingulah, 8 miles below the Upper Anicut. : "
v+ " 'branch Upper Anicut, the nm}iﬁems,. a8 18 explained on thee?lqe to differing depths l’ o So it i not-improbable that there hay becn somé deepening of the bed below the ;
~ . corresponding to differing depths aéq““’al?ﬂtvhcights of water x:iriam’ for'the south | - unicuts, but it must have happcned before 1358, as the recorded afflux of that year .. @ .
e ety d L x . Cauww Dam has been urrive a?,f?}m {or hegd) { U agrees with the diagram. |, . T U s e b o o C s
- e Y Wl'fhng the floods ing the 'ty cotonarte Ror each woyg, ; L ‘ The same cause may, also account in some megsure for the consideralle afflux at AT
BEUES 1\0111&&1” end abuormel heights of wat;r’ ¢ former r;ru;s, normal and abnormg) —the ! g* the Lower Anicuts, as shown on the diagrams.~ It must, however, be stated here that =~ =~ = 7 )
. latter reeeiving hu"ments:ltiéus . ny accé)ss?zlxﬁ ‘thm}ugh the Delta ﬁ',ithOui' - 1 T ~ the data on which the Lower Anicit diag{ﬂms hajve been prepared is‘not 50 preci§e S g
- rainfalls,~we are at once a‘Plln 20ordance with the in to'm'm ocal drainage, ang the ’ F , as at the Upper Anicuts, and they are possibly notso correet. . . Lt
 abnormal floods, and thus | 1.3 e.ta compare the heje) nsity and Incidence of Jogal - ; to . (8) Inreferring to the gauge readings at the Upper Anicuts, the Superintend- ©
- Hoods, am s indicate ayg explain fho “ghis of water during gmilap o | . ‘ : RS } ing Engineer eays, at paragraphs 15 and .
R 33 Tn order £ jnsuge N pam T cquses, - . . e smnlar .. i 1( . " High-water gauge readings of flood of 1858 st 16 of} his , memorandum, printed ' with
S : : : . Curaey in al'l’iving at i s o Wi £ . Opper Anicut; local Bugineer's d{??‘bts o0 Proceedings . of : Madras . Government, ° o e
" Values of the seros of ga'uggsn't L ’ it has b e relative heights of the water, . = - ' ‘ + the acouracy.’ I A 417, dated 20th February 1874: # = .. ' e
: Captam’ Mead’s ang Lieutena.ntnlfn fr 2 been Decessary in the first place t(; E - « Yfuch reliance cannot be placed on the high-wuter gaugereadings of the flood of November + * . P
lovels. " tooe T Aonilly ZSCertam the. values above M.S.L. Of' the B - . "1858, when the damage doné' in the Delta was very great, and the natives were seeking safely Y
, “to them in Caplain Meadry - cngmﬁ each\gauge,'and these have been {r L ' for themselves and their ffxnnhes 'by flight from the nelgE}hogrhopd of the.rivers. = R w,.»?
: Appendix No. IV, Tn fixi 8 &nd 'eutenanf; R:m'yil S?Ieft“’d' from the values given % 7, 416,  As stated above the hlgh-z";ter }eggl OV‘fﬂ‘ 80“53‘} ?ank of the anicut was7 feet 3 inches, I
" should be taken that ng _the W iron 1y's levels, and are recorded in‘ { { . + and that over the Cauvery Dam must have been from 13 feet 3 inches to 1'3 feet 6 'inches, or . , . o
L 1 ab ﬁ.the Original vi] gauges throughout the Delt i / {0 within from 3 to 6 inches of the top of the parapet.’ The gauge reading is given at 15 feet 6 o
-, . records cannot be utilized, =, . 'AUCS are given to the zeros s ol 3 a_,~8reat care i P ! jnches, which is certainly inaccurate, as the parapet -wus not . submerged, and tho level -is o
, Aotral s at' o . L k , - ek erwise the.pasb | ,5' ; ] altogether inconsistent with that s]lt)og_[n a8 thetl?,vol over the anicut; the latter Wasfa(‘cessible, ] S
three fimes the Jﬂﬁf’; 22d Lower Anjeuts. | f ST R ; ; and the reading of its gauge ia probably correct.” 3 A o N
. Enginoer. SHWE estimated by Loca]’ side 34'_ We shall now pi’occed to o | f ~ The Superintending Engmeer"s”dedpctmns regarding the height of water onthe "' .. ]
N | " , o | Y48 serigtim the severa} difficultieg wﬁ‘??x;‘ [ i , " B . Cauvery, Dam' are manifestly correct. ‘ Co
. © (a) At Paragraph 3 of his ylet‘t L ave Presented themselyeg: . - 1c 1 SO " The cqrrespondence of ]Lz‘:e lnghl}water gauge  But, as the gaunge readings for the south - * )
;. Ings of Mau}ras G?".emment, No, %gr, No. 1464, dateq Tth January 13 AR {' v R re_adl".gs.f" g""g of ; 5811"1"" ‘ PP‘"',Am"f"c branch, when plotted, agree perfectly . . .
.+ Engineer, Sixth Division (Captain b W Gated 18th March 1868 thrgr S!‘ﬁs,‘_})roce‘ed- 4 % L -with similar floo “S IR T with the accompanying diagram, and .. . . ]
“In a 12-feet flood the differopeg akes), says 1n reference to the Up é;pzx ptending 'f; " "ag the sbnormity of those for the north branch are fully explained by the almost . . A
y NothBranch' L. G o f lovel between the wate, above andpb1 weuts: 4 i precisely similar occurrence ,whlch happened on the 22nd November last, and which | = = /= .
) "Sou‘sh moe e gg foot. :fgm Per. margin, and as {he wjtg:" the avient ! ‘ , : » - | L I
| " the anient removed on tirel oo ﬂ':mut nclusive of sluines jg 9 189 “;&‘_Y of ) t!xe % y L & The heig?xt of the water may not have been marked on the work Put the heights given in the register have been Lo ¥

. ¥y the water 1 . L5} W&ferway of the O ol cet, while 3 ¥ ‘ lorted on the eccompanying diagrum, and the 1_n_cwase§ atllux is guite explined byjthe obstruction caused by the arches ; i . o3

. , by about -4 of a foot.” , 9vel in the Cauvery png Cole WVeTy is 1950 foot , were : i ho level of the water ai the south branch, which the Superintending Eagineer states may bo relied upon, ruse to within - o g
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P “oned In inundations » © ° ;breaches in the Cigan. o rited and ofte ' draining iuto the Cauvery from the south between the Cauvery Dam and Venndr
;" This process, ihich Colone] ‘ Ilead and pa’ abnormal flond enters the Coleroon from the torth. £dch an ovent:

done ‘Purpusely by the ryoty :sl wunld probably be gecompanied by a very high Jocal flond in the Venndr and perhaps  * Ry
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L ‘ 20
the utmost importane fo*r the ;
; e safety of {14 Del
.. Cauvery at the Vennar Head would be—. -
« 4 Normal discharge at Canver : o
, yDam . ‘ ’
. LI?SS surplus at 150 yards Kaiingnian " . . R 82’33:;

\ %}morxnal accession from sout) bank aboyt 'll‘x;il};ni:;lf’;,:l} Cenvery - 82,800

i

In this case the dischurge of the

Py

J “volume - 100,000 -
| - Total'volumo in the Cauvery ot 11, Veunér Heag L 182 k00 ‘
| . . And the discharge of the Colernmn . ' , | ~‘:~_‘ .
. . ' Discha.rge Upper AniouL: eroon ‘?Vc-uld bo— ’

* . Plus surplus at 159 yards K;;l.ingul;;l': " T ' Sggog

Total Yolume in‘Coleroon at the Grang Anieut |

. Now, .if lwe take th maximum cz; acity ~ '
fwe D& Ma pacity of the Coleroon to be 300 (inn - . . ‘
- per secohd, it will be evident thyt the Tho in tho Gy 1000 cubic'feet
| . Whol avery, vi 0
cubic fect Per second, eould in thig case b(; igfﬁ; i‘:? t?};m e Caavery, o 182,800
the normal discharg b expony o0 A

e from the Uppep \ R4, 50 long as
* Dén gauge ang there is no abn’brg)a ey docs not Stoced 1 feet on the Cauyer ¥

Coleronn sy take all, aud. g, 1 discharge into the ()

ant; . O ‘ eroon from the popy,
from the Upper Valley exceeds flludnt‘ty Which the Colergop can take wheq by the

N . . fEF‘t on th ’ v ’ .
reduced ip propoguon to the votume Whic% %a;;‘s’:;j; g;alxlr; a((}laufsteh Wl_ll eeeleris parihys
2nd—~When g Possible may; ’ : otiie 1slang,

. mauwm flood, gav. . ; :
renelves po abnormal augmentati, 2 B8¥; of 14 foet on the (

( 03 to > Lauvery Dam

Proposed regulatorgat the G : Lo the COIC“-‘?“ O 1o the auvery abze the
ein— , "o ] ~ OO eXsting cireumst

\‘\
88,000 -

i

o e ances there gould
i w. [ R . ‘ ‘
C DR . * o b T o
s . s LN , . . . T‘ ' ‘ . ' AT 2 ¢
y , Ct}u\;;ery at head of Tulang v ot ba g"gf"e;
o Duschargeq by all surplus works s per sjrlo.}:l‘ieal {;{,{e R 152,00y .
, . S - ) B Tt e 98,000
’ o ‘ Remainder entering intq Delta 59,00
< Now the normal equivalent ¢, & 14-feet floog C ~ =
, e Lower Anjout ig % VBuvery Dam g

nd as maximufn tapacity of Colaroon i ! e 254,00

b The"quantit by whi v N 300 000
: oo 7 y hich t‘l‘m,qauve?y Diight be furthey reduc'ed is k:b;"
8 ‘me‘these two exampleg 34 Will be geeq th o

? o (:The great difficulty anq | an ' b

i rewst e Combimer 2 3Y Number op ...

~ floods of magnitnde (tio Z’f in regulgting OEUIb_lnatlonS.wm odour inof complicated
':, ‘tfalegraphic “ommunieatjgy, - Overcomg by

* the permanent location of |

e

o be absolptel.y Recessary for the oﬁac . “OgIneer at t}q he: d WI;en he recomm.endf.:d

.7 Communication with g1 17 er cherge to b v, 0 fact, it will

The respousibility thyy Wxi)lli ban OWer Anicuts ang 'withmh ¢ <8raphic or telephonic

‘be great, and it Will be ¢} I'e Placeg in the and the other Vean

¢ melenoe proviges, No thirg. o nat ¢ Urish hip {;ﬁ o Txeeutiy,g Engineer will
: - mitted to be run “Tate : 114 the applianceg

o DL Which mod
(}odzf,vari works, whieh STaph Wirg :(fo;fn Pays a dl'VIdend or not, 71;;3 pe(’l;‘ri
munieation with ey, other aly > S“Pposed ¢, Py panyin; . it. Even ths Upper
44, Ify " 08t ag 800D a3 they n orC Placed in t910.!3;1‘211)hic com-
2 a8 regulaty;n of the 008yt CY were Commenced. B
. General remarkg on the degion VRIS of 5

‘ o " imI‘Ortant . ‘
" regulators g, (e Grang A,uifor the Prorpseq | 83 that of and valuab]

r e a Delté
cn >

P

A ' Paptaiu chad s b ] ¥ Th y 1t 18 worth doi 11
Lo ¥ all aore ' 8 site for . - toing well.
. ¢ thaty had that officer béez‘; ‘ino%:;e e the on Y proper sitzl.le regulatory Selected by

. » sy ay- Sai(),n .
. ,h‘”é s‘eefllthe, lmpossibility of Passinglo:fr ttllllz furrztillllflr ,&d a1 available, he a1y
L o ; “44 Anicut, wigy ;
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undertfaking atean auvery is Worthwhile .

At X I P

L

e et

B , » .

. ' . .
. : . . [
. , . o
! o 21 ¢ ' S
. ; .
i > B R >
. , ;s . s
'

o £ gmE n stones and
£ 6 feet rise, and a clear waterway of only 2:75%ct between tops of dam ston
0 H

X : . , g d
- haunches, the very great bodies of water which yust occasionally be dealt with, an
.- ha ’

) bie feet ooy into the Coleroon, wide '
‘ as much as 180,000 cubic feetper second in e of
gﬁﬁ;ﬁyg’ To discharge this quantity W"UMTeqm’:f ne*t‘]rlly Lg&%g‘é’;ﬁ?fiﬁzut .
o] J g Q8. ad of wass as ths pr .
; th between 2 and 3 feet head of w azr, an o s 1d be use-
» Openvents wi 'k built with stone and mudin the heart of it, it wou .
is an old native y‘{mk built with stone an 1::1:5 tltry and do anything igthertmg;'
: T o . similar to those to
intending Engineer’s memorandum, para- qt. L vented Qam, Bl ) i
Supﬁ;};ﬁeES:nﬁriﬂigé with Proceedings, Madras Pl‘OVﬂed to ‘the Cauvery and.. Venlt;ﬁ,g
. aovernment‘, No. 417, dated 2uth February heady should undoubtedly be built in

1874, T . ‘ “Place'of the Grand Anicut. "'

b : N ith the nost 1itablel alignment to be given :
45, The position of such a dam, Wlt}% tou:cb? O(,b‘aui'léry at.the head of the Delta, -,
Position of the regulators and the most suitame is shhwn on Sheet No. XIV., It will ble e
alignment to be given to the river. . -, obseyed that Capfain- Bji:eaxlté 8 }I:roszz .
o , C . y f . the Delta, has ‘
, ' gulator at the Grand Anicut the real head y - i ‘
??llmxilzf toﬂ;ﬁ ;;g-}:inrr oufthis alignment. Probyly the most 1mpor ta‘?i tfeélegfe? 2:
dl e d'from these regulators would be lost by leaving. the Venndr Odt' b};‘com" ‘
£ ‘31'1;‘3 r in fact, whether the outlets into the Guvery and Coleroon a(xi'e to  tine
partly 801’ 1, bh; (’)r not, the complete closing of he Vennér:h\ead shol.ll B 'f "y of‘
pletely ¢ lo; for the nocessity for this we have oy to “consider ile grontistances of
?L? Pe'sszgii ,du(;in g the flood of 22nd November 850 and the succeeding days. .
e Ve iring : C ' ‘

o

: i i 1t of rorvi ‘as_showa ou the plan -
B . The wrectifization of the alignment of the Cauy cryy as_shos
Lo 406, " The »f‘:tv"“‘,’i N Suig No. X1V, may seem -a hgavy wqr%;
The rectification _of the alignment of the to astranger, but any one aequainted wll}t ;
Cauvery will not be expensive. , " the Canjore rivers, snd who has Se((:en v; (?
has actually been done in this way in the 1(auvcry 1159111@ bztf-:tzlrlldﬂi%e &Z-tum{
salinoal e amoorty head within lat years will unde \ .
* Calingula and the Coodam b b ! undevstand the circum-
’ ’ ) in training of the potion of the rive _
stances of the case;in the : o | ’ ; e
ext}msive islands and promontories have been retigved, and many acres of the river b

: " 8 " s soctions of the actual
.~ perthanently reclaimed ata very moderate <cos, Two cros

.
. ! o IO \ 0. XI-
*, reclamations which have been made in one of thy bends are given on Sheet N

A\

! _ ‘
j "The principal portion of the land to be vemove] is the strip between the Cauvery
f

and Venndr Rivers below the Venndr Load, anl should jit be considered :;li;"l:ﬁgz
to allow this part of the work to remain ,untxlﬂ. more convenient t;easox;,rk PP
should happen to be any misplaced scntlmen*tahsIn in regard %0 1‘; ‘yed to stand
immediate predecessors, the bridge at the Veundr head may eha Ozistin" waters
and the strip of land ma{ remain as an island Vithout reducing the ’et, o aad moro
way as shown by the alignment marked n reg, until a less conservativ ass 1he
practical gencration shall remove both bridge and island. - But in fan)l’ e
Grand Anicut must be removed to allow smplus)ﬂpod-waters to pas; I'Oeny the cther
- Coleroon. This grand old work has probably ¢rined more money ttalt)l a deniod that
irrigation works of India put together, but at the same time it canno et't'es of sand
it has been the principal cause of the compluints 83 to the excessive qamnﬁ. 1‘;31 were it
silt and upper flovds which have been forced dovn” into thg Dglta, and.which, we
not for the grund anicut, would be shared by the Coleroon. :

. : ” c . ” ) - hiy l‘ ¥ "Ve
. 47, ‘From.a consideration of all the facts of ths case now-before us, we arrl

. i ith
! N . , + at the following general conclusions wi
, , G‘m"{al, copelugions. - - refercnce to thg control and regulation of
. flood-waters throuzhout the Delty of the Cauvery ;- - ‘ ’

. 1. That owing to the extent ang geogruphical position of the Delta and tl(xle
.+ lands draining. directly into It, the complete exclusion of upper flood- .

, o, waters from the Dalty of from any portion of it is not practicable or

advisables . .

1L That for the same reasons o fix or limit the flood discharge down any
Trr .. OnC river ig cqually inadmissible, | - N

Becessary, esiﬂiﬁially at the head of the Delta, i.c., at the Grand Anicut.
:’\\ f{ ' o ‘f ‘ ‘ .
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04t regulation 'of flouds, in the PYoper sense of the term, is imperatively .
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. 49. The followi

o _LIIY. That the rég;ﬂa*i(-‘ii A

. M
'

.
R

VIR ey, wn TR AT e ey o g T g e ey
' [

i‘éods of magnitude, at least at the head of the
L * Delta, becomes durigesus, if not absolutely impossible, without tele-

. -

R "Yenndr and other reg lators, g ' o
. * V. That flood outlets of sufhient capacity, to take off all local floods, and a

- .. 7 fair proportion of the upper Hoods, are absolutely necessary for each

. RIS section of the Delta,and . that withéut them all regulation above is
R C T useless. Y L L,

+ 7 UVI That'an Act of the legisléure is of primary importance for the protection

F

.~ peculiar circumstancesof the Cauvery Delta, frequently rewiain s'everal
W, < consecutive years witout being required to perform fully their own

W legitimate funetions, And. that without such an Act there can be no
o o real conservaucy, and consequently, no complete protection from floods,

1
'
‘

CarcoraioNn or DiscHARGES. T ‘ .

48. The ‘calenlations
. Tuvestigations by Ganguillet and Kuter. n

“into the flow of the water in river
10, thenecessity for applying co-effic
. but for different ciasse

based upon the results of the recent
investigations by Ganguiliet and Kutter*
and canals. These investigations have shown
ient; which shall vary, not only for each depth of water,
s and descriptons of rivers and channels, © = ‘

ug is the fornq;]a'of Kutter, as applied to English feet :—

co , 1811 + 418 + 0-00281 . " Lol , ?
SN Kattor's Form T TR l e
T e u?""”m;?ﬂ:l; D= =3 **77‘“‘(,70‘(}2‘51‘“*—33- XxAx RS - -
. » , Tables, » . 1 + 416 + _'__S—"" . i l,.
[ A ) ' YR

‘

- and this may be reddcod fo the simple frmula D = A x Q x V/R3. N ’

¢ - .and applied to different values of (N) us has been done by Mr, igham in the

A breparation and arrangement of hij tables, by which all the calculations of river
o » Gischarges have been made for this report. | . . . ’ '

50, ‘Thaaifolloxsring are the cifferent values of (N), for the threo recognised
.. The co-cfficient of idughness and irpegularity’’ clusses of

R . -for rivers with permancnt beds, o 7 v Ichdnnels:-—-;. \
! C Y - : “ o o .

e

o N
v " ¢

S Co o Lo A ' ".'(\’uluesofN.’) h
Lo T I. Porfoct vrder, perfectly fre from stones and woeeds e em 025
e ; IL Moderately good order, fiee from stefiog and weads e 030
S04 IIL Bad order, over-grown ¢r impaded by detritus .0 - 033
s It will be observed that the above classes 1

i of X efer.only to rivers and -camals in earthen
1 chiannels with permanent sides and bottoms ;

: . s L B ) and to make the formula perfectly
"o o applicsble 1 the rivers of Southern India, whose sandy beds are known to'be more or
L o1 less seoured out and dee

l
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" graphic communicatia with the Upper and Lower Anicuts und the’

ang eonservaixcy of swplus streams, great and small, which, from the "

of the dscharges referred to,in this report have been -

rivers and capals. in earthen

) pened during Hoods, it would he necessury either {o know fhe
.. dctual section of the p

i
[ S V '

- 617 - The rivers of the

' ’ . ;o S ; t the extra depth scoured,
: . ' The co~officients of rlgl‘phnees and 1 . their d(‘pth’ tha ; \
o ; oL B et lrregulanty . sequently the extra discharee due
:r - ‘ fﬂz‘ltgfe :bl‘l)ad 5;;nf1y n“l'erﬁ"ﬁf the Cﬂ.u?cry 8nd COnbtql ) fad

to enlargement of section during floods,

. . . o ' _must be smau; it iS probably nof more
J :, ';( ) . ’ i , ( .._-M:"‘Q*M_‘.m—;m —— : -
A .* Dio penew Formesin fur siie Destimmung

ey

: der mittlorn Geschwindigkeit des Wassors in Carialan und Tlussen.
AU " The greatest hydraulic mean dopth of the

: ; 4 " P io fe cond,
Cularnon River, with a maximum discharge of 285,000 cubic ‘f"gtn C'dze s n0t
s 0, . tbes not exceed 15 fock, and that of tha Cauvery with & maximum discharge of 132,000 eubic feet PYC“":!;‘G‘)“ Symopt:eal
Ty . exoood 104 feel The possible maximons depth of wator on Juvvery dum, wiuch is taken t 14 fegt mi‘ :rro s alibourh the
s " Talde, Sheal No. XV, dars nok reprosent the actasl working hydroalic mean depth of e reduond, Tk the dird argre
Cauvery cam i§ parkaps olear of aand with this Japth of water on it, fhe velocity throngh *{ ."; few fect wide, #0 that the
, at l}l‘lul mu~t PQHKI l}p} df&’-h&n{gs at ﬁ:\e Oﬁu'r :w;tionﬂ .bl'!low‘r 'The (Igzm-ery (’.Ef’in lﬂt‘;nng the (‘nuvﬂ‘y dam in at suv
' T gtace T40l over it hevomes Emc:xc:ﬂly hineasarcble; heidos which, the n?umpb:;d on the sectiong of sand depok lu{
» time parfoctly clear of sand a; yet t;‘-,eb“ cstadlisied. T%’lalus&:;ﬁ\p;;?bﬁzg 'x?:in meroly to complote 1}10.8;‘?)8-}’“"?!!
T vole by Suporvisor Mahalva Iver, shown on Kneet No. L4y and R btaining the theurcie velocity throw
?;“ 'bI’: tc/; Dxi::harge*. as expinined in the note gt foct of tablo, fﬂr«ﬂm "E"’[ﬁc?fuxf: bilnlxilg and 2 nilvs below the dam a8
the dim; the nctual discbarges of the Cauvery having bovn caleulatud ' .
ok . . . i
herealier expluined. : C ’ . i
i o SR

- ’ + . .
5 .

RS ) tver during the flood, or to apply an extra co-eflicient to an’
oo already complicated formula, oo T s TR ‘ '

Cauvery Delty are, however, so very broad in proportiont to
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‘gauges, 1o ascertain the precise surface* falls of t

.Which the velocity through any particular sectio
.waterway is materially vitiated by taking the s

-t} .
or lesa than 1he differense that would be caused by mk”?"“’f
N = U30ud N = 0555 and taking into consideration, morcuver, the friction (;au.‘fed
by the broad sapd ¥ surface of the river bed, ural the resistance un_d loss of power Wh“".h
nust bo sustained in setling in motion the sand italf, it 15 eonsidered that very ﬁilr
pproximations to the actuul discharges of the rivers of the Cauvery Delta w.ll‘li,,e
arrived at by taking N = 035 for those sections where the sandy beds are b‘wa; ur:
than the average; and N = 930 where they are nurrower than the average.  So t,“‘d
N = _'0325 may be taken as the co-efficient of roughness and irregulanty t? bo applie
to uniform sections of the a erage width, \

52,

than 8 or 10 per eont,,

Having indicated the most suitable value to he given to (W), t_he co-efficient

‘ of roughness und irr(-gularny for caleu-

Construction of the Synoptical Table of dis- Iating the discharges of the rivers of the

charges. . ' - Cauvery Delta by Kutter’s. formula, it

will be Decessary to explain the process by which, the discharges over the anicuts and
surplus works entered in the Synoptical Table of discharges have been srrived at.

, ) \
. 93. The normal heights of water on the crests, with the aflux at each work

. corresponding to differing depths of water
Normal equivalent depths and afflux corre- on the Cauvery dam, have been obtained

sponding to depthd ou Cauvery dam. by means of the Diagram Sheets Nos, XX
to XXVIII. These diagrams, which have been Frepared from the recorded readings
of the gauges, fully explain themselves, and are Prubably the only means by which the
uormal equivalents could be accurately found. o ‘ :

54. 'Where possible, the discharges of the river channels theméelvm, calculated

The caleulated dischurges of rivers themselves by Kutter's formula, have been taken as

taken as the quantities passing over anicuts {he actual discharges over the masohry
where possible.’ S . A works atove, - e N ‘

55. Advantage has been -taken of the very distinet marks of ‘the flood of the

. ‘ 2ith November 1880, which ruse to 11

feet 10 inches on the Cauvery - dam

he Cauvery and Coloroon Rivers at

‘ringam Island and the 150 vards

ave showp on Sheets Nos. VI and

charges at thege sections have becn take
) . - n as
through the Cauvery dam. and )

Actual diséllarggs at Up[;er Anicuts,

each of the sections between the head of the
calingula. These sections with the flood levels

1X, and the means of the caleulated dig
the actual discharges

proportionate dischar
at 381 fect below the works, Ap ab
No. III. - . o '

. 56. Thoe moeans of the surface’ falls,

g settled by )
stract of these caleulntiog d by the scctions

1008 are given in Appendix
above and below o

S "

ach sectign have been
| ) ; th) : taken as the corr "
Separate and exact ohservations of the flod

lovels and surface falls for each . section |
absolutely necessary for caloulatipus.

aie

Cula ocities. at each section,
D rregularly margined rivers, like the

’ - Cauvery ang Coleroon, it is gt
‘ ' ‘ absolutel
necessary to know the exact surface fall through eagh section. 1t 3g manifestly ferru)i

neous to take the mean surface fall between three or more mileg of river, as some have
done in caleulating the discharges ; for, not only is thig surface fall net exactly that to

n i due, by
eriall ' urfuce fall pg-
great Iength of the river at ono time. a

573:, Having established the actual dischar

& straight line for any
Co-’efﬁc‘ien’ts of discharge over anjeuts and
relocities of approach to Upper Ani ts. -
veloei .ws 0 pPproac P :Anduu g‘ ordinary formulie of Dubmats for discharges
over Wewrs, in order that these co-efficienty

th may be applieq to. the other aupicuts and
surplus works when the discharges cannot be'calo}ﬂated*by the river formula. But

T————— "‘-\-q.~—,«_.__:——~.-~'w i M

correct co-efficients to he applied to the

A ettt

¥ sssuming a uaiform slp

of surface in this dig
and kabognla ; this is buth w pe ®

e ] to Toon t 8 A% & i I&‘ {Or
U to ha ( alor 154 y'll'd. n.‘dm:u ’

ket 1 ! '. ¥ Uf_ﬂrk‘n('l’ bctwe 1 ‘}'Q W b ¢ e of nlgh 14

d 23] the '|,Ter(;0n' evell in ma . . abuve !ni ] ]

v

. over the Upper Anicuts - ‘
8¢ over each branck of the anjeut bel h icuts; the

ect  surface falls for

t the sectional area or

Y8ES over ‘both branches of the Upper |
Anicuts, the next point is to ascertain the

ebwenn Upf.erl Anicut and 150 ym‘f“ t}ti‘;li!zlgﬂl-’l‘l*: ,
nee e a1l wHters O
rong in detsil, and mukes the food levels of Cul:l on tooven tha tal wy

the luulingula thote is elways a rped Sl
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Tagineer of Tanjore, Mr. W. Tages, who has afforded every assistance in procuring
ata for, and in some inst;

. Winees pugzesting and verifvino ati
bty ' puggesting ying, ?he caleulations now

o : CeNcLupine Remarks.

He_condiﬁqn of the Weter-supply of the Delig Lmu'l‘ the present efate of) the Liver Leds.

63 In no scheme for irrigation is it Possible to consider independently of cach
Water-supply and disposal of flonds cannot be S,?;ertﬁhe two most important SUbJeCtls'

oonsidered independently of each other, - and th ¢ d‘fondltllonf Oé -t{‘e water-supply
the irrigation of the Cauvery ich iy 1 e c15posal of flood-waters; mor 13
to this general rule, ory D’ém, “EIQh is 1‘n some\ respects peculiar, an exception

95 From the foregoing obszzrvations, however, it is plain that, owing to the
Complete arrangements for the regulstion of conditions of the Delta of the Cauvery,
floods will alsg be sufficient for_?listiiﬁgign each river gaust, under any circumstances,
of tho water-supply. \ CurTy a fair share of flood-waters, anfcll tﬁe
mor fully these floods

are controlled and regulated at }e head o © dccurately and carefully the

{ each river, the less will be the work

required to place them in a state of saf, ty be - : ——
" ments for the control and ety below. Ang it| follows that if the arrang

Tegulation of the flood-watcrs are complete, they will be
more than ample for the distribution of the Wwater-supply, and cor?sequ’ently may be
| E:prlll;’hand without further referenco to the present or future condition of the water-

67. Dut a8 ﬂ}e finanecial aspéets of an irrigation project cannot be‘ fully consi-

« dered without s proper knowledge of the
condltlonfs of its water-supply, it will not
 cial aspects of an irrigntion project. ® out of place Lere to make a few con-

‘ > o .o cluding remarks on the several points
connected with the water-suppl of the Cauvery De vhic ; il ¢
light by these investigations.pP 7 e uvp:y I‘)dm’ v?hxgh ﬁa‘ve been bxfought to

68, If the qalculations of tke discLarges by Kutter’s formula, which are now

‘submitted, are accepted as correct, it
follows that, while the maximum flood

discharges are greater than those which

' - . have hitherto b i ima
the actual water-supply of the Delta is only ahout. Tt eensidered the maxima,

thought to be the case ; and that,

.3 cubic yards per hour Per acre, when there is 5
only receives 11 cubic yards, orl ot e g
. other irrigated Deltas of this Pre

. 69.  This would at_once g

The diminished water-sapyl cootnts foy
. apparent waste of water %giehal?:g?ﬁ:h f(tn‘
been supposed to be th amiore,

y @ Cuso in Timforo,
- Major Oakes, R.E.

A knowledge of the conditions of wa:te:-sui)ply
necessary for the consideration of the finan.

. The supposed water-supply of the Deta must
be roduced by one-hal? if calculations by
Kutter's formula are accepted, .

on the Cauvery dam gauge, it
es3 than what is considered a sufficient supply for the
si%lency. o C ‘ '
ccount for the apparent waste of water in the Delta,
and the persistent avidity with which the
cultivators keep their sluices fully open
even during high floods; and when we
» at the Tt "+ read the sagacious obserVatigns made by
‘Proceodings, 1A, "~ Paragraph of his letter, No. 1464, dated 7th January
 dated 134, mgﬁ“"}g(?‘}vemment, o ggy 1868, with the light now before us, wo
3. ‘ “ will at onco sce the cor&ectngsls a}"éd;:;“l'g
i i arks, to the effect that 1
per ‘bour per aere lﬂcroz the Delry to limit thgfﬁgsi‘;ﬂ;‘rlxrtlekr%ntg it to 3 or 5 cubie yards
Sapply of the Ca*, 9 any othey gpecified aantity 3 and that, in fact, the proper
entering it durioe o LDeHa cay ot % 11 intermittent quantitics
gt during the T3 Caunot be estimated by the small it e Dolta s 10
Tecelvine 4 ° UWer stazes of the river, aud that in reality the
ive of Tork, I Supply until the rivers are actually in *good floo
Xpress i,

Frobably be g1,

¢ one-half what has ususlly been-
i1stead of the Delta receiving an abundant supply of -

d" asully
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" . necessity for storage reservoirs. .

A

70. The actual waler-supply of the Delta, being only one-half that which has
' N hitherto been considered” the case, the
sforing of the surplus water in the upper
valley of the river becomes doubly neces-
gary ;. atd the very. strong views which
have from time to {ime been expressed by
the Government of Madras are now
applicable -with double force. That the
coustinction of reservoirs is feacible may
"be seen by a porusal of the Preliminary
‘ ' : Leport on the Bhavdni Regulation Scheme,

dated 3rd May 1880, and which was recorded with Proceedings of the Madras Govern-
ment, No. 1196, dated 6th idem. . The figurcs in that report were bused ou those which
are uow considered to have been exeessive, and the probable supply from the Bhav(m;
becomes proportionately lessened. The margin of the actual supply of the Bhavéni
over the quantity used will still, however, be very great; and the averago annual
supply from that river will, in any case, probably be not less than 40,0600 mxlhqns of

The diminished water-supply suggests greater

Proceadings, Madras Government, No.. 795,
dated 14th March 1867, paragraph 11.

Despatch to the Secretary of state, No. 19,
dated Oth May 1867, ‘ ’

Proceedings, Madras Government, No. 2385,
dated 6th Augnst 1859, and Minute by the
President, duted 14th June 1869,

cubie feet, ‘
71.  As the average annual supply of the Cauvery is only onc-half what has
- bitherto been cstimated, the statement
made in the Bhavéui Report of the per-
rentaga of the rainfall in the valley of
o ST the Cauvery which can be utilized for
irrigation will necesnarily bo materially modified, and if we take 10 incles of rain as
ihe least aunual averuge sufficient to canse water to run off the land, and if we allow

Rough ruls for estimating percentage of rain-
falls run off in the upper valley of the
Cauvery. i ,

that the percentage Tun off is in proportion to ihe total annual rainfall, the following -
_rough rule, if applied to the upper basin of the Cauvery, gives the quantity run off
‘equal to the estimated quantity that passes the head of the Seringam Island, and is as |
" follows :—* The percentazo of rainfall run of in 4 year is one-half the annual fall in
That is, if the annual rainfall over a particular tract is 110

inches above ten.”
inckes, the percentage of the rain that has fallen which runs off may be tuken
at 50 per cent., and if the annual rainfall is- 40 ‘inches, the percentage run off
is only 15, Of course, as explained in the report on the Bhavdni, no rule

~can possibly apply 'to every, locality; the above stalement has been made not ]
 with a view to laying down a- general rulefor guidance, but merely to show

- Proceedings, Madrus Government, No. 8683,

- what a small proportion of the actual rainfall is usually available Aor irrigation

0

’ vor

purposes.. . .
' 72.. The only ol-rhler subject which it will be neccssary to refer to in!this réport

, . . . is the state of the. sandy beds of the

Tha state of the sandy beds of deltaio rivers gojrain rivers, which must always affect

-_of the Cauvery Delta, and Gol. I. Strachey’s 43 o question of the control of ‘the waters. , |
" gloomy views on the subjoct.: - : .

ia the econemic management of the irrigation of ihe Canvery Delta; but the dificulty

iz the treatment of sand deposits is by no means so grave or so insurmountable as the

tone 2ad teror of (olone]l R, Btrackey’s
memorandim, dated from Rimla, 29h4d
datad 27th Novemk T d . 1% Do - , Tirity s
, dated 3Vth November (867, Octobor 1887, would lead one- to helicve,

<" THed the Inspector-Gencral for Trrigation Works Possessed the expericnes of the loeul

TR
e
Yy '

xoentive, he would bave known that the volumes of sand, which are tho naturs]
produats of ail the rivers of Southern Indin, are as easily pmnipulated as the floods

_which bring them down, and that the principle which was inealeated by Col. Caldwell,
“of the Madras Engineers, at the begiuning cof the cenlury, which was eq
" Colonel D. 8im, zlso of that eorps, in his repert of 1832

dorsed by
J, and which has sinee becn
saceessiully - followed by the local Executii’e,"?i'c,, “to make the river ifself the -
principal agent in discharging the mud and sandswhich its. waters brought down,”
is gnite sullivient, if carried out, {o malntain the hedy of -the rivers in sn efBejent

working state.  An exawpls of the changes, which can be effected in the sandy bed

[

This ne doubt is g very importunt poiut
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of 2 river by the simple process ¢e. training with Nane]*
Etven on Bections Nos. XXV and XXVI 0. X1
given cetions Nos., and XXVI,
wlich are offected by the masor g
2t the heads of the different Yivers,

- ..
13. The exceasive

> grass and other plants, i3
sneet No. XI, and

regalators are still more peronent and ecinplete

Iy giovmy views of the Inspector-Gencral of Ircigation

Works, were 1o doubt induced by a con-
sideration of the povel, and somewhat
expensive proposalyy of the Tlevenue
authorities for the remaoval of sand, from
the rivers of the Cauvery Delta, by
wanual labor, &s the enl y Pn?s,sil,le remedy
ior their then condition, and Ly the fact
thal these proposals wers actually cm-
bodied in parsgraph 3 of the Seqretury
of State’s Despatch, No. 27, dumed 14th

Revenus authiorities’ Proposals for remaval of
sand by manual Iabor, ’

Preocedings, Mudras
Works Department,
Jurs 1804,

Yroceodings, Madras
Works L’P[‘&l’tlﬂ‘dﬁt,
Outober 1864,

Procvedings,  Maliag
Works Lepartment,
Marh 1805,

Governmayt, sPublic
No. 1648, dated 6in

Government,” Pubiie ’
-+ - N 3
RNo. 3105, Cuted 28h

%gvr-r}xriu nt,  Tullie
o 625, dated 7n

September 1667, .

Floa 3 s .

gles of the Revenue auihorities with the
~saud ot the geveral bifurcations of the
Lower  Canvery were plainly  visible,

_— ‘ : Some {en years ago, in the slape of Lhuce
UT:RJ' hdy mounds of sund i . 3 LA Aty sunpe ket =50
BRU . which youred their destructive contents over the adjoimang’

ficlds by the strong winds prevaliin s
'muundghave ot 5\""'"1?:‘?*““113{33 Guring certuin seascns of the yesr. If these
' Mot GRPpearcd by this tine, the simplest method of getting id of them

"would be to return the san, 1
@ in 5 DrU o i i
would 1 : and to its proper Place, viz., the river beds uud let it

bd my :; B h . .-

74, Ths eliects of the gigantie strug

w» ) - ’

Liffocts of tha Levenue authoritics gigautio
struggles with sund. - ®

- . . .
10, As the control axd n;ampglahon of tho sand along the river leds is
effected with so mack facility, the ocly

7 _ possible ohjections to itg entering ths
NPT . o Tivers of the Deita are—
s ~,-~T}Le‘ diminution of e waterway of the Canvery at the head of the Serineam
Islucd, by which the supply of water which cntors the Delta in Tow

- - freshes may Ve sumewlot diminished, ‘ -
2nd,~The silting up of some of the irrigation channels, espez:iui!v those in tke
. lou:er parts of the Delta, by theinflux of sang through their }el"d slulees
Tho frstf obicvtion is more apparent than real a3 wij] S " be oxm '

sy : ‘ - . K ' ' *
. The <§b1es‘uons tothe inflaz of sand irto the
efa.” : . #

' 3 resently be explained.
Tyt sk ong one th - . ot I -} P
;1: g seeend 1s one thal cunpot . he altogether avorled ¢ it will, however, bLa

greally ‘mitigated by the proposed open dam in lie
believed ther with a free assaga-Irom the Cagve
A ) o

anicut dering fcods thenormal eonaition of tha

uof the Grand Aunieut ) and it is
ry 1mto the Coleronn at the Graud
“4uvery would be established.
ponding erosy sections, Sheets Nos. VIII to XT1,

LR
-y » > s ‘
6. Anexamination of the corres

-

will give u fairly accurats idea of the

8 rolatizg }qt_'ni ¢ nf +} . . N
~ AT relative changes which have_taken place

The chansis in ¢ ha beds
= A FATC I 4
of Celercon and Camvery explalien

: e 4 SAa & gorct: P - R T P ara Oauv '
. sections, ; P T IS N the Leds of the Cilerson and Cauvery "
ST ) ~ - Rivers sinee 1853 before the anicuds were -

e

,\‘w . *
T e e e 4

R - v

* The muthod of using Nanal g ‘ i rivey T € :
. . ! ; VR CYADNL ZIASS, &ar o thie Sesirin jor i ne £ fe gl
mgl\ { smorandum by the Chief Eniirmex. ,r\)‘;;‘{i;'! a0 tsining and rogulution of thie rivers of 1ho Cauvery Telia fs gives
12t May 1874, and tue followin dw‘ bl o 3 inslie’
e Medion of i S fewripiion of 31{_.5: Plasts used in fhe taminmng of the rivers I8 takia from Ainslie's

o ) “Na;iz.{ Nénl {Tamil), Canig (Hind.oia), . , -

¥ This vrry hanutifig grass, 8 Wa St sicdugid, dasehasum Lponfaneun. -

hitoness of iz N —hior “‘LRmJ&IIrSTw’“s ; §8 o1z 3 £ cia for the
;"- iLonass f-{i 2 Lluermng, which £i¥ 8 jhiin at a d! {‘ s, t;—‘ o12rn derenibed with proisg hy the Hindeo pocis for €

OF PR divecty § e alag b S0y BE @ Tty fhe ’

ol s 80 Mt vaed i {1y g : :

ey el as poms for wnting, g SR PIOTINGGS Tor thaiihing Boers. Some of (96 Lerget £4

T Mg beemnngs B Te2elsy o o

L Viks BIE

.- . l!’}‘, I I o " - . ’ |
: o Ty 1;.3,,— whee Mlamill, Duised Gorea {Trsk;, )
or { Jm;f). Zeackarom Juememng I anig.

LRI 1 a ) H
i 13 vy Iofe b ; i + . - fer their
- J=d ! & Wi nilieeg make weifs Por ihe o A s Ing Tivers, raillirgs fer
grsioonres, and Fers dend Fodiey mtiqm”i»h B3 buses, raftd fur cros.ing Tivers, o
I A JOU S % DL o S B ’ :
&g hreggezivg LTane lnng o& Indion Preg,t: ° i . I ' i
< i RS LR P ::?’y!‘:i'}}. M - .
- . st . .
Y Fwmikiakgigh (Dak) . Nhindh§ (a4l '
, o) . N = ’
# Nisnerorali fTangoi -

N ~ -

U Viex Prbia o 0
#, . bake e Tazsl name from prowing moor weber © Tage 3

of eourse the changes .

wartol, rinted wih Proceeding®, Mudrag Government, No. 1194, dated |

Zppearanee of 8 brond nivery he polm 18 made el ya'ts o
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Upper Anicuts.

i

g - 29

- N - ’ N s . N P . ®
cunstructed, The old cross sections, taken jn Fovember and December 1833, which
“are shown on these sheets, are unfortunatoly not complete ; but aj.l{.lzou'rh the porlicn
entaining the siznuturs of the person who took hem is not to Le found, the eovtions
were evidently taken with great care, and give a velicble idea of ‘the relative levels ¢f
the two rivers in 1833, The réduced levels in rd shown on the old eross seetions af
the Vad(wzigoudy and Perimaleovil surplus works have been taken from the .19‘"3{3
given vn Caplain Mead's sections of the Canvery; and the details of t‘he vents, with
the cross stones and dam stones of the Vadavageody “surplus, have also been sdded
“withont altering the oviginal section. No redueid levels can be shown en the old

scetions in the vicinity of the Upper Anicut a8 the masonry works were not then in

existenes, - \ .

77, From the eross sections it would appea® that, while the bed of the Coleroon
| has deepened thronghnut, probably about
-5 o a foot below Upper Anicuts, 64 of a
fovt it the 150 yards valingula, 1-86 feet
.« at the Vadavagoody surplus, and 3:58 feet
at the Perhualeovil surplus, the Agunda Cauver? in front of the Upper Anicut bas
‘eanded up wbout § feot, from which aecumulaton a mean depth of from 2 to, 3 feet
of sand is poured into the open head of the Cauvery, At 4 miles below the Upper
Anicuts the mean bed evels of the Coleroon and Cauvery are shown to be nearly the
sane,-  DBelow this there is no evidence of any material change i
Cauvery until e come to the Perimaleovil surphs,

Probuble changes which have {aken Tlace in the

lovels of the heds of the Coleroon and
Caavery Rivers, -

. .

where the sand appears to have

inerensed by 121 of a foot. At this lust point it will be observed that the Cauvery is
" dimimshed to about S0U or 400 feet in width, o : )

73.  We shall naw, bufore conduding, make a few obscrvations en the suppused
evil caused by the sanding up of the head
of the Cauvery at the Upper JAvicuts, and
give_some suggestions for its remedy,

L P )
Fnnposed svil eifzcts caused by the accumula«
n_ b
- tZon of szad at the head of the Cauvery.- )

- which might be necessary, should the evil coreplatied of be found to actually exist.

- It will be seen from the Bynoptical Talle of lischarges accompanying this report
that although the volume of water which cuters ke Delta by the Cuuvery dam is only
8,150 cubic feet per second when there is 5 {cet on the gauge, the volume is increaged
t 16,600 cubie feet per sceond when there is § fect on tha gange. This latter quan-
tity would cive 2:67 enbie yards per hour per az'e for the 800,000 acres irrigated,
and when there is § fect on ths Cauvery dam gagge ouly 1,160 enbie feet rer seeond
escape over ihc{ Upper Anicats, 5o that the ﬂéii;_ receive_s very nearly a full theovetio
supply of 3 cuble yards per Lsur per acre, -before thero is any-gr?:a;ﬁ wasto ‘over the

But unler the presert eonditions, under which the Delta reéeives 145 waterian orly,
the question really is, not what is a theoretia continual supply, bt what would be the
guantity which the Delta could fully utilize in ths event of a low sresh of, say, 8¢cr 9

feot on the Cauvery-dam gauge during a preeariets sensou when cvery cubis foot of -

water would be of great value for the cultivation, ) ﬂ o
«+ T3, The setusl state of the river bed at. the Cauvery dom during floods is pot
Coet B positiely known, and what would be the
Astusl stats of extra disehaige through the Cauvcry dam,
_ unksown, o © ., il it and the river. bod below were per.
fectly clear of sand, is quite uncerfain, snd eammet be arrived at without eareful
sections and diagraws of tho river in different stages, together with accurats gaugiogs
of the stroan. : - c - :

river bed during floods is

e

wonld be any positive advantage gained
" by kespl

ping the dam and the river bolow'
essumed il holking in the way of a head

Geslliness of Likad slukun g tae Uanvery,
it civar of extra eund, it may bo salely

sluice to the river could provent the sand enterzg it, unless acctmpanied by most

“powerful scouring eluices in the anicut, with a walerway in some. pppreciable propor-

tioii to the waterway of the Cauvery itself. Such works, it need fiot be explaned,
would be very tXpeusive, L )

, B P . R P . e

the bed of the - .

T80, Bhould further investigations prove that the evi] cxists, and {hal there
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