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GOVERNMENT OF MADRAS

PUBLIC WORKS DEPARTMEYY

Irrigation,
Reap-—the following paper ;: —

From N. F. MACKENZIE, Esq., Under Secret
futlt_gicGW orks Degarftnlcfndt (bixlr)il bWorks~?;§;:tit(};e) gozherx}me
o the Government of Madras, Public W ' 2 20 e Joing Sgopagy
dated Simla, 1st May 1897, No. 128 I. orks Department, Irrigation %ﬁﬁ?
’

In continuation of Public Works Department lett
February 1897, I am directed to forward, herewith, for il(i?:)rzgi;'zm L, dated ¢, 4th
sldera131on and action in the directions suggested, as His Execel]  ead 13x Such con
Council may think necessary or desirable, a complete eopy of : 1Cy. the Govemor.i. '
January 1897, on a tour of inspection in the Madras Presid s dated the 30tﬁ

1896, by Mr. T. Higham, c.1.e., Inspector-General of Irrigatisxlif}y dumng Decembep

———

ExcrLosure.

Nore by the Inspeotor-General of Irrigation, on a tour of inspection ;
during December 1896. i 0 the Madrag Presidency

1. Leaving Rangoon on the 24th November by one of the British Ind: :
I arrived at Vizagapatam on the 29th and at once proceeded by ra.i?fermIanﬁtoqastmﬁ teamery
dry (Dowlaishweram) arriving on the following morning. e #ahmun.

My subsequernt movements were as below—

Date. Placo, Principal object of inspection, |

November 30th—December 1st . | Dowlaishwe: = i
December 2nd—ith ,. e M oyt ! g?:ti?n h“‘éf,"’"“‘

5th—8th .. ; ; ‘s )
:: Othm11th .. " mizl to Cuddapah .. | Kurnool-Cuddapah Canal.

4s . 12th--16th .. s Trichinopoly .. .. | Cauvery head
b 17th—22nd i +» | To Poriyar and back * ., Periyux;-yworks.works.
b 28rd N - ++ | Madras o «. [ Had an interview

with Hig Exeelleney the

Governor.

Géddvari Head Works.

2. On the morning of 30th I went up the river and saw the site e
East Coast Railway bridge over Gédavari, Iwfvhen I met Mr. Walton. Tlﬁan;ﬁisp:; Itfzefijor the
a note by Mr. Bell were shown tome. It is proposed to cross the river about 2 miles ;‘.' “ﬁ‘d
up than proposed by Mr. Bell by 57 spans of 150 feet, giving a clear waterway of 8,700 fors.
As far as the Gédavari head works are concerned, no objection can be made to these réposal:.e' :

3. On 1st December I went over the fine and interesting hoad works of the G 54
saw the head regulators of tho Eastern, Central and Welsl;gm mx:r X ” tt%:: gﬁgﬁ?’;ﬁ, "an%
‘orest s not sufficently high to maintain the supplies required. for the canal, rail stanchions aboy

{
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9 feet high have been fixed into the masonry at intervals of from 8 to 10 fee'g, and ’_che water

i 1igld ap 2 feet by means of planks, which are removed as the river begins to rise The
e }eﬁxinl and removing these planks is very great; there is an immense amount of leakage,
1"'bf)urﬂo 2 engnunent iron stanchions are very objectionable. An estimate, amounting to
Whlle‘:ljel)()]()) for raising the crest wall 2 feet was therefore submitted to the Government of
%‘s&.l"j ’d Bﬂ’,wtionod in their letter, No. 4, L, dated 13th January 1896. A few chains only of
S aI}{ have been done, and I am very strongly of opinion that the work should not be con-
this v‘v{or The danger of permanently increasing the height of the anicut, without very large
;1&1(;"2“(;115 to tho stonework downstream, has been very clearly shown at Bezwada, and there is the
furtlhzar objeoﬁon that it causes a shoaling of the river upstream. It will be much better that
the extra 2 feet required should be secured by means of falling shutters, or a moveublg weir,
following the practice which has been adopted on t}m Sone canals at Dehree, the Lower Ganges
canal at Narora, the Agra canal at Okla, the Sirhind canal at Rupar, and the Chenab canal at
Khanki, in all of which the full height required is obtained by means of falling shutters, \'vhxch
can be lowered as the river rises. Probably the'Sone canal pattern wonl(} l_)e foum_l most suitable
i‘:or Dowlaishweram. Theo principal difﬁeult): with such shytfers is the raising, which is generally
effected after laying the crest dry by means of the undersluices. At Dowlaishweram _the power of
the undersluices is not sufficient for this, but the shutters can no doubt be raised with 1 foot of
water on the crest, and with much less risk and trouble than is involved in the present practice of
fixing planks, while they can be designed to fall antomatically as the river rises as ab Dehree, or
undel;' control by means of a let-go arrangement, as at the other headworks mentioned above.
The former plan will probably be preferred.

Kistna Head Works.

4. The extraordinary flood in the Kistna on the 6th August 1896 was the highest on record
and caused a serious breach, 450 feet in length in the left river erP‘bankmeut above Bezwada,
while the right embankment and the important headworks of the Kistna canals were in serious
danger. The river embankments on both sides below Bezwada were also seriously breached in'a

many places,
grem;l‘he lg’xgimum flood levels at site of aniout, when at 6 p.m., on night of the 6th Angust,
are shown below, the mean sea level being the datum line. The reduced revel of the present
arest of anieut is 49-25 feet, while that of the zero of the anicut gauges, the readings of which
are quoted in the reports of the local officers, is 26°25.

Maximum flood level, 1896.
ol | Provious maxi-
Position of Gauge. : mum levels,
Left bank, Right bank, Meko July 1882.
Bezwada. Sitanagaramn. >
Above anicab e ok v ] [‘ 67565 6756 6755 66-29
Below anicut : 6625 6495 6560 6550
}
|
Afflax . ’ 1:30 2:60 195 79

The levels for July 1882 are probably the maximum then rgeorded, and not the mean of
right and left banks. As regards the levels downstream of anicut, it will be seen that the
maximum of left bank level in 1896 was 0°75 foot above tue record of 1882, but if the mean level
be taken, the difference is only 01 foot. Some heagiipg up probably occurred on these gauges,
owing to the obstruction caused by the left bank training works of the railway bridge (a matter
to be presently referred to), and allowing for this if 18 possible that the volume of the flood was
not actually much greater than in 1882, though the Executive Engineer has estimated the flood
discharge of August 1896 at 762,000 cusecs, against 611,000 in 1882. It may be noted that
Oolonel Mullins in his * Irrigation Manual” has estimated the two great Kistna floods of 1874
and 1882 at 736,000 and 770,000 cusecs, respectively.

5. Tn 1882 the upstream gange on right bank registerod 0:66 foot more than that on the
Toft, and if 6629 be the reading of the former, the mean gauge will have 65-96, against 6755 in
1897, so that there was an increase of about 1-6 foot in the latter year. This rise may be partly
due to a fuller discharge, but it must be attributed mainly to the fact that the crest of the anicut
has boen lately raised 3 feet, which probably accounts for at least 1 foot of the increased afflux.
As ab the Godévari this inerease in the height of the anicut has been found necessary to main-
tain the large supplies now required fer the canals, but in the form in which it has been carried
out is open to the most serious objeotions. The rise of 1 foot or more in the flood level imme-
diately above the anicut is the least of evils resalting from ‘this raising of the crest. The river
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2 feet at least of the new work
) This will leave the crest 1 foot above ?:Isouc}ﬁl 1b © removed
if the downstream apron is extended as proposed below. The s level, which
ghould bo held up to any higher level required by falling shutte“PP ¥ here as a
never floods have to be passed. 18, which can he
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action on the anicat d
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e next flood season.
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has stated the case for lengthening the bridge in

dated 13th August 1896, and in piragraph 7gof his ll):trllg

the dangers which he apprehends may be thus stated :

d by the north training embankment and the insuffici
sides, and this silting will continue ele:li’i

racted channel, will rise during ﬂoodsu:.i) a

had been more fuall
sideration of this import

7. Major Baddeley
No. 1244 K.,
1896. Briefly
to the obstruction cause
ridge the river is silting up on both
to discharge freely through the cont
t above and below the ani
ffect of the contraction a
oured out a hole 50 feet
1896, and if this works
al failure of the headwork

of his letter
dated 5th October

waterway of the
the river, unabl

dangerous heigh
the bridge is to produce back currents and whirlpools

deep below the Bezwada undersluices, which wi
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nion that there are no real grounds for apprehensi
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because all the river charts on record showed plainly that [the main channel o i
rounding the Sitanagram bluff had always run in the direction of a line joining fht;hecegz:ez 2)1;
- the anicut and bridge as now constructed, and not at a less acute angle with the Jine of the anicut.
The location of the bridge ﬁpally adopted involved, therefore, less disturbance of the natuui
ocourse of the river. It is obvious, however, that water must at all times cross the anicut at rli r}?t
angles, and that in an extraordinary flood like that of August last with 18 feet ovex the erestg f
anicut there would jbe a very strong set in this direction for some distance after p"-' ag the ér 0t
so that the short distance of only half a mile between the anicut and the bridd = dght be i
gufficient to allmy the flood to accommodate itself to the change of direction. § - ﬂ%od Wa.tm-
impinging on this back and forced suddenly to change their course would natur roduce :}fs
gtrong back currents, eddies and swirls which were seen by the officers on the sp‘\ A }l;tfr U tz
remarks that the contraction of the water-way would, by checking the veloeity . revent fﬁo
eddies, but the eddies are not a consequence of the high velocities, if uniform but of the cha a
and interruptions of velocity resulting from the blocking of the left side of the channel. No dglg gz
eddies are caused by the mecting of the waters passing through the undersluices and over flh
weir, but these_ I}:Lve i}lways existed, and will be no greater on the left than on the right b v ;:
when'tho conditions in this respect are identical. I see no reason, therefore, for dofbtin 8‘i;ll])
assertion of the very competent observers on the spot that, over and above thes7e ordinar edgd' X
a grgah back-swirl was set up by the obstruction caused by the left embankment which Zni 1 tle?%
cox'xtmued long enough, or if frequently repeated, endanger the safety of the left end c;gfl’c,h1
anicat and under.sluwes. The existence of such a swirl is clearly indicated by the levels give i
p.amgmph 4, which shew that the water on left bank below anicut stood 1'3 foot hi her%h o
right bank. There is of course nothing ex‘raordinary in the level on one bank of g river %n'on
slightly higher or l'ow«:r than that on the other during a high flood, according to the ositionemg
v.olumns of the main cuyrente, but in this case the levels upstream of the anicut weFl]'e ide tf'ml
(in 1882 ‘the're was a difference of 0°66 foot) so that the discharge was as nearly as 01: 'lg?
‘pvenly' distributed over the whole length of the anieut. The great difference in thg lSlv 1e
immadiately downstream shows, however, how the water must have piled up above theelef:
embankment, qnd is a measure '(‘)f the violent eddies and swirls which must have ocourx(')ed
batween the anicut and bridge The remedy proposed by the Superintending Engineer 10 1o-
move the embankment and lengthen the bridge on the north end by 3 spa 1d
doubt, reduce this action, but it is my opinion nly on thi ) retrrudin
i act ¢ my op only on this aceount, and not because the waterwa
at the bridge as in itself insufficient, that the lengthening of thegbridge can be recommend dy
The same object might be almost as effectively attained by remo 2 or 3 s
south and adding thewm to the north end though this would be o eggto (l))r*' Spali;i_ A
i grmmds, . g P obvious objections on

10. There is little doubt that this left embankment tends to set in m i i
the flood season which must be reckoned with by those responsible for %ﬁ:gn;?;yfot:ﬁig g;mgl
head-works, bat the question is whether the difficulties cannot be met by some less heroic xmd
expensive measure than that of lengthening the bridge by 3 spans, which would probabl 2: t
something between 7 and 8 lakhs of rupees. It is however first necessary to cousider ywh st
damage has_actually ocourred which may be wholly or Ipartially attributed to any chan :
conditions sinoe the bridge was constructed. Major Baddeley refers only to a hole 50 feet%ie o
which was scoured in 1895 below the apron near the Bezwada undersluices. It may h eip
noted that the anicut is protected on the downstream side by an apron of loose stoyne 3‘?1’ ?
extendg for an average distance of 170 feet beyond the retaining wall at the foot of the ta,
Ever since the eonstruction of the anient, scour holes have been formed annually downstream }
this apron, more especially on the right and left flanks or near the lines of the undemlulfl .
The normal reduced level of the bed beyond this apron is 26'25, and the depths of scouroes.
measured downwards from this datum. Plans and sections showing the positions and depth !mf;
these scour holes since January 1891 were examined by me. The hole referred to b pM b
Badfieley when measared in January 1896 had a length in a direction square to the line ojf’ an?] 0:
of 330 foet, and a width in a direction parallel with anicut of 400, the maximum depth bein, g((:)ug
feet at about the centre of figure, or 160 feet beyond the end of apron, and 200 feet frgm th
dividing wall of the undersluices. In November 1896 the position and diwensions were ab :
the same, but a sounding of 56 feet was recorded. ‘The plans for January 1891 to 1894 sl:) b
large holes below the flanks only of the weirs. Un the rght side these holes varied in de Otwl;
from 50 to 60 feet. On the Bezwada side the sconr was much less, being né/ in January 1893 zf d
never e.xoendmg 85 feet in other years. The exact changes that have since taken place wou,ld 1}11
conveniently shown by super-imposing on one sheet the plans of successive years, but the eoncl :
sion that I derived from an examination of them was that since the construction I)f the hrid Cti:-
seour hqles on the left flank have increased both in extent and maximum depth (the soungdei o
having mprnaead fr.om 35 to 55 feet), that there are frequent scour holes helow the central tl}gs
?lf; &mﬁ?ﬂ ;f gr(&;c:h theg% wm; ggt m ;)‘ifore, aude&mt the depths of scour on right ﬁm?l?!h::;
. eon 50 an -ot. 1t is the increased sec . '
p_artmu]arly t_hat has caused the Superintending Engineer’s a.pprehensit?xlxl,r bg? :ﬁ:?légghﬁftn]fs mo;wz
right that |ﬂn matter should be carefully watched the depths recorded on thisside aiter the m;:t
flood of 1895 were loss than ocourred regularly on right side before the bridge was const;u%{@

2




; N

24 0. §

e _WA_WR_MW’MMﬂj?MI" ldrm June 1897, e~ LS

Moreover, although , : B — ! 0 1., 14rm JoNe 1897.

action on’ the W%ir %;1? 0371111 htl,;em:h eddies no doubt tend to prod iy b o 5?,“,,;’ AR e o ORI Rt T %
been a far more imPortant’ ¢ to o the raising of the crest alread uce theso holos the mever. o S L : S SmsE AR TSRS
as proposed in paragraph 5 :ﬁ o(:ré 9{5‘;332‘: bthm .(];38 been eliminatgd r;))ferrad' to, has pr: Whii 15. On the Bozwada or Eastern dolta side there is no second or ancillary regulator, and in
training works, Finally, it ma, Sy te said to what extent the g }t, cutting down the gract i 1 to avoid sabjecting the existing regulator to an oxcessive head the depth of water admitted
beds, are of no importance, hov{ever glreat :hﬂtges‘z]}loles. which ocenr bzlgov? 3 du"{ to the bﬁdas't g Emt; ert.hg ganul as measured on the rear gauge was 12-0 feet, and this has resulted n a very
dﬁstance from the retaining wall of the talus andegm» provided that they are 9';1 anicuts in sang; e i:;fvy it deposit in the upper reach of tho eanal. A second regulator is very necessary on this
the practice has been to fill them up with sand only eﬁaity;ﬁcl:l)(vlv :::1 t‘t’hc“t back. T Siffoiont e side, but 19 oonﬂmm};’it . tgo' Ord'inmyf {)gttemt Wi sm? l'11' ‘i,en:’so Wo‘im nlead gt grozﬂi ltO:c; ‘s

eather t e spared in view oi t o extensions of irrigation which are contemplal in

from the 26 25 foet lovel. Ifth underst . |
. @ apro ! 0 and th, & hich cannot ; ]
to 200 feet beyond the retaining walll), br)lf ngengi?sifg (;;vel‘ this filling for:g;;f‘me sloping do‘:; AL ::E:(?é:;tc;rn delta. The Superintending Kngineer, therefore, proposes to build two piers, in the
4T anco of 30 feet, or o line of the piers of the existing bridge below the head s
gluice gates of 40 feet span, constructed in accordance with Stoney’s patent.

luices, with snitable flank walls, and to

foet, built in sitw and laid to a sl ke
s ope of about 1 in 5 onry blocks, 4
ozase to bfe:, danger to the work. 'This would ta,klense\"eflhise scour holeg wouléﬁetf X 4 feot x 9 _ have three large b ; i
per run of 4 feet, or Rs. 12:5 per foot run, so that the wi ows blocks, costing P 1 my opinion e "I'hig will be more costly than sluices of the ordinary type, but under the conditions that obtain
%t a cost of not more than Rs. 50,000, which micht bw 10_16 length of anicut ¢ 01‘“ Rs. 50 0,115: A at the site will be the most suitable form of regulator. Unless something of the kind is made,
1een found very successful in Northern India “If f ? xpended gradually 0,%};1, be Protecteq L there will always be & danger of the head regulator failing in such a flood as occurred in August
til:ge stones, such as these in the present aPTOn: bén Plue c;*rmd, loose stone ‘mj htli 8ystem hag 2T ‘ i last, so that apart from the advantage of being able to control the amount of flood water passed
is case the apron should be extended at Youst 50 fe% ¢ la &Wer a stratum of snfa}] € employeqd L % ] into the canal the matter may be regarded as one of great urgency, and the necessary plans and
more satisfactory. » and the blocks will, T g, tuff 5 “bug in g estimates should be propared at once. If proferred, the sluices might be constructed on the
» 4 think, be fyng b principle proposed by Colonel Smart referred to in paragraph infra, which is said to be less
it 2k o & and in the situation proposed could certainly be worked without

11. I should mention here that a very nasty hole was scoured sy expensive than Stoney’s system, 1
any risk of failure, but this is a detail to be considered when the plans are under preparation.

general dimensions being 75 feet in line of an: in the tal '

e 10 bt ani 2 of anicut and 45 feet tran, us of the anig LS >

feet from the wall Ef th: az(ilglft ok ,}"}}lﬁ h(ﬁelbemg only 18 feet fron;‘ t;;:aeriﬂy’ e depth vl;t, ghe . s R 16. The works required at Bezwada are therefore—

below the snieut. It did not cconr ;lsurix(;: t(]‘naen!lll(l)rtrh hﬁ) bhigins . attﬁbﬁtzgnt%e:i1“i°eﬂ a:glli (a) Substitution of falling shutters for the upper 2 feet of anicut.

Sechitibe pest! vakekidybut wha' vt obser I 31‘((1)0}1 ;vhon the effects of ¢ : contraction ‘ (b Ex.te.nsion of the apron downstream of the anicut and undersluices. !
and downstream gauges were 5590 and 5045, respectivel uly when the levels ofa contraction e (¢) Raising and strengthening the left training embankment between anicut and bridge.
was nearly 12 foe loss than on August tth. ’It WI;EC Il)::g{:b{;,:i] e 4) Completion of the lower regulator and connected works in the Sitanagram side.

R R Wwhen the depth o tho upstroam . i
by floating timber ; an accident to which all weirs are liable, It ha, (e) Construction of a lower regulator on the Bezwada side, consisting of three 40-feet
. 8

1o to the dis ver the anieqg
placement of stones sluices.
Of these (a), (d) and (¢) may fairly be charged to the Capital account of the canal, and (b)

and was filled up with small stone, overlaid wi been th
Portland cement concrete 2 feet thi BERukiwith Biuhes 8" b ekl oroughly repa
ck . g , Which Paired
stream., on upstream side tapering down to 2 ?::f topped with might also be 80 charged, unless the Local Government prefers to charge it to Kevenue; (¢)
on the down ghould a.ppa.rently be carried out at the cost of the railway, as part of the bridge works.
T understand that no estimate has yet been sanctioned by the Guvernment of India for the

_12. In regard to the pgnultimate para , e o
Major Baddeley recommended the BtrOngthgli?Ii)g (?ff tﬁir'ri [{lgcott 8 report, 1 ungepgt Fosi o : work now in progress in the Sitanagram side, and that the outlay already incurred is held nnder
ahsolutely necessary to maintain it intact unless ik A lembﬂnkment becangg and_that o - obiection. 1t appears to have been thought that under the orders conveyed in Government of
of course be dismantled. Even if it were decided to lengthe ”t(hge ls_lengthened, whe 1 will by India letter, No. 95 L, dated 8th May 1896, estimates for new works for which no provision was
completed before next floods, and  in the meanwhile t’hegembz K o bridge the work 00111111(;t Would available from the eurrent sanction for the Kistna canals conld not be considered or ganctioned
height and section that may be be advised by the reSponqii)le II:, ment must be Maintain dn."t be until the construction estimate had been formally closed on 31st March 1898, This is, however,
¥ p rigation offisers, od to the a misappreh(-nsion. In the letter referred to, the Government of India declined to sanction an
addition of Rs. 8,00,000 in a Inmp sum o the existing sanction for the Kistna canals to provide
generally for untforeseen contingencies, but there is nothing in those orders to prevent tﬁe sub-
mission of specific estimates even before the closing of the construction estimate for works that

may be urgently required. Such estimates will be considered on their merits, and if the safety
of the canal works is involved, no time should be lost in submitting them for the orders of the

Goyernment of India.

13. My general conclusion therefore is th
: at there has been no o : -
?ﬁ gth:hfeéziv;gd: Eﬁ;d%?oﬁgﬁlg s:ozgr?;xld tlii_fe}?t appreciably the levels abov(:)ntt}::c:rln(i)zugf tIJI; “]Tater.wQ
¢ which now occurs below the lef s oy iength
probably be materially reduced, but there i ; 1e left end of the anj gthen.
- edaced, o evidence that this acti o3 ok
serious damage, though it may do so in ti 4 n)dew 1a action has hitherto ean
sider, however, that the safety of the ani ime and must undoubtedly be guarded agai ORused any
r ver, st and undersluices will be £ SEalnesic ]
cutting down the upper 2 feet of the e e e i
: present crest and strengthening th oY Bssured by
proposed in paragraph 10above, than by 1 i o ng the works in the manp,
: . y lengthening the rail Vel
ono-tenth the cust, Eut the left training embanklgant eflaolu‘iv; yb:n;%?l‘easneiuihls at less'?l?:;
e

topping by the highest flood and against the violent action that takes place along itsa gaizst Over-
Water face,

Kurnool-Cuddapah Canal.

g 17. The Kurnool-Cuddapah canal was constructed under a B per cent. guarantee by the
’ Madras Irrigation Company, which was incorporated under an Act of Parliament in 1858. The
work was commenced in 1859, and virtually completed in 1871. As explained at length in the
monograph forwarded by the Government of Madras with their No. 456 L., dated 10th June
1882, the undertaking was a financial failure, aud difficulties arose which resulted in the acquisi-
tion by the Secretary of State of the Companies’ rights and interests in the canal. 'This was

e '8 effected in 1882, the sum paid on account of purchase of the canal amounting to £1,742,246.

[ haiart The capital outlay standing to the debit of the canal at end of the year 1887-88 amounted to

# e, Rs. 2,16,44,795 and to Rs. 2.17,00,550 at the end of 1805-96. In the former year the working

expenses excoeded the gross revenue by Rs. 79,424, and the Government of India in their Reso-

lution No. 33 1., dated 26th Kebruary 1889, remarked that it might be economical to close the

14. Tt remains to consider what othe i

! 7 ) r works are required to en
::;};5 iuﬁgtg aﬁ?ﬁ:ﬁm}z}xgg éiood, a:l};i mi]hic(lil must be undertaken wsggfhgl;ihsg%:i(yi;fﬁl‘e head i
e oints are the head sluices or regulatc © 18 length. el
those on the Sitanagaram side or Western d s R (R rds
‘ e elta eanal, it appears th 2 - A8 regardg 3
ifi‘;slxg?ongl‘ius :af:tz(; ta;a, ]:eq:ndlregt'xlatﬁr was commenced pi};l 1895&: g}zlif;go:i:pprel;ensions
. e its place in the event of failure. Th 0 below the e
graph 4 of the Superintending Engineer’s No. 1244 K., dated l%tih”flf;;sze;gg%e@ t?;hin para- ey G

, 18 e

of canal lying between the two re i
! et waeH wo regulators, and the construction of the retaining w  length
g::dxiog?r?ezss gu:l I‘:gg my visit. .Thls lower regulator was only Partiaflel’ymg;;g lv;alls Proposed canal as an irrigating system, merely keeping it.in- Tephix 40,08 0 e g B
¥ of orsibidebabla sp¥ine 66y the dnsurtion’ o Fine I;; &t]l: whephfhs ordﬁr again if & season of drought should create a sudden demand for wat.el.';‘18 The Government
! was holc of Madras was asked to  consider the question and formulate such proposals as may seom to

tting a stop to the constant drain on the Treasury which the

them expedient with a view to pu
maintenance of the canal on ifs present footing entails.” In their roply, letter No. 236 1., dated

15th May 1889, the Government of Madras strongly deprecated closing the cunal, but promised
%o reduce the cost of the Navigation establishment by Rs. 3,000, and to effect other petty
€conomies, espee'mllﬁ by abandoning the tolegraph line along the canal, They remarked that the
principal way by W ich the working expenses might be reduced was by the entire abandonment
of navigation, and that this would be recommended were it nob that the Guntakal-Bezwada
Railway, then approaching completion, erosses the canal at about the middle of i1s course, and it
was © considered advisable to wait and see the effect of the complete opening of the lins on the
navigation, which may possibly then develope so as to avoid the loss mow acorning on that
acconnt.” This view was acoepted by the Government of India, and no further communications
on the subject have been received within the seven years and more that have since clapsed.

up 265 feet in tho chamber. ' The head on the u i

betan : ) pper regulator was 13:85 g4 v e & S

;Zex]x: ;; it caﬂ'ltfxtand with safety, and if it had m?t been for the loweg ?:gﬁ:ﬁ%wl}wh el wiE (o

1385 feot V’"}Jlf,}i; er {3 increase this head or to have increased the canal su f’g. would have e

el aev i w] ich wou }mve 1qcreaaed the number of breaches, and also ha,\gpby e }1'29 to Wehs=

e e eryi Mgeéi}uaputy of silt. 1f the lower regulator had been eomplated {ﬁught into the is

o ine:ct closed together or the supply reduced to the minimum required. 'i‘h g miﬂi@
ki 111;e Erog}'eas and should be completed before next flood season. The o(;he-wmk is, how-
Vestorn delta ead sluice referred to in paragraph 7 of the Superintendin, E*m. works in thie

No. 1244 K., dated 13th August 1896, were also in heud. ng Hngineer's letter,
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18. T struck the canal at the railway crossing (Nandyal) and travelled down it to the tail at
Cuddapah, a distance of 88 miles, accompanied by Mr. Hughes and the Superintending Kngi-
neer Mr. deWinton. 1t is unnecessary 0 describo the works in detail, but it was obvious that
the earthwork and masonry, a8 originally constructed, was of a very inferior class for canal work,
and an extracrdinary amount of leakage occurs, both through the banks and lock walls. The

canal is maintained in very fair order, considering the small sum that can be spared for its
imaintenance, and I infer from a perusal of previous Inspection Reports by the Chief Engiueer,
Madras Irrigation Works, that matters are gradually improving, and that the banks and works

aye Now in a much better condition than they were when first taken over in 1882.

19. When the canal was taken over by Go_vernment in 1882, a forecast of the probable
rovenue receipts and charges for the six years ending 1887 was made by the Qb disginede. huic
will be found in the roceedings forwarded with Madras Government endorsement No. e

dated 26th F ebruary 1883. This forecast 18 compared below with actuals to end of 1895-96 : —

__,.._-—-——‘T:';_‘___,—:‘—/—‘:—-'Z‘:: ﬂﬂﬂﬂﬂ s E S A

\ Forecast of 1882-83.

Actuals to end of 1895-96.

,/-——"*’——*",*/“ YR R
w | |
Year. \ Area irTi- - Dirvect | T Area irri- \ i . 1 \
Area 1T Gross ¥ | Net ; g Giross Direct | b
guted durmg\ l{erv:nue. \‘ Wothpg ‘ Res eaties | gated :}u'm\g { Beventa working | Net
your. \ ‘ exXpenses. i year. EXPEDSAS, ‘ Revenune.
|
SR R s l~-~-‘—~”"‘”" = e
ACRES. RS, | RS. l\ BE, ACRES, RS. R, | RE
000 12,750 1,465,541 | — 72,791 17,834 76,023 1,383,410 | —
g 52,000 90000 | 238,446 |— LSS 19,674 42898 | 181710 b o8t
1883-84 24,000 90,000 | Zasass |— 128380 | 25,201 | 184,200 202590 | — ooy
1884-’22 55000 | 1,07,000 | 2,16:8% |— 1,09.895 22,801 N6L000 ‘| 100068 |1 o8 nek
113%%_87 28,000 1,16,000 1,48,420 | — il’;iig 2’;3722 66,964 1,84,021 _1‘13’3:,?,
2 e ; 26,000 148,420 | — 22,42 21,9: 65,618 1,41,440 CTH
1857-98 29,917 | L% : : : AL | — 75,022
e ol i |
e h09857 || 130,173 | 48 : —_—
ot e yare| 140917 | GOLT nter | e 46187 | 103,045 | —5,67,258
¥ : 34,999 1021 e STE
1888-89 ‘\ 21,851 78,959 }:"3’24? — 65,319
1889-90 .+ ‘ . 24,848 1,283,566 1'5;;'4%(3 — 40,607
1890-91 Tl B gl e 73500 \ W B S
1891-92 i | i \ Y 30,766 1,48,981 1 68 108 + 1:,628
1802-93 . ye w ‘ 4+ 31,424 \ Coaen: | Taisg o T
189304 . “ ‘ A 33,540 1,138,054 LOL0SL | 4 it
1894-95 " \ \ 32,003 \ 1,839,751 08824 + 11,975
1895-96 . : | il S T . | 40,807
Total § yearss \ '} ‘ \ wigs | 9,653,482 \ 10,26732 | — 78,250

Unsatisfactory as have been the financial rosults attained, it will be seen from this table

e v i gition of the undertaking by G
logs durin the six years f.olloynng the acquisi o Tt g by Government
:3,1:: 23: much mmeg than 13 per cent. 1n excess of that antlmpated wh.e.n it was taken over, and
that in later years there has been a steady improvement, 50 that t;l.urlng the last five years the
gross revenue has exceeded the direct working expenses by Rs. 60,279, or an average of rupees

12,056 per annum. 'I'he indirect charges for collection of revenue and on account of leave and
pension allowances haye not, however,

been included in the ‘tahle above, and may be taken as
averaging about Rs. 10,000 per annum, 80 that it may be said that during the last five years the

oanal has just, but barely, paid its working expenses.

: : » canal has been enormously swollen i

. There is n0 doubt that the capital account of the canal h y 8 n in
conse2 Ouence, of the complications which arose in_connection with the Company. - The Ghiet
Eno'igeer for Trrigation, in & note dated 20th February 1853, estimated the intrinsic value of
theocanal works, which stood on the hooks at over Rs. 2,1€,00,000, ab Ra. 1,25,00,000, but details

of this estimate were not given, nor has it ever been formally accepted. Apart from this,

is canal has been ver heavily weighted by the enormous cg}nml expenditure actually

kiﬁ;:gff gluj)rcoviding for navigz,tion. yIt may be noted thatm:he entire supply of the Kurnool-
Cuddapah oamal is carried in a single channel as far as the T5th mile only, at which point the
reater part of the supply is passed info 8 line of nallahs or Tivers, which cross and reeross the
& nal. The last 117 miles of the canal may be counsidered as divided into four sections of
fﬁ:leq{ml length, each section being almost a gtill-water cha_unel, carrying only a8 much water as
is required for navigation and the irrigation offoctod from it. DBy means of suitable works in the
nallahs or river beds, the supply is reinforced at the head of euch section from these chunnglg.
The entire supply is thus divided between two channels, and the conseq?en’o loss by absorption
must be ve greab. In these four sections there are no less than 42 locks. 1t is obvious
that if it bad not been considered necessary to prOV}de for .naylgatmn, it would h_a.ve sufﬁ'ced to
cubstitute for these 117 miles of navigable canal with their 42 locks, a few ordinary rajbahas
taking oft from the rivers so as to command the areas to be irrigated. Hafl this been done, the
capital outlay would probably have been reduced by at least Rs. 26,00,000, and there would
have been a great saving in the cost of maintenance and in the loss of supply due to absorption.

S
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91. But, however much the capital acconnt of the panal may have been swollen by these and
other roventable causes, there 1s now little doubt that it could never pay finaneially, even if the
capita cost were one-fiftieth f’f the present amount. Broadly it may be stated that the people
SN not irrigato more than 80,000 acres per annam, and that the revenue derived therefrom
barely suffices to COVET actual working expenses. 1 have been unable to ascertain that any
ostimato Was made of the area that would be anthqlly irrigated when this project was first
sanotioned, but in paragraph 79 of the monograph 1t 18 stated that the arable area commanded
was 82,015 acres, while distributaries had been provided for an area of 196,227 acres. Irriga-
tion nominally commenced in 1863-64, when 18 acres were irrigated. In the great famine year
of 1876-17, it amounted to _‘.N,v,'.f.'ﬂﬁ acres. and in the following year to 50,918 acres, but, except-
ing these two years, the irrigated area mever exceeded 20,000 acres until 1884-85. In the dry

ear 1801-92 it amounted, as shown in paragraph 19 above, to 73,000 acres, and an area of
about the same oxtent is anticipated in the current year, 1896-97, which has alco been a year of
groat dronght, insomuch that relief works have actually been started in the Cuddapah district.
Excepiing these dry years the annual average area may be taken at about 30,000 acres, for a
canal that has cost over 2 crores of rupees.

99. The principal reason that has been advanced for this short irrigation is that the canal
tract comes under the influence of both the south-wost and north-east monsoons, and in ordinary
years t0 large an area of dry crops can be raised withont resort to canal irrige.cion that the
pm)ple are very anwilling to turn to wet oultivation or rice-crops. The revenue management of
the canal is 1o the hands of the District officers. The system differs from that in force
elsewhere in Madras, in that the water-rate is levied only in respect of lands for which water has
been applied for, & mew application being required for each crop, while penal rates are levied
when water is token, which has not been formally applied for. This system was apparently
necessary when the canal was administered by the Company, and I presume that it has been
found desirable to retain it, so as to avoid all semblance of & compulsory rate in a tract where
artificial irrigation is so rarely obligatory. One objection to it is the inducement that it offers
to illicit irrigation, hut this has been to a certain extent checked of late years by the appointment
of special Deputy Collector, and it is to this that the improvement in the returns during the last
five years is perhaps mainly due. In order to encourage the extemsion of wet cualtivation
gpecially favourable rates are offered in the case of lanis that have not been wet cultivated fox"
ten yeurs, under what are called the Cowle rules, the rates being reduced by 50 per eent. for first
five years, and by 25 per cent. during the succeeding five years. In the case of waste lands
taken up under the block *’ rnles, irrigation is froe for the first five years, while half rates only
are charged during the next five, subject to a minimum rate of 8 annes per acre. These rates
are on the areas actnally irrigated, but in subsequent years the charge will be on the entire
extent of the block, with & minimum of one rupee per acre. Up to the end of 1895, the area
of waste lands allotted under these rules amounted to 1,331 acres, and application for 1,429 acres
wero under consideration.

93. The measures thus taken by the Civil officers under the control of the Board of
Revenue to encourage the extension of irrigation are no doubt appropriate, and it is sufficient to
note them, but it is a matter for consideration how far the short irrigation is due to causes over
which the Engineers have any control, Z.e., to insufficiency of the supply during periods of strong
demand, or to an inadequate system of distribution. Failure of the supply at a crisis not only
prevents the irrigation of considerable areas for which water is in demand, but is certain to
engender a want of confidence in the canal on the par of the cultivators which may be one of
the causes of their unwillingness to resort to it. I am afraid that such failures have not been
infrequent. In paragraph 43 of the monograph already referred to, the full supply at head of
the canal is stated to be 3,000 cusecs. In statistical statement 1-A of the Madras Irrigation
‘Administration Reports it is given as 1,468 cusecs, but the maximum actual dischacx:ge is
945 cusecs—Administration Report, 1895-96. The maximum average monthly discharges have
been 862 cusecs in November 1894, and 891 in November 1895, and I was informed that the
canal could not possibly carry more than 1,000 cusecs. I understand that if a larger supply
than this could be drawn off at the hsad when water is available, much of it wight be stored in
the large tl;anks which exist at the upper end of the canal, so as to maintain the eupply when the
river was low.

94. Another question of probably greater importance is that of the sufficiency of the
distributaries.

As remarked in paragraph 21 above it was reported in 1882 that distributaries had been
provided to command 196,227 acres, but I understand that many of these have been gince
abandoned, and that the distributaries command mainly only the wet lands. Thus when the
cultivators of dry lands suddenly want water, they cannob get it, without first making more or
loss temporary arrangements for leading it to their fields. 1 was told that a coruplete plan of the
distributary system was under preparation, but unfortunately I was not able to see it; the
importance of improving the distributary system was pointed out, however, by the Chiet
Engineer for Irrigation as long ago as 1883, and ae far as I conld ascertain there has since been
retrogression and not progress in this matter. :

A




, servies. Such navigation plant as there is, is very old and will sliop]
' tion is to bo maintained. There may be something to he said on’th
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25. Improvements in the direction suggested in ;
additional eharge to the Capital account, dI%T it is of @,E)}:S.Sl‘l;t (two‘t.p aragraphs
this, where the normal demand for irrigation is so small, an 111? 1(-)111 il
justified. It can possibly be shown that this would only bo gtlr{)wi:;l: 165 expen
the question is one that should at least be considered. The cana] good money after bad, but
anything like the area for which designed, and it is signiﬁm;nt thcitunon; Irrigate at present
1891-92, and the present very dry year have fallen so far shopt EL }fle rrigated areas ip
Probable, moreover, that if the irrigation can be made more oep;. t at of 187177, It ia
increase, but the Re_venue officers will be justified in enhancine /t]l: Eln'ml)b only will the areas
gottlements are revised, on the ground of the security or insﬁraurje ?’? riarossment -when the
such enhancement will be fairly ecreditable to the canal, Tt s at 0 aflorded by the canal, and
out these defects and how far the carrying and distributary cap‘qni%ny f”"te my duty to pdint
the original designs, though I eannot say to what extent i m;/r }{3 of the canal fal]g short of
provide a remedy. Yy be feasible or desirablp tqo
26. I now come to the question of navigation. P Tl A A
of Madras stated as long ago as 1859, thu,téthev wmfl\rl ﬁ?t‘»inllrrln] ?Pfllgraph 17,
tion' were it mot for the approaching completion of the (‘r\mt:i. tlxe
railway has since been completed, but the traffic on the canal is m\]al i
to statement I[-D. of the Irrigation Administration reports : for jgg,ipl(il,ftlcally nil.  Aceordin
and down traffic in those years amounted to 1,952 and 1,727 tin-.ls o _*““;1 1895-9¢, the
1,840 tons per annum. That is on an average 5 tons or say 7 b'lllockreffpt‘»fftl?el)} OF & mean of
noarly 200 miles in length. It cannct be said that the tolls gre o ?‘-llr@s.p”“ diem o 4 canal
free, and no attempt is made to levy tolls. For this petty traffie 49 L::l“ }”tl-"‘l’, for navigation 'i
They are worked very economically, only one man being kept at ez:eh I \3{ o £ bo ma :
charges have, however, been returned at Rs. 10,102 in 1894-95 anq l‘l‘)(l . l,h‘). PUro navigatie
if to this be added the cost of upkeep of boats, which is (‘h{Lrw@i £ fO()hlz‘ “)_,7!)1 in l&!-),Lgf} arig
average over Rs. 11,000 per anmum. If navigation were :Lbzu(lon@d il and plant, th, total will
the canal would probably be also reduced in many other ways, as will ble cost of maintengpeq i
been said in .parag'raph 20 above. The Superintending l"‘”‘;i“t:nr is de) .l}nderstmd by what 10
ernment service of boats so as to encourage traffic. 1 am meicl tbnt%lhp'o us of start‘:ing a G Ry
working expenses, and is more likely to discourage than encourgen tals will only add ¢ ?ﬁ"
matter. 1 am told that Messrs. Binny and Co., who own most of th;l’l‘; vpl'l.vu.te onterprige in the
at present using them for the transport of water-pipes to Kurnool hq,dolts on the canal, ang | (i
gervice for the general publie, but after enquiry, gave it np. S tavig f_ume 1dea of stqpqi, oy
under the present system of exemption from all tolls, little is to be ox?)?\"ﬁ;z:i ?’mnot be ‘10‘701(1)%@3
. A I\Om a‘

on a canal, like
liture wauld be

the G¢
: » Government
abandonment Vol

. of navigy.-
Bezwada Rajly g

ay, Thig

g

Y requirg Tenaw 10vornmeut

ini ; o ) e other g alis Naviga.
Zﬁzmon that the Government of Madras should be invited to reconsider tho g side, hut T gy of

andonment of navigation on this canal. uestion of the entiy
)

27. It will be scen from paragraph 19 that the workine ex

roduced since 1890-91, and I am of opinion that they are rom?‘r?i;%olnsfs hg_ve been considerah]
of such length, and can ouly be further reduced by the entire aband, (?Z]mw for a navigable gap, ;
canal is no doubt of great benefit to the districts traversed as an insuran(z“t of Navigation, T}?
in very dry years is of immense value, and as it now pays its workine e‘{be against drough &ns'
involves no charge on the state, since the interest on the capital chareg Ponses, ity m'dintm;a
that would not be lessened by abandoning the canal. But the vory o 'S & permanenpt, liabiﬁfe
gross revenue exceeds the working expenses would be appreciably inores; 0‘3 margin hy which ¢};
of navigation, and it is possible that the financial position would sed by the abandonmens
modérate addition to the capital cost, as suggested above in paragr Ment

be somewhat ;
IMprov,
certain thit this would considerably increase the efficiency of theﬂphs 23 and 24,pwh5§ l:g' ’{:

Lastly, it may be said that there are indications of a gradual extens; fa a8 a protectiy ‘
may be attributed to the appointment of a spocial Dégputy Collegg:,srl(::) (ci)fo :}}lxe Irrigated &re:, :lcl)id;;
by the Revenue ofﬁce_rs, and which warrant a hope that by careful nursiy 91}'1 arm"gements lnaa :
canal may gradually improve, though it is hardly likely ever to excoed g the net Yevenue of the
or Rs, 80,000 a year. O a1 avorage Rg, 70.0 08
Madras. !

28. On the morning of the 10th December I visited the
some gearing for heavy sluice gates which has been designed by ggﬁ’ ‘?:';ﬁéent Workshops gnq 5
ation with the Executive Engineer, Workshops division. One large sy m;.}'t, B e GOnsual:v
mounted and subjected to the full pressare to which it will be exposed in 1 5 feet by g Wi
lifted by a boy at a winch handle. The system adopted is to yun thepra,euee, and wag éas’?s
attached to the gate itself and not on rollers fixed in travelling carriage ate on largo i'olll
The rollers are mounted on disc bearings. In addition to the gate allu?lsd Stoney% pataex:
of rollers were placed on the bed of a lathe, and a load of 24 tong Plaéede to aboy ety a.l‘l .
moved with a pull of only 24 1b., so that the moving force was only y 1} on they, -Bpw“'ﬁ
also saw a model of a sluice designed hy Colonel Smart on the sm}lg gﬁnléart of the o i as
vatlet. It is claimed that under this system the co-efficient of friction is ag lelple fOl"the Perl i
patent, while the cost will be loss than half. Another advantage claimeq is%;" a8 with §4, v

Oney’,
at th_e ronel_s ::'yug :

Ay bl

i

will involve g -
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1'will not remain below it when the latter is open, and so will be less

-able to injury by gilt or drift. This may be an advantage in some situations, but as to the
liable to UlJt )if the quality of the work is the same in both cases, there is no reason why
md'ucod' 00.8 st should be mueh more than the amount of the royalty due on the patent. Large
e '-('Ofl‘mt oan be easily worked are regnired in many si tuations in Madras, and particularly
slmm;l gﬁvt;osrk‘s on the (,‘uuvl:ry for which Colonel Smart is now preparing  estimates. ‘'I'he
mciuiical details of hi.f_\ gearing, which (lli§}'e1's esse.ntiall‘y from Mxr. Stqm»y’s, have been carefully
worked out, and I consider that it may fairly be given an extended trial.

99. On the morning of the 11th T was taken over the harbour by Mr. Wilson, one of the
Commissioners. I'here is said to be about 2 feet Q‘t silt in the entrance, and Sir A. Bendel hag
advised that this should be cleaned by means of a suitable pump dredger, b‘ut u.othmg has yet
been deeided. It is also in contemplation to construct an unloading dock for lighters on the
gouth side of the harbour.

30. A distinetive feature of the Madras irrigation \x’oxfks is the number of petty worksjt&nks
and small canals with their anicuts) fur.which neither uapltu‘[ nor revenue ncoox.mtrs'nre maintain-
od.  Out of 6,332,482 acres irrigated m“tue Madras Presidency dunpg 159:1—510', no less bhul_x
3,392,165 acres were irrigated by means of these works, the total expenditure on which amounted
to Rs. 17,63,317. Although no revenue accounts are kept, the amount f.)t the land revenune
dopgndpm on these works 1s app':‘oxm}atnly _kuowm and for the year lll}f.h'r reference :x'mouutud to
Rs. 91,64,415. The annual expenditure un-ludwsHu SUIm at]])uut Rs. O,UO,UUQ whlch‘m 1-|,.\;_rulurl'\'
allotted under what is ealled the l'ank Restoration Scheme, for the systematic examination and
survey of existing works, and for the execufion of such llll!'T(_)V'(flll(!{ltS. extensions, or special
repairs as may then be cmxsuiercrl'nm:~0~sa_r_\-'. The parties in charge of these surveys work in
diveot communication with the Chief Engineer, and during my stay m.Mudras [ was .&:hownv thp
system that is being followed There is a large scalo map on which each drainage basin is
indicated by a light tint as soon as it comes under survey. When the investigations are com-
pleted, & record is compiled giving full particulars of each wnrl_{ in the basin m»nue_rued, tho areas
irrigable from and the Jand revenue dependent on them, the principal levels for anicut erests, tops
of ombankments, surplus works, &e., that are to bg m;uu.tuxuuel, and the new \_\‘uzks or spevial
repairs that are recommended. The record is then printed, in book fon}le and copies are a\r;?.llab]e
for the use of the Civil and Public Works officers concerned. A spscimen copy of one of these
books, for the Upper Noyil minor basin, accompanies this note, and will show how the record is
maintained, The execution of the works prop.sed is subsequently carried out by the Public
Works officer in whose division the work lies, and as each record is completed, the fact is shown
on the large scale map by overlaying a darker tint on the area that has been thus investigated.
The map then shows at a glance the areas under investigations, those in which surveys have not
commenced, and those in which investigation have been completed. The smaller works, which
may be defined generally as those irrigating less t.h:m 200 acres, are managed entlre}y by the Civil
officers, though special works or repairs proposed' in the restoration scheme are c:xrrled_ out by the
Public Works officers. These works under Civil officers include mo less than 25,184 tanks
and 5,408 channels, while there are at present 2,870 tanks and 612 chapnels }mder the Publio
Works officers. 'The systematic method in which these petty but collectively important irriga-
tion works are now brought under observation and improvement is very satisfactory, and leaves
nothing to be desired.

travel with the gate anc

Cauvery Canal System,

31. With their No. 922 W., dated 14th March 1896, the Government of Madras forwarded
%o the Government of Tndia a copy of their Proceedings, No. 15¢ 1., dated 10th February 1896,
containing a memorandum by Colonel Smart, R.E., and a note thereon by Uolonel Diake-
Brockman, R.E., Chief Engineer for Irrigation, on certain new ‘works proposed in the Cauvery
delta, which pointed to a possible expenditure of over Rs. 1,40,00,000, and one of the objects of
my tour was to obtain some information us to the object and scope of these proposals. They
may be divided into two classes, viz.—

(a) Works not primarily intended for the extension of irrigation, but for a more effective
control of the existing canal system. Colonel Smart estimated that these works would ‘cost
altogether Rs. 40,00,000. vl

(b) New irrigation works, intended for the development of new irrigation, and roughly
estimated to cost Rs. 1,00,00,000.

82. Before considering proposals under class (a) it may be remarked that the principal
ohannels which are comprised in the Cauvery system are not artificially constructed canals at ail,
but arms or branches of the Great Canvery by which ifs floods are distributed over the whole of
the delta. The capital expenditure hitherto incurred by the Irrigation Department has been
almost entirely confined to the construetion «f aniouts, rogulators, surplus weirs, and other works
for establishing some sort of control over the distribution of the supply. Of these the Upper
aniout was the first eymmenced, in 1835, anl the total capital outlay incarred from that time to
the end of 1805-96 has amounted to Rs. 18,11,439 only, ineluding indireot charges. The
total area irrigated in 1895-06 amounted to 987,103 acres, but the average area before the
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commencement of these works, or of what is call i
: ks, or ed “old irrigation ” i
Ezr:gzgeoge:;ea; f(‘::f ;:d 1t1h1l;9 caﬁxtalﬁu%ay is estimated ag;. 2051)1 ngif t;::n asl'{ZS,OIQ, 80 thagfﬁ:“_.\ .
. year, cting Rs. 31,6 ,760, due to old irri i ™ © net rey £
:gllx;l\raa;}lenz :{) a.l rftgm of 512 per cent. on the capital outlay gefl};): s Smounted LB, 1?;5"1661“ R
i hyt cu f; ed, amounted to 45°1 per cent. These figures retan fat the pl'evim; ahigh.
1 kw atever allowance may be necessary there is no doubt t} are no doubt open to o -
works has been extracrdinarily remunerative. 1at the outlay incurred 0:1 tlt(?;]sm,
0 these

33. The control thus obtained over the rivers of tl
) ) g he delta i
zaggigﬂ:; ﬁ?lfl'}rl olsd short {t:horev are many channels that (}:txr;llllithfge:ﬁr’-by N0 means complet
e TZ _grea,1 3 f&v.‘v_\d preventable damage is done owing to o fair share, “'hﬁ: o
e d%]m'e dis .;ll‘ct has recently been revised, and I 4 t‘TPf'Tfect contro}, Ttlln
it was considered zhatyitsgﬁet?l 1(1ilg like Rs. 12,00,050, but that when theo dhthat o assessmenfg
and the conditions under w}f-l }eJ an obligation to pursue an active pclicy ien' orepioxt was uad
s e 1};1 irrigation is now carried on, and that thl} nnproving the eanal
e i g consi 16::&11;1011. Under all the circamstanees it ¢ 18 18 the raisin d’étpe D%
sk Poss'ible e um(ialxpon( 1 u:;e proposed should be shown to he Jirectilm s Consi(]er:d 3
i el e Omngwg.iﬂpl al expenditure which in any new irri afv remunerative. “44h e
it becomes a.lmoost ;‘r{evﬁtﬂ.ble ?t i;s&(itiffﬁl?cﬁlglee g reveu? it gﬂnl;;g “:3;1{ ?v(l)‘uld pmbabf& 2
ik iee 48 & means o i FrE il Sk
| :i?)l;gf\hog imposed by the profits already earned. It may aclree: ti,tég aéi ‘1] itional revenue, ﬁ‘itle:
_ al outlay now proposed should be directly remunerative, go thata n,‘ edt thef erenif e a;‘;'n
.5 return of five o i

i

B e

per cent. were realized, which is qui s - e
e Ao high perce;ltagos hithg;;;zcz }?;: rlxb(l)?x’ :lriee \I::;ﬁit woulqt nevertheless be to n;‘eve? ten e |
F; 4 - i AT 2 3N s 68 ’ ] A 1 ) TOE S
K;lnfizinigvafter :,hl" ca;ilttﬂ I expzm'(]enl, however directly proﬁtr:brlll' Igmf’ta’ge“ which cannl(;ltb g AN }
y improvement 1n the control of the Cauvery waters will Pl‘ﬂbab];y 8 t}xte new expenditure ir: :E
result in e 40 !

irrication and of revenue b i 5 : ;

thisgs i be Amon :trz;,e»d);)ev;hw}h tlga cost will be fully justified, but it is usel 3% inorense gt

D s of bonbrilin o apaRand, and each proposal must be consid d“'s eless to insist thag

_ the works alread o:metf ‘tlelsupply prife. distribphiog. L8 it had beenere SInply on its merits

e bxit tie resﬁitlsmazt(;uglll ;‘ll:t&ri(x)l‘:l remunerative. they would progi?ﬁ?a;g to show thai’:

| same direction. »«d may well be held to justify further e\pzsai}t]ave. been
i ure in the

[ N S

34. ;
island4ofgl;§aﬁgs:lda ?Eh(-‘G :iealt C%uvery bifurcates into two great channel
i Py w]g_xlt : ranch, known as the Cauvery, may be els at the head of the
is the natural line of esca o fu (txh,he left channel, known from this point ;e%o%rded % the main
i the ¥ o 8(;] or the ﬂr.)od waters. There is no irrigation onstl ? o oleceom i
and this anicut forms no aﬁrg'i;llhamcut, Hgreigne ) i e Oﬁ’takm £ the 0 abové
British Government on th?s syst fiSpiively eysiem, . Lha'baet gt S cilfeay C’mvery,
t(xjnicut was built with its cres:g’ ﬂilg fltsz:.}})l:vg%ﬂzr qnicul;c f&cross ettt thgor&sﬁﬂ‘ﬁ:’(‘i by']‘tll:l:
lauver i i river bed, so as to f Hog & i
Oauv:rg’caallll(sltll.s tff&i?»?i?ﬁ%“*‘ OfITegulatwn at this point, which mz;O;;O: (}zl‘f ds upplies into the
L Tl ufoc, of tho regu at.m- across the Cauvery channel, but simpl ed tho head,of 4hs
T or cf:}n_leut is to cause shoaling upstream, to gradual? yra. masonry bar at
great floods of J \,11)’ 1896, it w into the latter an undue proportion of high }i,ioa:ise kol e
i ant o s o s et st S0000 bk it trngh i
olonel Smart’ g etos Srirangam into the Col Ing & 2
i a.nion:nt or; : ‘iirlzt; (Srogl)sal is to regulate th_e supply between the t‘:‘gocfﬁ,a%a;l:lmg great damage,
would thus be thrown :antireia;eg;l;xgig lf'igozt?imx‘:; L dravgiiglates i o it hig}f y'f;::t%ﬁldown
; , whereas wi i : ero
the Cauvery which now goes to waste over the anicut. aIllfv;xirslv;rean?):'(:xg?xgd gelfor(ieg inq;
olonel Smart

s &

3
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estimates the cost of fitti 2 aE] .
fng the maiter it Mrmé the exxstmg work with Stoney’s shutters at 10 lakhs * i
. Hughes and Colonel 8 x . After di E ¢
the crest by 4 feet, and to x mart, I concluded that it wounld suffi SGUSK-
: use 6-foot gates, capable of being lifted 2 feet aboy : th:e to (;1(111; g.own ‘ .
reco OOd- ¥ b ’

level of July 1896. The details of i
1 . dh the design were settied. A i .
infependent of the exiing oo bridgo which wll b demaniled T gl e L
B s tare s olS gt ol sl ul;streaml bt '3
wells, and to be sunk to a de oet above the corresponding face of the existi ity

: pth of 15 feet below the 1 e o Ry :
crest, while the cross wells for the pi i o lavel, of GEl SR DS 1 * ' |
o ¢ : piers will be sunk to the sam Jteet below the now - -
T e e |

i) y ferred to in paragraph 28 of th @ pion |
roughly estimated at 6} lakhs, which includes establish}r)nent agd o&g:rngﬁi::ge? heI ok hdas been |

: . I consider that :

this work i8 very necessary, and that i
1 ssary, t should b i
estimates have been sanctioned, and funds can be ma(:leci?;flib?:t bty e S i

35. About 1 i w v | 1
u miles below the offtake above the Upper anicut the Cauve again bifurcat | 8
7 PP Ty cates '

'I'_ a3 { ?
- a Rt
. -y - ¢ 4 n
==

Sitins s, e Yoo g g ey ol bl s
island into the Coleroon. fituain; ifgnel aud Tofn SN TS0 E::mgg

geiia B
M,‘ : : .faisdps..g , ¢ kS ap i ias
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The Grand apicut is 810 old native work which. was rerqodelled ander the estimate for
Re. 6,88 000 sauxoiioned by the ijcmmeut of India in thewr letter No. 62 I, dated 17th
i ’ar, 1862, 7 ogrulators being built ander the same estimate at the heads of the Cauvery
Fehruary channels. lhe tyrand anicut and adjacent regulators constitute together a very

out is 189—49 or 520 feet above the sill levels of the

~ +ghe crest Jevel of the ani ‘ :
rogulators and water is held up over this 2-5 feet by falling shutters,  hich however do mob

work wtisfﬂotorﬂv, because in this situation there are no meins of laying the anicut dry, and
the shutters oannot be easily manipulatel or staunched. Here, as at the Upper anicut, greater
X s od. A lower crest 18 desirable in floods 50 a8 to pass more water to escape, and

1 is require : : ; * 3
i e%eposit above the regulators, while at other times a higher crost level is required to

more fally atilize the supply especially as the Vennar channel has a tendency to silt. Itis proposed
therefore to lower the crest by 1 foot, and to surmount it with draw-gates 5 feet high, to be
he same way a8 those proposed for the Upper anicut. ['hese gates have mot been

ked in b
X:srigied in detail, but the cost is estimated at about 14 lakhs, including ostablishment, and the
t will, I think, fully justify this expenditure, though the work is less urge

jmprovemen : :
that proposed for the Upper anieut, which 18 the head of the whole system.

ad regulators are worked by screws, and it was said that it was
move them under a fall head of pressure. There appears to be no reason why

very tliﬁclllt to 1 s
or 2:0 feet. which would sensibly reduce the head of pressure, and

the sills should not be raised 15 .
wouldiiad to keep gilt out of the channel. The sluices might also at no great cost be made to

nt than

FUTL OFF rodiiae * | this might be tried on one expenmentally and should result in a great reduc-

tion of the 1oa&%h the screws.
57. In addition to the works proposed at the Upper and Grand anicuts regulators are
required at the heads of many of the minor chaunels, or open dams are required in place of

immoveable aniouts. These works all have the same object, a more oftective distribution of the
supply and greater seourity from floods. It is unnecessary to consider them in detail. When the
been completed, these works, which are comparatively petty, can

U pper and Grand anicuts have
be taken up in order of urgeney, and executed as funds may be available, and in the meanwhile a

complete plan of all channels and drainages and of the areas depending on them is under prepar-
ation, 80 that all jmprovements of this kind may be andertaken systematically. It may be
noted that the necessity for these surveys, with a view to the constructicn of additional regulating
works, was recognized by the Government of India when the works at the Graud anicut were

ganctioned in 1882, but that the matter appears to have remained in_abeyance, pending comple-
tion of surveys by the Revenue Survey Department (See C. W.—I., Pros., May 1853, No. 1,

and September 1883, Nos. 1 and 2).

38. The Lower Coleroon anient, is no part of the Cauvery system, and was not inspected by

me. It is proposed however to troat it in much the same manner as proposed for the Upper

anicut, and for the same reason—the necessity for increasing the flood capacity of the Coleroon
o chargeable to (43)

When details have been decided the cost of the alteration will

“The new irrigation works proposed or roferred to in Colonel Smart’s memorandum

(1) The PBhavani project.

(2) Pudokkoéttai 5 |

(3) Udaiyérpélaiyam project.

auks will be fed from the Cauvery system, and it is

These are all tank rojects, but the t
roposed that pach ehou?d have a supply channel ca'pa.ble of carrying 5,000 cusecs, SO that

tween them the would dispose of 15,000 cusecs during high floods, and to this extent relieve
the systom. The %havani wiﬁos:;oro water for the benefit of existing irrigation as well as for new
irrigation, and the Pudukkéttal will be fed from the Vennar, and afford a relief in times of flood.
Neither of these projects is in s form in which any inion can be formed on its merits, and
No. 2 only is under investigation by Colonel Smart. he Bhavani project has been proposed
for yoars, and will involve tﬁ» construction of a high masonry dam, but no definite proposals have

ot been made. I formed the conclusion that however qseiul these _works may be, they are not
{ikely to prove highly remunerative, and if they are canctioned as additionsdto the Cauvery project
they will, even if absolutely remunerative, greatly lower the percentage of return on the capital
outlay. The Bhavani scheme i8 advocated on the ground that it is required for the benefit of
the people who have been lately subjected to an > nhanced assessment, and is on this account
more urgent than the other two, and on the submission of definite proposals the case can be

considered on its merits.
40. M{ general conclusions ou the Cauvery proposals may thus be summarized. The
alterations of the Upper and Grand anicuts, estimated to cost about 74 lakbs, should
o taken in hand at once, or a8 Soon as funds are availablo, and the same remark ap lics to the
T.ower Coleroon aqueduct, bub this is an independent though equally urgent wo&. and the

outlay proposed on it will mot be chargeable to Loan or Imperial funds. A scheme for other
regulating works required on the «maller channels, drainages, &e., should be drawn up by Colo-

nel Smart during the period of his deputation under which individual works can be mentioned
4

ro




e

" it had been found that the leakage amounted to 1 cusecin July last, and that
) a

theoretically necessary, though no one seould tell me what the actual dimevsions w
i s y 4 ere, b
_the co-officients adopted appear to have been too low, and for a unique work of tf{s.gfn?in{ﬁgz

¥
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from time to time in order of urgency. 1t will not be nec : 8
estimate for all these works in det;ﬁ], and rough estimates basegsgx;r);, h(i)(?;‘fv%r’ 2 @lus staga bo
sh.ow‘ probable future requirements for these works. The scheme for tig Bh SN Wﬂ.l suffice to
will involye an outlay of at least Rs. 50,00,000), should also be prepared aﬂ;am project (which
orders of the Government of India as soon a8 possible, as its exeoation ;villu 51}b~1nu.ted for the
distribution of the grant under (49) for some years after sanction. Tho P (in it-ma‘u:" affect the
yéx:pﬁlaiyam projects can be taken up later, unless the Bhavani is foundu u+ i l&nd‘ Udai-
which case the Pudukkéttai can be considered. It may be regarded as c;.%-to be feasible, in
ot be available for more than one of these three proj bt within the nex\L aeVeft:ndlt.'hff‘t lf“;”‘d“ will
e1ght years.

Periydr Canal,

41. Onmy arrival at Periyér on the 18th December the lake was

over the bar of the escape (R. L. 144:0). When Ileft on the mornzil;cfru‘])lf’ 3}1}1&1 gv(v)ater was lapping
risen to 145'5, so that there was a depth of 15 over the escape cres?: O . tbe lovel had
I found that there was a very slight percolation throughout the entire ]eﬁ tlgspectmg the dam
minute pmhqles, <o that there was a thin film of water over the WhOleJ()f t§ , Iostly through
The percolation waber passess through a shoot, and apparatus has been u’re downstream fage,
but I was unable to take an observation as it was not in gear. I was to11)d tlﬁzl; f\(/)'l;.hga,ufgillilg it,

1th a full lake

measurement, showed only § of a cusec. As far as I could judge b subsequent

than a cusee on December 18th, but there is no reason why a (%:Liiy% Sree{)rtémsﬁy eléhel‘e Was more

tained. The water should be passed continuously through a V notch, and tf)}:tl P i

notch daily recorded. It is most important that the amount of perc;)la,tion :hﬁi}c)lthbover ir
e

watched and recorded, so that it may be seen whether there is any tendency to iner closely
v oy b ease.

49. Tn the sanctioned project it was pro osed to make two pe
right side of the dam, 420 feot in length, and% second on the left,pgf)x(x)xs%:ggxitnc]asoapes, one, a, the
crost level for each being 144-00. During construction, however, it was fou e; gth, the reduced
landslip the proposed left bank escape would not be safe, and the line of esca en i
ma.ne_nﬂy blocked by what is practically an extension of the main dam, so tlrl)&tz}is bhereforo per-
on this hank. The escape on the right bank was made somewhat lmjger tha €re 18 no eseape
find that [ omitted to note the exact length of crest. As faras I remem‘bo::1 f:stlmamd_, but I
whereas the aggregate length of the two escapes as originally designed was 92(‘)'fWas 438 feot,
graph 135 of the report on the project estimate it was shown that with this lengt} paky - In para:
a flood as that of November 1869, which was the maximum then on record au%d' lfot eseape such
data were available, wonld caunse the water level to rise to 15315, and the damoh which certain
ln,t'ed for a paaximnn} ﬂoqd level of 155°0, the top of the parapet being 158:0 ?Ehbeen -"‘,‘10““
this calculation are given in table 1V of the project report. The actual lon_gfh 'of ¢ details of
however not much more than half of that then assumed, and it may also bo notegs:ial‘po crest, 'is
bq q.ppamnfo from paragraph 43 below, the discharge through the tunnel will be lat’ gl
million cubic feet per hour, instead of 6 millions as estimated in table IV. No douht Bfﬁetha'fl 5
origi-

at owing to a

nal estimate provided a wide margin for contingoencies, and there may be :

data that have been held to justify this reduct{i;on in escape capacitx):. bugaﬁz; rdgmretmhame
to be on record, and t'.hp maftter is of such importance that further enqu{ry appears to b:o H“’PP"&P
If found necessary to increase the escape capacity, this conld be done at no very great eﬁa ed for,
cutting down the escape crest to a lovel of 1430 or 142:0, and erecting fallen shutters whﬁ:ms? by
sven be made to hold up the supply to 1450 or 146:0. The highest level yet a{atainecd might
lake was on the 31st July 1896, when the water stood at 1515 or 65 feet over the escape ge:él i

43. The discharge through the tunnel is caleulated from the readings of ;
above an overfall a few. chains downstream of the lower end of the tunngs,! OTieg:;;maﬁad
been steadily 3:1 feet from the 16th July to the time of my visit, although the surface level ﬁ

lake had varied from 1505 to 136'8. It would thus appoar that above a certain level the di '
and 1is not affected by a difference of neuflsy. o {3

ﬁaigi is i:}(lie . (}:int o}f :l&e surface level of lake,
4 feet in the working head. From the data given to me I do not think that thei i el
discharge theoretically duo to this inerease of head would amount to 3 per can:.m :;?iaﬁ?ﬁ %;a REtH
rongh measure qf auging ab present adopted such a difference would not be detected. ¥ unde .

stand that the dischar, -with a 81 gauge at the overfall is estimated at a little over 1,300 031*5::;

only, whereas the contemplated full discharge of the tunnel was 1,500 cusecs. The method of i 'f:- i

ganging is, however, so rough that the discharge is possibly under or uver estimated by 10"
No pains should be spared to improve this record and ascertain the actual facts. 'Ii‘];e &Sggi(;ﬁ{;

is attributed to the rough projertions from the surface of the tunnel, which was he
To allow for these projections the cross section of the tunnel was mado larger tha:nw(;:t to}ioru:;lirt

was 10 previous experienoe available for guidance. In paragra h 198 of the project report i

stated that * if, as is not unlikely, the water-supply is foundggrgater than is nl:m] aﬁtzgivl‘?geg vz]?
main tunnel can be enlarged at small expense, "hut enlargement would really be ven; diffie ]?-,
and very costly, and cannot be contemplated for the mere purpose of rectifying a deficienc »uf :
900 cusecs. 1t could only be undertaken swhen there is mo demand for water, or no ﬁ};t?r ‘

A~
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‘ailablo, and that would be during the unhe \\r.'hivst SeAson of year, Mareh' and April.' Whnn it was
BVALYTEE ey 0 suspend all operations during the period of eonstruction. Nor is it probahle
""l““lh“"‘;"‘_:? a)t,iug capacity of the canal will be reduced in the proportion of 1,500 to 1,300,
that the ':I‘th% 'mai:imu!ll discharge to be no greater than now estimated. It is only during the
suppositis ths, July to Septmub()l:, and when water is passing out ab the escape that such a dis-
threo monl 5,0 0 ousees could bewontemplated. At other times it will be necessary to husband the
"h""'gle a:ugl’ it 38 doubtful whether at such times more than 1,300 cusecs eould ever be spared even
:ﬁg“ g{': the capacity of the tu!'mel were doubled. '_l‘he.insuﬁjlcic,-ub capacit y of the tunnel is neverthe-
l'css a serious matter, as it ngl prevent th_n utilization of larger supplies than 1,300 cusecs, at a
tivme that they might be ‘m:mlahln,. The muue'hatg enlargement must, however, be c(ms1dm:ed
ont of thoe question. If it is to be enlarged at all, it should be enlarged as Jolonel Pennycuick
o templated i the paragg’ilph of the project r‘lpi’.rt @1r(*gdy quoted, so a8 to ta'ke all tbe extra
supply that would be required for'thn extension of irrigation south' of the Vaigai, and this cannot
bo thought of for many years until a long experience has been gained of the water-supply that
can be relied on as available.

44, There is, however, at present another serions difficulty. Not only is it impossible to
cnoroase the supply through the tunnel, so as to run more than 31 of the overfall gauge, but
Jy impossible to reduce it, as the equilibrium sluice by which the supply should be
nmot be lowered. It was raised to 5 feet above the sill in July last, and it has
annot be lowered, so as to roduce the size of the opening, and with

it it is equal
regulnted ca

jamed in guch a way that it cann : 1 _ 8 81Z ! . :
a full lake it is quite inaccessible. The design and geanng of this sluice, which remains for
months out of sight under a head of :3}') or 40'feefn of water, was novel and experimental, and in such
a pf)sition is open to gerious n.xcchanmal' objections, as has been proved by the event. There is
indeed a subsidiary front sluice, but this was not designed to stand the heavy head of pressure
with a full lake and on this account cannot be worked. It is mow proposed to rebuild the
masonry connected with t‘his frput sluice, 80 that, it may be qapahlu of withstanding the maximum
head of pressure, and to fit in 1t one of Stoney’s gates, which shonld be ordered from England,
and be specially designed by Mr. Stoney. Colonel Smart has already, with commendable
romptitude, designed a sluice for this work, to Q\u n'\qdul for which I have already referred in
yaragraph 28 supr. The design has been very ingeniously and earefully worked out, but on

tter the Chief Engineer and L agreed, that in such a situnation, when so much

digenssing the mn ' :
dapouds on the efficiency of the sluice, which must nevertheless be inaccessible for many months in

the year, it would be better to adopt Stoney’s system which has now been sultjected to prolonged
pra(:-tical tosts. The only objection 18 that many months must elapse before the sluice and gearing
can be obtained from England. But the Chief Engineer is of opinion that it will under any circum-
stances be almost impossible to make the necessary alterations in and additions to the masonry,
and to construct and erect a gate on Colonel Smart’s system, during the two or three months,
March to May of current year, when an empty lake may be anticipated. This being so, there
will be plenty of time to order a sluice from England, and to make all arrangements for pushing
through the work when the lake is empty in 1898. 1t will, however, be necessary to work with
the present sluice for another year. Although the design is unsnitable as a permanent arrange-
ment, it should not be impossible as soon a3 the lake 1s empty (that is below the level of the
outfall sluice) to introduce improvements in the gearing, which would render it less liable to
failure in the next irrigating season. As 1 could not see what was wrong below, and no complete
work'ng plans were available, I am unable o say what should be done, but I would suggest that
d be very rigidly braced together, by iron frames in addition to,

the two faces of the sluice shoul ; . )
or in substitution for, the present tabular connections, and that the entire sluice should be lifted

by means of two rack bars, firmly attached on opposite sides, which should be worked by two

the same shaft so as to move simultaneously, while some improvement may possibly be

made in the arrangement of the guides below. A competent mechanical expert should at any

rate be sent to examine the gluice as soon as the water falls, and to make such alterations as will
ermit the sluice being worked until 8 more permanent arrangement can be carried out.

45. The Periyar worls were opened on the 10th October 1895, bub the dam was not finally
completed until the end of March 1896. A good deal of water was therefore necessarily run to
waste during the eold weather, 1895-96, but 500 cusecs, or about 'oue-third of the estimated full
supply, was passed through the tunnel during the two months ending 15th December 1895. On
the 20th February the water level stood at 117°0, or 2 feet above the highest point in the bed « f
the water-shed cutting, though no water was taken through the tunnel after 1oth December. It
was anticipated that 500 cusecs might be passed from 15th March, but as a matter of fact the
water remained at this low level, until about the 15th June, and the sluice was not opened
until the 21st June, when the water lovel stood at 127:0. In tablo No. VIIT of the project
estimate, it was estimated that 9,200 millions of cubie feet would enter the lake in the five months,
January to May, of which 950 millions would be lost by absorption in the lake itself, leaving
8.250 millions available for irrigation.  Unless 1896 was a very exeeptional year, this antieipa-
tion is not likely to be realized, and unfortunately the records of the discharge ohservations of
the Periyér river for the previous eight years cannot be found, so that it is at present difficult to
estimate what the normal conditions will be during the first five months of the year. The con-
tents of the lake between the 144 and 117 foot vontours are ostimated at about 6,030 millions
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cubic feet, and a full discharge of 1,300 cusecs, with an additi : ‘
would require 120 millions per diem, so that unless the sup;fll;r)?nmtﬁetfo’i{absorptmnin the 1
has fallen to 144°0 at the end of the north-eastern monsoon full su b
tunnel for 50 days oaly. In order to get over this cold weather
greatest importance to be able to regulate and even shut off altoge
while it will be necessary to utilize as much as possible all suitabgle
commanded to store surplus water for the second erop.

ther the suppl i
. y at the sl
tanks within the are?a Bt;(‘)u ({)60,

. 48. The latest official estimate of the maximum irrigating :
given in Madras Government Revenue Order No. 15g3, lal;tesla}iascgﬁy ﬁfbtlle Periyar works is
reproduced below :-— ebruary 1892, and is

Ares irrigated. S S
Particulars. | : Irrigation vevenue.
First crop. ' Seecond ¢ i
I‘ g rop. | First crop. |Second crop. Total,
- “h\‘
L B{otwari occupied— B TS i RS. H
i) D & & % . -+
o Wet e i R 1 s LI (L M OB & T
1L. Ryotwari unocenpied, incl AT i N ) 21,723 93,919 ¢ 1,78,361
3 : pied, including tank beds .. 33,744 29,526 915, 62,428 | 143’
TIL. Minor imams— ; HTAENE 94,365 3’09’%;
i) D ) A ol iL ; e
((ii)) Wt A 431-{ 2,424 | () 24,236 | (B)  7,2m
IV. Whole i ARG Lo i e - ' $Lo0%
y ole iwam and zemindari zi 4% 8000 " 5,437 5,437
| 7 i \ 24,000 24’
oE - IR oy (4]
Total ..! 114,578 77,913 4,70,404 4 2;5. §_-1_00
Y 6,965,055

(@) Water-rate at Ks. b per acre. (6) Water-rate at Rs. 3 per acre,

The irrigation revenue, when not due to water-rates, (a i
assessment. » (@) and (b), is enhanced land-revenne

In the forecast accompanying the revised project estimate of 1894 i .
?he? full area 192,431 aores)' would be first irrigI;té]d in 1905-6, afnd Stsl)lttltlgggzantl"ipated that
irrigated in 1¥96-97 on which the indirect revenue would amount to Rs 79 179 acres would be
actnally earned dnring 1896—97. will, however, be practically ni/. This is dﬁ ¥ ho rovenue
state of the arrangements for distribution, and to other difficulties connected gv't([’] the @aokward'
tion of enhanced revenue assessments and water-rates for lands already occu il d the introdye-
ullqtm'en.t of unoccupled lan.ds. Ever since the 21st June last there bas beenI;?i and with the
- Vaigai river, but this has either been utilized on lands that pay no additionalne supply in the
been runving to waste. The Periyér irrigation will be effected by means of 12 {evenue or hag
.w}_ncl} take off from the main Periyér channel, which itself takes off from the lzinoh channgls,
Vigai, above the Peranai amicut. At the commencement of the year three of th
channels 3 had not been commenced, and many of the others were not complete o geo Benel
‘order. The project estimate, moreover, provided for 102 miles of distributari . 1fn working
s tn‘anch channels which had not been designed, though it is admitted that the com ?Bﬁ rom these
is necessary before the people can be expected to convert dry into wet cultivationp eBZ?o:f iﬁm
S © these

1o 4 could be designed it was also necessary to decide on the best manner of dealing with existin

tanks. As shown in paragraph 45 above, it is most desirable to incorporate i g
all the larger and more important tunks, but on the other hand it i:ll)leeess;fy ttk:)edga e stem
the smaller and less efficient and to stibstitute direct irrigation. During the Prese:f,w;);n with

ear an

posals have now been furmulated. Out of 231 tanks in the Madura taluk it is proposed to retai
~ retain

be constructed and controlled by Government. It is hoped that this important work ma
: Jbed t
bo pushed on, so that it may be possible to utilize the supplies that will N Lo =

or June.

47. On the revenue side active measures are also bein taken to encourage i
of irrigation. A Deputy Collector has been placed on spegial duty ; an aHotngenzhgaieﬁgiopmmt
for the grant of loans, from Rs. 20 upwards, for the conversion of dry into wet lands ,,nd’? prade
cations for irrigation and for allotments of waste lands have been invited. In order to e
encourage the extension of wet cultivation, it has also been notified that no charge will be m ad:

for the first crop raised after conversion only half rates will

" rates, viz., Rs. 4 per acre for first and Iis 8 for second erops. T was not able to ascértain "véiy*

pply could be run through the b
period, it is therefo’re%f gl‘e ; 3

bankof'the R

~ Excoutive Engineer has been placed on special duty in connection with th ;
- distributary ; elaborate and detailed survey plans have been made of all ta,nfl,(se(:ﬁglfi‘:g&:: b
it ’ Om

80 and to abandon 151, which cover an area of 3,189 acres, of whith about 2,000 will beeom i
: e

available for cultivation, while in the Méltr taluk about 30 will be retained. Tt ha » ‘
decided (I think very wisely) that all minor distributaries that will serve m’or(; th;n}%ag a?,i‘:; :)}S:ﬁ ekt

be availablo next o

for water used in converting dry land into wet during the first {)ear unless a crop is sown, while

1 e charged. Arra ;
also been made for supplying water to inam and zemindari tanks, on app]ica&?f.ing F:pi;:iva‘q :
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the people were responding to these invitations, but was told that appli-

tent
clearly to what eX\et and the fine supplies that have been run since June last will

cations were coming 1o pretty freely,

.

no doubt be an eneouraging object lesson.

48, It is too soon yet to form an idea of the ﬁnanei.ul prospects of @he Periyér project. The
conditions, both of supply and distribution, are so peculiar, and the available data so seanty, that
11 estimates of the irrigation and revenue that may be anticipated in future will be little better
e The difficulty at present experienced in regulating or restricting the supply

work. b ; L et o
:ﬁ::ugﬁﬁtsﬁe tgmnel is a temporary one, and if it is remedied before irrigation 1s much developed,
no great barm will have been done. The alleged deficiency in the discharging capacity of t}}e

tapnel is a more gerious matter, as it cannob bq rectified except at a great expense, and will
probably reduce to some extent the efficiency of this great st8rage work. 'Lhe experience of 1896
also indicates that the supply to the lake during the first five months of the calendar year may
bo much less certain than has been hitherto assumed. On the other hand, a fine supply has run
without intermission from the 21st June to end of December, with a full lake at the commence-
ment of 1867, There will no. doubt be great fluctuations in the supply and in the irrigated area,
which will be bey ond all control, but I £ ink it may reasonably be hoped that as soon as irrigation
is fully developed, the net revenue will more than_suﬁ‘xce to cover all interest oha_rges, though the
margin may be less than anticipated when the revised project of 1894 was submitted. There is,
however, one point upon which some apprehension may be felt, viz., the extent to which Periyér
water may be utilized on the old irrigation above the Peranar anicut, without any adequate
return to Government. ‘the supply available above all the anicuts will be far more ample and
constant than before, and althongh measures can no doubt be taken to prevent the extension of
irrigation or the excavation of new outs, except upon conditions to be arranged beforehand, the
established irrigation will be more secure than it has ever been, and will doubtless absorb no
inoonsiderable portion of the extra supplies, for which, as far as I can ascertain, no allowance has
been made, and on which no return can be anticipated, unless it be in an eventual enhancement

of the land-revenue assessment, in consequence of the greater certainty of the irrigation.

(8igned) T. HIGHAM.
30th January 1897.

Orper—No. 550 L., dated 14th June 1897.

Communicated to the Chief Engineer for Trrigation who will report on the ques-
tions dealt with in paragraphs 23 to 96 of the Inspector-General’s note.

(True Extract.)

Under Seeretary to Government,
Irrigation Branch.

To the Chief Engineer for Irrigation.
,, Superintending Engineers of Circles.
,, the Superintending Engineer on special duty,

Cauvery Completion estimates. #
,» the Examiner, Public Works Aceounts.
,, the Bevenue Department.
Exd. W. D'Moss.
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PAPERS. FURTHER p AP

NO. \

No. Date. 1 I)ate‘
| B s elo
i S PRI - e T T A | R -\\_._
g |
a9 d ‘: > |
| / j f {«:,‘- r - e A
] ] )
f | f
. | _‘/ )
| jf {
il i / ! |
. [ | Note by 7. HieaAM, ]n// 3 ]m/u ctor General of Ir rigation, on o tour of il?-‘»‘]1<f‘t‘-'=
\ l tion in the Madras Presidenc Y ({Hl"’(/(’/ 1)(’(( omber 1896, |
] f |
. ;
| t |
{
|
i ‘ | ! ) : ¢ 7 e ¢
| | i 1. L{::;HHQ h.mwt.»n on ‘ﬂ)P 24th November by one of the British India
y ? Coasting Steamers [ arrived at Vizagapatam on the 29th and at once proceeded
‘E : § by rail from Waltair to Rajamundri \‘)r vlaisheram) arriving on the following
'i i morning
| 1 ‘ ' 5 o - ] ~ 1 1
| ' .\,ly Si,l]l:\'mlli'.‘lzl movements were as below—
| 1 = e = 5 E —
: 3
{ Date. Place }’niurip,nl nl‘jv(‘f of il]gim(ﬂi”jy
L‘: | : - —— A S S aree i e ——————— —
‘ 4 November 30th—December 1st| Dowlaisheram | Godaveri head works,
‘ |
: ‘ [ , ! o ,
| | : December 2nd—4th ., . | Bezvada . Kistna ditto,
, , } bth—8th . . | Nandyal to Cuddapah | Kurnool-Cudda pah Canal.
| H |
| § Jth— 1 Madra
F
! 12th—16t Trichinopoly . ..| Cauvery head works,
- 17th—22nd To Periyar and back |, | Periyar works,
| : . p 514 ‘ :
95 ~ord . - . | Madras . - .| Had an interview with Hiz Execel-
IMH"\‘ ”)" ‘;'IV“!‘H’JI'.
Godaveri Head works.
2 On the mornine of 30th I went up the river and saw the site finally f

proposed for the East (jm\' qu‘.\mv bridge over Godaveri, when I met
Mr. Walton. The plans of the river an id a not » by Mr. Bell were shown to me.

It is proposed to cross the river Jh-nlt f\w miles higher up than proposed by
Mr. Bell by 5; spans of 150 feet, giving a elear waterway of 8,700 feet. As

far as the Godaveri head works a'C concerned, no be"“t‘o” can be made to
these proposals.

L1

3. On 1st December I went over the fine and m*m'n\tnm head works of the
Godaveri, and saw the head regulators of the fastern, (wnt.& 1 and Western
Canals. As the level of anicut crest is not sufficiently hich to maintain the
supplies required for the canal, rail stanchions about 2 feet high have been fixed
into the masonry at intervals of from 8 to 10 feet, and the water level is held

up 2 feet by means of planks, which are removed as the river begins to rise,

hese planks is very great, there is an im-

L'he labour of fixine and removing th
mense amount of leakage, while the permanent iron stanchions are very objec-
the crest wall 2

tionable. An estimate, Jnmunt ing to Rs. 1,33, ()()() for raising t

feet wi as H erefore submitted to the Government of lndlx'm d sanctioned in their
letter No. 4 1., dated 13th Jant iary 1896. A few ch ains only of this work have
been done, and T am very stro ““IV of n} inion that the work should not be con-
tinued. The danger of permane ml increasing tlw height of the anicut, without
very large additions to the stone work 1~n\n~m am, has been very clea: rly shewn
at Bezvada, and there is the further ol jjection that it causes a \}uuhn" of the
river upstream. It will be much better that the extra 2 feet 1<quirr\d
should be secured by means of falling shutters, or 2 moveable we ir, following
the practice which has been .fv'fuyvmi on the Sone Canals at Dehree, the Lower
Ganges Canal at Narora, the

gra Canal at Okla, the Sirhind Canal at
Rupar, and the CI i
Rupar, and the Chenab Canal at

Khanki, in all of which the full height




2

falling shutters, which can be lowered as tlie
Canal pattern would be found most suitable
ifficulty with such shutters is the raising,
the crest dry by means of the under-
e undersluices is not sufficient for this,

required is obtained by means of
river rises, Probably the Sone
for Dowlaisheram. The principal d
which is generally effected after laying

sluices. At Dowlaisheram the power of th
but the shutters can no doubt be raised with one foot of water on the crest, and

with much less risk and trouble than is involved in the present practice of
fizing planks, while they can be designed to fall automatically as the river
rises as at Dehree, or under control by means of a let-go arrangement, as at
the other head works mentioned above. The former plan will probably be

preferred.
Kistna Head works.

4. The extraordinary flood in the Kistna on the 6th August 1896 was the
highest on record, and caused a serious breach, 450 feet in length in the left
river embankment above Bezvada, while tte right embankment and the im-

anals were in serious danger. The river

portant head works of the Kistna C ;
embankments on both sides below Bezvada were also seriously breached in a

great many places.

The maximum when at 6 2. 3. on night of

level being the datum line.
t, while that of the
ted in the reports of

flood levels at site of anicut,

the 6th August, are shown below, the mean sea le
The reduced level of the present crest of anicut is 49°25 fee
zero of the anicut gauges, the readings of which are quo

the Local Officers, is 26:25—

MAXIMUM FLOOD LEVEL, 1896,
Previous maxi«

mum levels,
July 1582.

Position of Gauge.

Left bank, Pez-
vada.

Sitanagram.

Right bank, \ Mean.

Above anicut 66°29
Below anicutb " 6550
Afflux 79
—__’_———-——-—'——————_—‘ &

The levels for July 1882 are p obably the maximum then recorded, and not
levels downstream of anicut,

the mean of right and left banks. As regards the
mum of left bank level in 1896 was 075 feet

it will be seen that the maxi

above the record of 1882, but if the mean level be taken, the difference is only

0-1 feet, Some heading up probably occur.re;d on these gauges, owing to the

obstruction caused by the left bank training works of the railway bridge (a

matter to be presently referred to), and allowing for this it 1s possible that the

volume of the flood was not actually much greater than in 1882, though the
of August 1896 at 762,000

: o Engineer has estimated the flood discharge
P jthat Colonel Mullins in his

inst 611,000 in 1882, 1t may be noted
e e reat Kistna floods of 1874 and

« Trrigation Manual” has estimated the two g
1882 at 736,000 and 770,000 cusecs, respectively.

5. In 1882 the upstream gauge O
more than that on the left, and if 66 2? be
2uge will have 6596, against 67 ‘65 In
of about 1°6 feet in the latter year. This
charge, but it must be attributed mainly to the fact
has been lately raised 3 feet, which probably accoun
increased afflux. As at the Godaveri this 1n
‘anicut has been found necessary to maintain the
for the canals, but in the form in W
the most serious objections. The rise 0 )
diately above the anicut is the least of evils resul

of the crest, The river bed must in time shoal

rise may be partl

f 1 foot or more in

n right bank registered 0'66 feet
the reading of the former, the mean

1896, so that there was an increase
y due toa fuller dis-

that the crest of the anicut
ts for at least 1 foot of the
crease in the height of the
large supplies now required

hich it has been carried out is open to
the flood level immes=

ting from this raising
up the level of the new crest,

| ymaeme et b G

R TR
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but the worst consequence is the severe acti .
creased ‘afflux. - There is a sheer dro o(; gnflegg o anicut due to the in-
il::ybsg'l;nnrﬁlbhoefr f)t‘"?l{gtherlled nor lengrt)hened to rggistto tfllils 1611:;3'%: f‘t]'us, which
removed z:lt}(rmeth p‘m{)m; that 2 feet at least 0i* the neiw w):)r‘kb ion. Iam
i févelelwhie]me next flood season. This will leave the %hould be
as proposed below’ Thc() 1Qm&y be accepted if the downstream apr crest 1 foot
. > supply here as at Dowlaisheram shoullzi Ol;leliefﬁtendid

up to

any higher level required by falling i
whenever floods have to be p.'l'ssedfumé Wi hich oo e ook

6. The total length of the anicu 1 ¥
lengihSxchieof ndemlis. i g s ot B 2
800 it eal((:he Iatb(iut h?lf a mile downstream, and consiétsegg a(liz21 ALY
en echelon, the‘centrebofn;;)l ’ :‘Q\Vever,_ built opposite the anicut, but SP;mS o
of the centre of the R )l‘ld'ge being about 250 feet to the’:southaSl ieht
three spans should hedta]l(]lcun‘ le? to. bring the brings oppoéite tl i
oo i e aken off the right end and addedbto the left 1Zanlcu.t"
tho Toft upsti‘(;am .t,.l:.‘:iax_ul" adjacent length of weir are apparentl .m i it is
o it B br(id'}:no el(lilbanklpent, which connects the ﬁank(‘)};‘ thas ec}l oy
“ého wes0n $h apot daﬁin(_jr;nt]'m Iillfojlr;rﬁ(ﬁz:ldg?lim the Superintending E(;;ilxllo::-

o e . = 5 - ue ‘ o . g
2hl.i(s)neinl§(;11n[§;m(ﬁt t:l;e 1d ?ngr to which the anicut :Su thg(t)gédhil);v:llll:t: . ‘;n o
and the bridge ’bpn‘( 1(;1;} very earnestly recommended that it bem? i
cost be debited to th tengthened by three spans on the south end évlem‘(f)ved’
Yowridy oo 206t l(;alf]l?]ld an2d13:ot ‘;3 tl\igt railway. Mr. Upcott ,Wh‘;nvlisift;gg

. i . 8 w ini
gg:ﬁl;i ‘ﬁz;‘eg’fﬁenc(zﬁ that the lengthgu:?ng gg t(;fe Obp,-lil:jf: ;gim ;Eé‘;‘e s
il b . on. tho anieas Rad (Nt the.cuse R
en the present state of the river had been more full;ee:g;e'fu%y
nined,

One of the princi i
: ipal objects of isit w N :
Amportaist Gursation. ] of my visit was therefore the consideration of this

s 127E)f1\111 ?3(;231(1(1\(;16}7 lﬁms stated the ease for lengthening the bridee i

to 13 of hic lfter No. 1244 K., dated 13th_August 1896, and in ey 7ot i
. 8 1 be 18 i) i ; s

apprehends may be thus stated-—?- Loy SR B e

(¢) Owing to the obstructio
g st n caused by the nortl ini
;1_1121.113 and the insufficient waterway of the ]brtiilmguﬁ er{lbanlg-
r1iv(1‘ng up}on botl{ sides, and this silting will congnue 3 r;t.'ler .
wilirr,i:;l?l 1)111: ntg gxsc(lllarge freely through the contraotedu:h:m thle
: nei,
ot g floods to a dangerous height above and below the

(2) The effect of the contracti
: contraction at the bridge i
gel‘l;trc(xllts and whirlpools which in 189; s%iu;sedtooE:Odu(i,e ‘back
iﬁéreasi\(:ipd below the Bezvada undersluices, which awillo ‘tl} i
the un\d‘e Nll‘;;l:g 118)96, tiin‘a if this works back and takes d:)ave
rsluices a breach into the canal : Ao
headworks of the Eastern Delta syste:;l amandyab;o;z?iig?;)lautzz i

8. As regards (¢) I am of opini

B oy g of opinion that there ar
uﬁr& in}ul:n l%rz)s:).d l'gxgl i})ocl)d levelg abst_mcted in para. 4eall)lc?v: e:;%m%vro;llnds o
i S elow anicut in 1896 was only 0'75 feet hi ]1at e
T Bt e lfrence was probably much less if the mean ot} g'flr .
oll:struction dbwnstrea;uz.mdlih:‘lvtetl?zsngi t(i"aththis e dugbt]; atlll]%
g : ischarge in 18
i ];hl;wisisf’p;]\l-: cg'e%t on the level upstream would blél ;Tgfo’stw?;n ook
AR ATEND L I s. ita c;.ve] the mean leyel upstream was only 16 fg[;re;n_able.
solidly l)lockéd b Pthe of the fact that the water-way over the anic tel e
iy B dy : e addition of 3 feet on the crest. The eﬂ“;ct uf lad o
gl ,buot“nstr(]'am ﬂpod level would be not to blo;:kl th: Watrlse .
B v 'the y .nxlnere y to increase pro tanto the height of the dro ’«‘1 P&"“’ﬁ}’
b e dh 1(131.\.{.|t of the undrowned portions of the (lisbllﬁrve\‘ne s
e Tf itional afflux due to this cause would be 1 cti \oner 3

preciafi@esst, on the other hand, it-be true that the v<>l(1rgx)ea(§51(taf!ey ﬂun(i

the : , 00

discharge a1y omed St
ge was actually greater than in 1882, the higher levels both above and
above an
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. o opinion only on this account, and not because the water-way at the bridge as
in itself insufficient, that the lengthening of the bridge can be recommended.

The same object might be almost as effectively attained by removing two or :

three spans from the south and adding them to the north end, though this.
would be open to obvious objections on other grounds. . K

10. There is little doubt that this left embankment tends to set in motion
new forces during the flood season which must be reckoned with by those-
responsible for the safety of the canal head-works, but the question is whether
the difficulties cannot be met by some less heroic and expensive measure,than

+ that of lengthening the bridge by three spans, which would probably cost ~

! something between 7 and 8 lakhs of rupees. It is however first necessary
to consider what damags has actually occurred which may be whollyor partially ’
attributed to any change in conditions since the bridge was constructed.
Major Baddeley refers only to a hole 50 feet deep which was scoured in 1895
below the apron near the Bezvada undersluices. It may here be moted that
the anicut is protected on the downstream side by an apron of loose stone
which extends for an average distance of 170 feet beyond the retaining wall
at the foot of the talus. Ever since the construction of the anicut scour
holes have been formed annually downstream of this apron, more especially
on the right and left flanks or near the lines of the undersluices. The normal
reduced level of the bed beyond this apron is 26:25, and the depths ef scour

: : artially due tothis cause, and the effect of
below .the amcl;‘t 33111111111212 }t’)(;zz I\))y s0 ?nuch even less than indicated above.
s S Sﬁ opinion that any increase in the height of flood levels above
Bor tpergfore om %red with those of 1882, that was not due to an increase 1
Bg amEah asfc&e%ood discharge, must be attributed entirely to the raising of
g:e ;ﬁ:\ﬁecgest and was wholly independent of any obstruction caused by the

e ’ ,

bridge works.

f : nt to which silt may have been deposited
TRt e aiﬁsltggdtﬁgehr?;;g or below the apron near the Bezvada under- {

in any of e spt rial. The only effect of increasing the number of spans
e ;na eto increase these deposits of silt or to decrease the depth
would be eit :{-‘1 se ‘spans on which the set of a flood may be }1eav1est. It has
of scour in boen stated that the maximum scour at the bridge was greater
not, however,t ;_ lated when the bridge was designed, nor is the safety of the
than was conte p“eqtion. As regards the effect of the bridge on the flood
bridge TOW dl'n tgl below and above the anicut, I have no hesitation in
1evelsé s;insgl:nl?)pizmﬂ {hat the water-way ab present provided is sufficient,
expre

el A O b aidea e

¢

v

i '—.l‘“k s
e g

jecti p) it may be noted that in the original design

9. As dreg?’t‘i?as";iﬁ;%f& t(o)build it opposite the anicut. Subsequently

f(l)lr ﬂi?fug;tlle%g ;n.Ohief (Mr. Spring) decided t0 place it as now built. The
the Engineer-
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are measured c;1(()1wnwards hfrom this datum. Plans and sections shewing .
g tariat show that the change was the positions and depths of these scour holes since January 1891 were examined
_papers 1o the Madras P‘.lbhi ggg;iic%%l;orks (Mr. Waleh), after personally : by me. The hole referred to by Major Baddeley when measured'in Jannary
approved by the Chietf E}‘gbllizt: e sy 16 W evident, too, that the present ) 1896 had a length in a direction square to the line of anicut of 330 “feet, and
discussing t,l;e ggg?:eglg)ecau;e §11 the river (}:Ihaéts on recor% {ihév;’ledd pl’lainly govgdtéh itn atdirgcti;mtgarallei witlfn gnicut of iigg,fthg bmaxi(rimglr:i d(ilptl; being
osition wa . dine the Sitanagram bluff had always ‘8 feet at about the centre of figure, or eet beyond the end of apron,.
that the main ch? nnelfOi tllilgerlgign?g: Ol,ll?e 1I():gntres of the anicub ar;ld bridge . and 200 feet from the dividing wall of the undersluices. In November 1896
n in the direction 0 y te angle with the line of the anicut, i the position and dimensions were about the same, but a sounding of 56 feet
;: e oonstlf'lltﬁe%riggg ﬁi%glgt:d;%?egcgvolvegd, therefore, less disturbance ¥ was recorded. The plans for January 1891 to 1894: shew large holes below the
The location o1 Lhe = ; is obvious, however, that water must at & flanks only of the weirs. On the right side these holes varied in depth from
'Sfl the natural course of ﬂée ‘nﬁ:ra.mollgsl.sﬁ(;ld l(t)hat in an extraordinary flood E 50 - to 60y feet. On the Bezvada side the scour was much less, b(-‘i[t))g nil in
a1l times cross the anicut & n'gth 18 feet over the crest of anicut there would M January 1893, and never exceeding 35 feet in other years. The exact changes
like that of August ']aﬁﬁsw (;irection for some distance after passing the crest, (' a that have since taken place would be conveniently shewn by super-imposing on
be & Very Shenns i,al?:e of only half a mile between the aqlcut and the bridge p - one sheet the plans of successive years, but the coneclusion that I derived from
de {.)he 'Shor:ﬁ%gn: to allow the flood to accow.cnnﬁll)Odﬂlt{te ltsaelg to :ges:(;:ﬁﬁ; ; & an examination of them was that since the constrwc‘tiont of t;;le bridge the gcour
piight b 080 jmpinging on this back and IR : ) , holes on the left lank have increased both in extent and maximum depth
il ; of direction. .'lheog;’sél ?;,?)tflff ;afurfllyo produce the strong tbacl;{cugent:% s 1 Y (the soundings having increased from 35 to 55 feet), that' there are frequent
6 ~ tochange éhzl:rir(l}s which were seen by the oﬂicell‘ds %n t‘fezlﬁ(i’,{g ther:velESi(zy | scour holes below the central portion of the amcl\;llt f;)f l?hlmh télere We(;:ef but
: ies an i s uld, c ¢ : icht _ rens
S iy conmotonof the e Wk Gl i, B e e R
p‘reve}flt thes:uidgflisﬁe changes and interrup'ﬁi%\s ‘();f Vﬁi":&g;’:ﬁgﬁse é'ob? ?ﬁ: 1 } aticularly that bas caused the Superintending En%iveer’sf apprehension, but
if um'ol‘m;)f the left side of the channel. No 10\_1 o O ek thie WSt B although it is only right that this matter should e care ully watched the
bloclgmgof the waters passing through the undext*srucl); the left than on the right : 3 depths recorded on this side after the great flood of 1Sz6dwe1i§[ less than olccurre%
ﬁei?i)%ve always existed, and will b%t norgri?e ;;tical I see no Tons0M, there. L :;;gul(;\r]y o;x right s&((llg befor;e1 th}?tbtl: getv_vas ?ferrlfe:e o sog:(;vse;'v ?‘e tho;.lig
» ‘tions in this respect & e : i e downstream eddies no dou nd to produc e ere action
bank Whgn‘f‘t,‘fis;r;%:ahg;i;gon of the very comp}fteﬁfsov?iﬁ";gz O;:higpg‘;ﬂ}fé & on the weir itself, due to the raising of the crest _alyeady referred to, _ha§ pro-
i fm‘d 0bove these ordinary eddies, & greatt a(ixich might, if continued long | ' bably been a far more important factor, and until this has been eliminated,
ovel;, m:ztign caused by the left embankme&é Z;[-‘etv of the left end of the ‘ ; v b); ;:uttxtngtd%wn the crest as proposed in para. 5 abfizfe, 1&“ ganﬁot be said It)o
obstru if frequently repeated, endanger tae - b3 swirl is clearly indicated e what extent the action is due to the bridge training Wworks, Xinally it may be
enough, ot 1 dersluices. 'The existence of suc the water on left bank 5 said that these holes, which occur below all anicuts in sandy beds, are of no
%nicgt a}le‘ireﬁn gven in para. 4 ;Vhic‘h sllllev:lmﬂ\;im ebank There is of : i BE importance, however great the depth, provided that they are kept ata sufficient
1€ icher Na -} § e
A 4 18 feet highe
below anicub stoo

5 s o slightl distance from the retaining wall of the /alus, and are not allowed to cut back.
i traordinary in the level on one ba11}<10fﬂaogve;c‘?::§§1g t% thi

cou‘rlse BOt})c:?viretﬁmn that on the other during 2 high flood,

higher or

I understand that the practice has been to fill them up with sand only every
i i e L o 008 e 8 cold weather to a_surface sloping dowt from the 2625 fect fovel:, ‘1F the
i e b e S here e d'ﬁél‘ence of 066 feet) so apron were exten.d‘fd over this filling for a distance of 30 feet, or to 200 feet
i g o v i Vit o8 th'el‘e iy il ibuted over the whole i beyond the retaining Y"&llg by means of concrete or masonry ,bIOcks, 4 feet X
: th:h ag}gg]:ﬁl;e & i Posmble e'vené‘y d;:?;‘llsuimmediately down- ° 4 feet X 2 feet, built én situ and*laid to a slope of about 1 in 5, these scour
that £1° ¢ the anic The great differencein 1@ leve A
i i how the water must have p11ed up
stream shews, however,

holes would, in my opinion, cease to be a danger to the work. This would take
olent, addies ol ki bl seven rows blocks, costing about Rs. 50 only per run of 4 feet, or Rs. 125 per
.« o measure of the violent eddr % e
embankment, and 1s a
have ocourre

dy propose foot. run, so that the whole length of anicnt could be protected at a cost of not
j 4 bridge. The remedy PR 5

d between the anicut an g

Superintending Enginee

oo more than Rs, 50,000, which might be expended gradually. This system has
gthen g |
b removl(a e edmb%?krrlé%?czn&g na?ction, but it is My g “

ans would, no aoubt, '
the north end by three sp

A
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. of the anicut, the general dimensions being 73
. feet transversely, the depth varying from 1 to 12 the ed
being only 18 feet from the left underslujces aud 15 feet, f S o

““eontraction would be.most marked, but was fpst
" when the levels at the upstream and downstream o
_respectively, d.c., when the depth over the s
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been found very successful in Northern Endia, Lf preferred, loose stone mi oht
be employed, large stones, such as these in the present: apron, being laid overa

stratum of small stuff, but in this case the apron should be ext :
feet, and the blocks will, I think, be found more satisfactsr(;r).1 e

11. I should mention here that g very nasty hole was scoured in the talus

anicut. This hole cannot, however, he attributed
anicat, It did not occur during the high floc

observed on  the 3rd
auges were 55°90 and 2045,
ut was nearly 12 feet legs
¢ displacement of stones by.
lable. Tt has been thoroughly '

than on August 6th. It was probably due to th
fleating timber ; an accident to which all weirs ave |
repaired, and was filled up with small stone, overlaid with st Ao
deep, which were topped with Portland cement conerete 2 feet thi]cks (());l eus Zt ' f(,et
side tapering down to 2 feet on the downstream, pstream
12, In regard to the penultimate paragr
upderstand that Major Baddeley rezom mendeq the strengtheni 3 A
embankment because. it Ys'ill be absolutely necessary tog ma;nligi!c;t it:,lei;l:]t;,l(;:,
unless or until the bridgeis lengthened, when it would of course he dismantled.
Even if it were decided to lengthen the bridge tl g

| f ¢ 16 work could not b

before next floods, and in the meanwhile the embankment must, bee[fgﬁf);ﬁfzg

to the height and section that may be advised by the responsible Irrigation
gat

Officers.

13, My general conclusion therefore is that there has been n -
tion of the s\’water-w’ay at the Bezvada bridge such as would affect apprgcig?)lll;r?l?e
levels above the anicut. By lengthening the bridge the violent aetion which
now occurs below the left end of the anicut would probably he materially
reduced, but there is no evidence that this action has hitherto caused an
serious damage, though it may do so in time and must undoubtedly be guarded
against. I consider however that the safety of the anicut and undersluices will
‘be far more securely assured by cutting down the upper 2 feet of the prese
crest and strengthening the works in the manner proposed in para. 10 abo
than by lengthenigg the railway bridge, and this at less than one-tenth "the
cost, but the left training embankment should be made secure against overs

topping by the highest flood and against the violent action that takes place alon
its water face. . ’

14. Tt remains to consider what otlier works are r

safety of the head works during an extraordinar x

be undertaken whether the bridge is lengthened op gotfloqgileanfeavlzhwp tmust
the head sluices or regulators on each bank, A regards those on t‘hpmg' : are
gram sido or Western Delta Canal, it appoars that gwing to apPrehen:io l afn ?t
as to their sa_feizy, a second regulator wag Commenced in 1895 hai ns fe
below the existing work so as to take its Place in the event of fc‘lam or t‘wo
chamber referred to in para. 4 of the Superintending Engineer’ Nal tire. The
dated 13th August 1896, is the length of cgna] Iying bet s No. 1244 K.,
lators, and the construction of the ret 8 ween the two regu-

) e L ainin 1 :
during my visit. This lower regulator wag o%]yw;::tizgﬁgpggegplg&sd l?ﬂ?:gg?hss
' e

flood oceurred, but it wag of considerable gepyi L

Water was beld up 265 feet in the chambep, i‘ﬁﬁ’e*‘ge:g ;ﬁet poertion of planks
was 1385 feet, which is almost as much as it ean stand W’t,he b

had not been for tLe lower regulator it would haye been nel g :
crease this head or to have increased § cessary either to iy-

. ; he a . o
which would have inereased the numbercofnl?:e';ggg]sy at:gl:lsgll;% o 1385 feet,

the canal a very large quantity of silt, If ¢ ve brought into
ed, the canal might have been closed altopers. lower regulagsy had hee

£ ; eth ~ n complet.
minimum required. The work s, howzgver,‘eilr‘. Zre:g: Supply redaceqd top the
completed before next flooa season, Tha other Progress and should he

. : her works in 1)
head sluice referred to in para. 7 of the Superintar s the Wegtern Delta
1244 K., dated 13th August 1896, were a] -’;Z’f'ﬁ:;*f‘"s Bngineor's fotger

equired to ensure the

& Jlsdtas -
e L L 3 ai> | -

aph of My, Upcott’s reﬁtort, ek
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15. On the Bezvada or Eastern Delta side there is no &econd or ancil-
lary regulator, and in order to avoid subjecting the existing regulator to am
excessive head the depth of water admitted into the canal as measured on the
rear gauge was 12'' feet, and this has resulted in a very heavy silt deposit in
the upper reach of the canal. A second regulator is very necessary on this
side, but to construct it on the ordinary pattern with small vents would lead
to a great loss of head, which ecannot he spared in view of the extensions of
irrigation which are contemplated in the Eastern Delta. The Superintending
Engineer, therefore, proposes to build two piers, in the line of the piers of the
existing bridge below the head sluices, with suitable flank walls, and to have
three large sluice gates of 40 feet span, constructed in accordance with Stoney’s
patent. ‘This will be more costly than sluices of the ordinary type, but under
the conditions that obtain at the site will be the most sujtalle form of regu-
lator. Unless something of the kind is made, there will always be a danger
of the head regulator failing in such a flood as occurred in August last, so that
apart from the advantage of being able to control the amount of flood water
passed into the canal the matter may be regarded as one of great urgency, and

“the necessary plans and estimates shouid be prepared at once. If preferred, the

sluices might be constructed on the principle proposed by Colonel Smart referred
to in para. énfra, which is said to be less expensive than Stoney’s system,
and in the situation proposed could certainly be worked without any risk of

failure, but this is a detail to be considered when the plans are under prepara-
tion.

16. The works required at Bezvada are therefore—
() Substitution of falling shutters for the upper 2 feet of anicut.

(4) Extension of the apron downstream of the aniout and unders]uices.

(¢) Raising and strengthening the left training embankment between
anicut and bridge.

¢

(d) Completion of the lower regulator and connected works in the
Sitanagram side.

(¢) Construction of a lower regulator on the Bezvada side, conskting of
three 40-feet sluices,

Of these (a), (4) and (¢) may fairly be charged to the Capital account of

the canal, and (4) might also be so charged, unless the Local Government
prefers to charge it to Revenue. (¢) should apparently be carried out at the
cost of the railway, as part of the bridge works.

I understand that no estimate has yet been sanctioned by the Government

of India for the work now in progress in the Sitanagram side, and that the
outlay already incurred is leld under objection. It appears to have been
thought that under the orders conveyed in Government of Lndia letter No. 951,
dated 18th May 1506, estimates for new works for which no provision was
available from the current sanction for the Kistna Canals could not be
considered or sanctioned until the construction estimate had been formally
closed on 31st March 1898. This is, however, a misapprehension. In the
letter referred to the Government of India declined to sanction an addition
of Rs. 8,00,000 in a lump sum to the existing sanction for the Kistna Canals
to provide generally for unforeseen contingencies, but there is nothing in those
orders to prevent the submission-of specific estimates even before the closing
of the construction estimate for works that may be urgently required. Such
estimates will e considered on their merits, and if the safety of the canal

works is involved, no time should be lost in submitting them for the orders of
the Government of India.

Kurnool Cuddapah Canal.
17. The Kurnool-Cuddapah Canal was constructed under a 5 per cent.

guarantee by the Madras Irrigation Company, which was incorporated under an
Act of Parliament in 1858. The work was commenced in 1859, and virtually
completed in 1871. As explained at length in the monograph forwarded by
the Government of Madras with their No. 456 1., dated 10th June 1882, the
undertaking was a financial failure, and difficulties arose which resulted in
the acquisition by the Secretary of State of the Companies’ rights and interests
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: is was effected in 1882, the sum paid on account of purchase
u; tﬁ;gﬁf&f arrrr&unting to £1,742,246. The Capital outlay standing to the
3ebit of the canal at end of the year 1887-8% amounted to Rs. 2,16,44,795 and
't Re. 2,17,00,550 at the end of 1895-96. 1In the former year the working
to en.ses’ exceeded the gross revenue by Rs. 79,424, and the Government of
;x}()na in their Resolution No.33 1., dated 26th February 1889, remarked
'tll:a.t it might be economical to close the capal as an irrigating system, merely
keeping it in repair so as to be ready to be put in working order again if a season
£ drought should create a sudden deman(_l for water. The Government of
%iadra,s was asked to « consider the question and formulate such proposals
as may seem 0 them expedient with a view to putting a stop to the constant
drain on the Treasury which the maintenance of the canal on its present
footing entails.” In their reply, letter No. 236 1., dated 15th May 1889, the
Government of Madras strongly deprecated closing the canal, but promised to
reduce the cost of the Navigation Esta.bh.shment by Rs. 3,00(_), and to effect other
fty economies, especially by abandoning the Telegraph line along the canal.
They remarked that the principal way by which the working expenses might
be reduced was by the entire abandonment of navigation, and that this would
be recommended were it not that the Guntakal-Bezvada Railway, then
3 aching completion, Crosses the canal at about the middle of its course,
apl‘;‘-'?t Gak % considered advisable to wait and see the effect of the complete
and 1 v of the line on the navigation, which may possibly then develope so
OPemn"oid the loss now accruing on that account,”” This view was accepted by
i i’Jo(;‘:‘w rnment of India, and o further communications on the subject have
the OV? ived within the seven years and more that have since elapsed.
been lrgceiv mick the canal at the railway crossing (Nandyal) and travelled
; t to the tail ab Cuddapah, a distance of 88 miles, accom}?anied by Mr.
down 1 3 el s‘lperintending Engineer, Mr. DeWinton. It is unnecessary
Hughes an the works in detail, but it was obvious that the earthwork and
to describe ioinally constructed, was of a very inferior class for canal work,
masonrys astor;'l{ dinary amount of leakage occurs, boeth through the banks
and an ex 11‘13 The  canal is maintained in very fair (_)rder, considering the
and loc_sk W:I S-t S spared for its maintenance, and I infer from a perusal
small sum ‘Iaa “otion Reports by the Chief Engineer, Madras Irrigation
of previous 1nsp oxs are gradually improving, and that the banks and works are

W(v)vrkisr; ??ﬁﬂtbetter o ndition than they were when first taken over in
no

1882. iy v by Government in 1882, a forecast of
: canal was taken over by ‘ ; ¢
19.1) ‘gge:(‘a::zue raceipts and charges for the six years ending %887 ‘gas
the pro ath Ohief Engineer, and will be found in the Prooeedlwngs orwarded
?;‘a:-,(}i),e ]?/_[y;dr:s Government endorsement No. 185 I, dated 26th February 1883.
1t (

‘Whis forecast is compared below with actuals to end of 1895-96 : —

ForuoAeT OF 1882-83 $ ACTUALS TO END OF 1595-96,
ORE . ;

R ek U S PN T
e LT A R R

Lul Direct Net

. G Direct Net bl EGI’OS: 4 working Revenue,
Yiati 5"35:%?“8 Be::\:\sxe. J.’SZ!‘,L’.‘,.'.‘. Revenue. sm;t ;lxr!ns evenue, gxpenses.

e Acres Rs. Rs. Rs. Acres. Rs. Rs. Rs.
i 3 76,08 | 1,33.410 | —57,387
1852-3 soo00 | Tars0 | Ldssill —TRTOL) JRCL| dpies | LBLTIO |-138sld
S8a8h | .| 22,0001 90,000 2,38,446 1230 95961 | 1,32.286 | 2:02,520 | —70,234
138'4 !.5 ! el 24,0(” 96,000 2,19,3?55 —1!23’385 22’801 ’85’000 190’94’4 _1 05 944
lesse .| 26000 L07.000 | 216568 iy | o376 | 65,064 | 184521 |~118957
e 200\ Tag000 | Lasaso| —2340 | iear| 66818) LALMAO ) 76
ol Bgente | IADSTT " 807750 | 1L17,107 |~6,09,857 | 130173 | 467,687 | 10,34,945 |-567.258
. R 34000 | 77,727 | 148,046 | —65,319
s A G 91851 | 78950 | 1,190,566 | —40,607
1880-90 . 94848 | 123,566 | 1,650,430 | —26,873
189091 e 73500 | 1,42722 | 123,199 | +19,628
1891'92 . wee us ves . 30’766 1’48,281 1’58,105 -‘9’824
1802:83° o} e e 91494 | 1920440 | 132472 | —3,032
1sgz-g§ Wik £ 1 " " & 33,540 | 1,13,086 | 101,081 | +11,975
Livtr? o S 82,008 | L0781 | 98624 | +40907
S e oS 287,831‘ 053,462 | 10,26,792 | —73,250
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Unsatisfactory as have been the financial results attained, it will be seen
from this table that the loss during the six years following the aequisition of
the undertaking by Government was not much more than 13 per cent. in excess
of that anticipated when it was taken over, and that in later years there has
been a steady improvement, so that during the last five years the grossrevenue
has exceeded the direct working expenses by Rs, 60,279, or an average of
Rs. 12,056 per annum. The indirect charges for collection of revenae and
on account of leave and pension allowances have not however been included, in
the table above, and may be taken as averaging about Rs. 10,000 per annum,
so that it may be said that during the lasc five years the canal has just, but
barely, paid its working expenses,

90. There is no donbt that the capital account of the canal has been
enormously swollen in consequence of the complications which arose in con-
nection with the Company. The Chief Engineer for Irrigation,ina note dated
90th February 1833, estimated the intrinsic value of the canal works, which
stood on the books at over Rs. 2,16,00,000, at Rs. 1,25,00,000, but details of
this estimate were not given, nor has it ever been formally accepted. Apart
from this, however, this canal has been very heavily weighted by the enormous
capital expenditure actually incurred in providing for navigation. It may be
noted that the entire supply of the Kurnool-Cuddapah eanal is carried in a
single channel as far as the 75th mile only, at which point the greater part of
the supply is passed into a line of nallahs or rivers, which cross and recross the
canal. The last 117 miles of the canal may be considered as divided into four
sections of unequal length, each section being almost a still-water chaunnel,
carrving only as much water as is required for navigation and the irrigation
effected from'it, By means of suitable works in the nallahs or river beds,
the supply is reinforced at the head of each section from these channels. The
entire supply is thus divided between two channels, and the consequent loss by
absogption must be very great. In these four sections there are no less than
42 locks. It is obvious that if it had not been considered necessary to provide
for navigation, it would have sufficed to substitute for these 117 miles of navi-
gable canal with their 42 locks, a few ovdinary rajbahas taking off from the
rivers 50 as to command the areasto beirrizated., Had this been done, the
capital outlay would probably have been reduced by at least Rs. 26,00,000,

~and there would have been a great saving in the cost of maintenance and in

the loss of supply due to absorption.

91. But, however much the capital account of the canal may have been
swollen by these and other preventable causes, there is now little doubt that
it could never pay financially, even if the capital cost were one-fiftieth of
the present amount, Broadly it may be stated that the people will not
irrigate more than 80,000 acres per annum, and that the revenue derived
therefrom barely suffices to cover actual working expenses, I have been unable
to ascertain that any estimate was made of the area that would be annually
irrigated when this project was first sanctioned, but in paragraph 79 of the
monograph it is stated that the arable area commanded was 321,515 acres,
while distributaries had been provided for an area of 196,227 acres. Irri-
gation nominally commenced in 1863-64, when 18 acres were irrigated. In the
great famine year of 1876-77, it amounted to 90,285 acres, and in. the following
year to 50,918 acres, but, excepting these two years, the irrigated area never
excoeded 20,000 acres until 1884-85. In the dry year 1891-92 it amounted,
as shown in paragraph 19 above, to 73,500 acres, and an area of about the
game extent is anticipated in the current year, 1896-97, which has also been a
year of great drought, insomuch that relief works have actually been started in
the Cuddapah District. Excepting these dry years the annual average area may
be taken at about 30,000 acres, for a canal that has cost over 2 orores of rupees.

99, The principal reason that hasbeen advanced for this short irrigation
is that the canal tract comes under the influence of both the south-west and
north-east monsoons, and in ordinary years so large an areaof dry erops
can be raised without resort to canal irrigation that the people are very
unwilling to turn to wet cultivation or rice-crops. The revenue management
of the eanal is in the hands of the District Officers. The system differs from

that in force elsewhere in Madras, in that the water-rate is levied only. in respect
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of lands for which water has been -applied for, a ne B a .
required for each crop, while penal ratespaI;e levied ,when xatigglligsgg v‘:ﬁl}ﬁg
has not'been formally applied for. This system was apparent]l necesswr, wi -
the canal was administered by the Company, and I p"esumey oy v b1en
found desirabletto feta'm if, 80 as to avoid all semblance of z;. o 1as been
rate in a tract where artificial irrigation is so rap i j :
tion to it is the inducement that it offers to illi((:i]g i(;-\;ilé%at'?gzy'bu?%? 'lel‘ic-
been to a certain ext.;ent checked of late years by the a,ppointt,nent flls _asl
Deputy Collector, ?,ncl it 18 to this that the improvement in the returno Zpesla
the last five years is perhaps mainly due. In order to encourage the 8 g uring
of wet cultivation, speclal.ly favourable rates are offered in the che of lex ‘(lanslllou
have not been wet cultivated for 10 years, under what Ak paliid tﬁn ézt at
rules, the rates being reduced by 50 per cent. for first five yeafs o;wlrllg
$)

lands taken up umdes.the block ” rales, irrigation isIIflrezh?orciii (f)if :V L;iSte
years, while half rates only are charged during the next five, sub; r st ve
minimum _rate of 8 annas per acfe. These rates are on the,are Ject to a
irrigated, but in subsequent years the charge will he on the entj as actually
the block, with a minimum of one rupee perwacre. Up to th l‘cd extent of
the area of waste lands allotted under these rules amounted to 193%11 ‘o‘f 1895,
application for 1,429 acres were under consideration. 2ol acres, and

23. The measures thus taken by the Civil Offie ' ;
Board of Revenue to encourage the extension 6efrsi:rlil;1:§i§lrie :f: tll;o,l' (()if tl;je
appropriate, and it is sufficient to note them, but ‘it is abmatter fosi ,eo 9&", t
ation how far the short irrigation is due to causes over which the Er?n'SI er-
have any control, i.e., to insufficieney of the supply during periods Ofgléleers
demand, or to an inadequate system of distribution. Failure of the s 8 lron
a crisis not only prevents the irrigation of considerable areas for whichpl\)zvytzt
is in demand, but_is certain to engender a want of confidence in the ca a,zllor
the part of the cultivators which may be one of the causes of their g, oo n
ness to resort toit. 1. am afraid-that such failures have not been 'infrequ eﬁgt-.
In para. 43 of the monograph already referred to, the full supply at head of
the canal is stated to be 3,000 cusecs. In Statistical Statement 1 A of the
Madras Irrigation Adwministration Reports it is given as 1,468 cusecs, but the
maximum actual discharge is 945 cusecs—Administration Report, 1895-96
The maximum average monthly discharges have been 862 cusecs in Novembe;-
1894, and 891 in November 1893, and I was informed that the canal conld not
possibly carry more than 1,000 cusees. I understand that if a larger supply
than this could be drawn off at the head when wateris available, much of it
might be stored in the large tanks which exist at the upper end of the canal,

mpulsory

s0 a8 to maintain the supply when the river was low.
24. Another question of probably greater importance is that of the suffis

ciency of the distributaries.
As remarked in para. 21 above it was reported in 1882, that distri-

butaries had been provided to command 196,227 acres, but I understand
that many of these have been since abandoned, and that the distributaries com-
mand mainly only the wet lands, Thus when the cultivators of ‘dry lands sud-
denly want water, they cannot get it, without first making more or less tempo-
rary arrangements for leading it to their fields. 'I was told that a complete
slan of the distributary system was under preparation, but unfortunately I was
not able tosee it; the importance of improving the distributary system was
pointed oat, however, by the Chief Engineer for irrigation as long ago as 1883,
and as far as I could ascertain there has since been retrogression and not pro.

s/ gress in this matter. :

25. Improvements in the direction suggested in the last two paragraphs
will involve an additional charge to the Capital Account, and itis of course a
question whether on a canal, like this, where the normal demand for irrigation
is so small, any further expenditure would be justified. It can possibly be
shown that this would only be throwing good money after bad, but the
question is one that should at least- be considered. The canal cannot irrigate at
present anything like the area for which designed, and itis significant that the

irrigated areas in 1891-1892, and the present very dry year have fallen so far short -

of that of 1876.77. It is probable, moreover, that if the irrigation can be made
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more certain not only will the areas increase, but the Revenue Officers will bhe
justified in embancing the fixed assessment when the settlements are revised,
on the ground of the security or insurance afforded by the canal, and such en-
hancement will be fairly creditable to the canal. 1t is at any rate my duty to
point out these defects and how far the carrying and distributary capacity of
the canal falls short of the original designs, though I cannot say to what
extent it may be feasible or desirable to provide a remedy.

26. I now come to the question of navigation. As noted in para. 17, the
Government of Madras stated as long ago as 1889, that they would recom-
mend the abandonment of navigation were it not for the approaching comple-
tion of the Guntakal-Bezwada Railway. This railway has since been come
pleted, but the traffic on the canal is still practically #sl. According to State-
ment Il D.of the Irrigation Administration Reports for 1894-95 and
1895-96, the up and down traffic in those years amounted to 1,952 and 1,727
tons respectively, or 2 mean of 1,840 tons per annum, That is on an average
5 tons orsay 7 bullock carts per diem on a canal nearly 200 miles in length.
It cannot be said that the tolls are prohibitive, for navigation is free, and no
attempt is made to levy tolls. For this petty traflic 42 locks have to be main-
tained. They are worked very economieally, only one man being kept at each
lock. The pure navigation charges have, however, been returned at Rs. 10,102
in 1894-95, and Rs. 10,791 in 1895-96, and if to this be added the cost of
upkeep of boats, which is charged to Tools and Plant, the total will average
over Rs. 11,000 per annum. If navigation were abandoned, the cost of main-
tenance of the canul would probably be also reduced in many other ways, as
will be understood by what has been said in para. 20 above. The Superintending
Engineer is desirows of starting a Government-service of boats so as to encourage
traffic. Iam afraid that this will only add to the working expenses, and is
more likely to discourage than encourage private enterprise in the matter, I
am told that Messrs. Binny and Co., who own most of the boats on the canal,

. and are at present using them for the transport of water-pipes to Kurnool, had

some idea of starting a service for the general public, but after enquiry, gaveit
up. If navigation cannot be developed under the present system of exemption
from all tolls, little is to be expected from a Government service. Suvch
navigation plant as there is, is very old and will shortly require renewal if
navigation is to be maintained, There may be something to be said on the
other side, but I am of opinion that the Government of Madras should be |
invited to reconsider the question of the entire abandonment of navigation on |

this canal, TSl e : il

27. It will be seen from para. 19 that the working expenses have been
considerably reduced since 1890-91, and I am of opinion that they are remark-
ably low for a navigable canal of such length, and can only be further reduced
by the entire abandonment of navigation. The canal is no doubt of great
benefit to the districts traversed as an insurance against drought, and in very
dry years is of immense value, and as it now pays its working expenses, its
maintenance involves no charge on the State, since the interest on the capital
charge is a permanent liability that would not be lessened by abandoning the
canal. But the very narrow margin by which the gross revenue exceeds the
working expenses would be appreciably increased by the abandonment of navi.
gation, and it is possible that the financial position would be somewhat improved
by a moderate addition to the Capital cost, as suggested above in paras, 23 and
24, while it is certain that this would considerably increase the efficiency of -
the canal as a protective work. Lastly {t may be said that there are indica-
tions of a gradual extension of the irrigated area which may be attributed to
the appointment of a special Deputy Collector and other arrangements made by
the Revenue Officers, and which warrant a hope that by careful nursing the net
revenue of the canal may gradually improve, though it is hardly likely ever
to exceed on an average Rs. 70,000 or Rs. 80,000 a year.

Madras.

98, On the morning of the 10th December I visited the Government
workshops and saw some gearing for heavy sluice gates which has been
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designed by Colonel Smart, R. E., in consultation with the Execcutive En'gi-
5 eer:~WUkah°P9‘ Division:* One large gate, 35 feet by 6 feet, was mounted and
subjected to the full pressure to which it Will be exposed in practice, and was
easily lifted by a boy at a winch handle. The system adopted is to run the
gate on large rollers attached to the gate itself, and not on rollers fixed in
travelling carriage as in Stoney’s patent. The rollers are mounted on dise
bearings. In addition to the gate alluded to above, two pairs of rollerswere
placed on the bed of a lathe, and a load of 24 tonsf placed on them. 'This wag
moved with a pull of only 24bs, so that the moving force was, only th part
of the load. I alsosaw a Enoglel of a sluicg designed by Colonel Smart on the
same principle for the Periyar outlt?t. It is c&auned that under th
co-efficient of friction is as low as with Stoney’s patent, while the o
than half. Another advantage glal‘med is that tl3e rollers will travel with the

gate and will not remain below it when the latter is open, and so will be less
Liable to injuiry by silt or drift. This may be an advantage In some sitnations,

: [ueli 18 the same in both
cases, there is mo reason why saving in cost should be much more than the
amount of the royalty due on the patent. Large sluice gates th
worked are required in many situationsin Madras, and particular

18 system the
ost will be less

at can be easily
ly on the works

. . on the Cauvery for which Colonel Smart is now preparing estimates. The

ic ils of his gearing, which differs essentially from My,
ﬁ::: a}‘)rélef 1c;ll?etgully‘ worked out, and I consider that it may fairly be
extended trial. ¢ , ‘

99. On the morning Qf the 11th 1 was taken over the harbour bx Mr.
Wilsdn, one of the Commissxonerst T]\_ere is said to be about 2 feet of silt in
the entrance, and Sir A. Rendel has adylsed that this should bQ cleaned l3y means
of a suitable pump dredger, but nothing has yet been decided. It is also.in
contemplation o construct an unloading dock for lighters on the south side
of the harbour. o ' ey

~ .30. A distinctive feature of the Madras irrigation works is tl}e number*
of petty works (tanks and small canals with their amcut's) ‘for Whlch. neither
C I)ital nor Revenue accounts are maintained. Out of 6,332,482 acres irrigated
’Japthe Madras Presidency during 1895-96, no less than 3,892,165 acres were
m izated by means of these works, the total expenditure on which amounted to
1'11111:517 63,317. Althoughno Revenue accounts are kept the amount of the land
rev'euu’e c’lependent on these works is approximately known, anf.l for the year
nder reference amounted to Rs. 91,64,415. The annual expendﬂzure mclud.eg
e about Rs. 5,00,000 which is regularly allotted ugder what is called !:ha
fi‘sr?linRestoratio'ri écheme, for the systemgmtic examination and survey of exist-
itié works, and for the execution of such improvements, eth3981011_s, orh special
”a'irs as may then be considered necessary. The 'pmtles _In charge of
fﬁgse surveys work in direct communication with the.Chle.f Ep.glneer, and dur-
in , my stay in Madras 1 was shown the system .th.at.ls _bemg iollow'ed. Ihere
15 1 )x,‘ve seale map on which each drainage basin is indicated by a light tint as
beow's 3t comes under survey. When the investigations are comlpeted, a record
e liled giving full parti{:ulars of each work in the basm‘con(.:erl.led, the areas
;iﬁﬁr:fb!ie froom and the land revenue dependent orll( them, t}:}e {)r;:n:li)gl ll;;visaggr
anicut crests, tops of embankments, surplus works, ete., tha e .
i ecial repairs that are recommended. e Tecor
t';altiegr’x Mx]';lmt::‘ls I;?lwb(‘;‘(r)?:];il?rl;i%nd copipes are available for t.he use of the Civil
}SnleulI))Iic Works Officers concerned. A specimen copy of one of these boo};s,
?or the Upper Noyil Minor Basin, accompanies this note, and will sh,obw how tt, ie
record is maintained. The execution of the works .Qroposed is 1s{ul.sequel(l1 y
ried out by the Public Works Officer in whose division the work lies, and as
gg?l‘llerecord is completed, the fact is shown on the large scale map by overlay-
ince a darker tint on the area that has be?n @hus mvestlg_ated.. ghe map then
shows at a glance the areas under investigations, those in whic stllrtv%ys }i‘ige
not commenced, and those in which investigation have been cotr_np ele o e
smaller works, which may be defined gen.elrally as those irriga mgl essk 1an
200 acres, are managed entirely by the Civil Officers, though lslpeglab]w.vo%v $ ﬁr
repairs proposed in the restoration scheme are carried out by the Public orks
Officers. These works under Civil Officers include no less than 25,184 tanks,
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and 5,408 channels, while there are at present 2,870 tanks and 612 channels
under the Public Works Officers. The systematic method in which these petty-
but colleciively important irrigation works are now brought unde :

and improvement is very satisfactory, and leayes nothing to be de

sired,

Cauvery Canal System.

31. With their No. 922W., dated 14th March 1896, the Government of
Madras forwarded to the Government of India a copy of their Proceedings
No. 150 L, dated 10th February 1896, containing a memorandum by Colonel
Smart, R.E. and a note thereon by Colonel Drake- Brockman, R.E., Chief
Engineer for Irrigation, on certain new works proposed in the Cauvery delta,
which pointed to a possible expenditure of over Rs. 1,40,00,000, and one of the
objects of my tour was fo obtain some information as to the object and scope of
these proposals. They may be divided into two classes, wviz. :

() Works not primarily intended for the extension of irrigation, but
for a more effective control of the existing canal system. Colonel
Smart estimated that these works would cost altogether
Rs. 40,00,000.

(6) New irrigation works, intended for the development of new irriga-
tion, and roughly estimated to cost Rs. 1,00,00,000,

32. Before considering proposals under class (a) it may be remarked that
the principal channels which are comprised in the Cauvery system are not
artificinlly constructed canals at all, but arms or branches of the Great Cauvery
by which its floods are distributed over the whole of the delta, The capital
expenditure hitherto incurred by the Irrigation Department has been almost
entirely coufined to the construction of anicuts, regulators, surplus weirs,
and other works for establishing some sort of control over the distribution of
the supply. Of these the Upper Anicut was the first commenced, in 1835,
and the total capital outlay incurred from that time to the end of 1895.96
has amounted to Rs. 18,11,489 only, including indirect charges. The total
area irrigated in 1895-96 amounted to 997,103 acres, but the average area
before the commenceement of these works, or of what is called * old irrigation **
is taken as 778,019, so that the increase of area due to this capital outlay is
estimated at 209,084 acres. The net revenue for the same year, after deductin
Rs. 31,66,760, due to old irrigation, amounted to Rs. 13,81,657 equivalent to a
return of 51'2 per cent. on the capital outlay. The return for the previous year,
similarly calculated, amounted to 45°1 per cent. These figures are no doubt
open to criticism, but whatever allowance may be necessary thereis no doubt
that the outlay incurred on these works has been extraordinarily remunerative.

33. The control thus oktained over the rivers of the delta is, however, b
no means complete. When the supply is short there are many channels that
cannof get their fair share, while in seasons of high flood great and preventable
damage is done owing to imperfect control. The settlement in the Tanjore
District has recently been revised, and I am told that the assessments have heen
enhanced by something like Rs. 12,00,000, but that when the enhancement
was made it was considered that it entailed an obligation to pursue an active
policy in improving the canals, and the conditions under which irrigation is
now carried on, and that this is the raisin d’étre of the proposals now under
consideration. Under all the circamstances it can hardly be considered obliga-
tory that the new expenditure proposed should be shewn to be directly remuner-
ative. It has been possible to_defer until now capital expenditure which in
any new irrigation work would probably have been obligatory from the first,
before a rupee of revenue could be earned,and when at length it becomes almost
inevitable it is nof so much as a means of creating additional revenue, but as
an obligation imposed by the profits already earned. It may also be added
that even if the additional outlay now proposed should be directly remunera-
tive, so that a return of five or even ten per cent. were realized, which is quite
possible, the result would nevertheless be to appreciably reduce the high per-

~centages hitherto shewn on an exiguous capital, percentages which cannot be

maintained after the capital is expanded,

owever directly profitable may be
the new expenditure,

Any improvement in the control of the Cauvery waters
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will probably resulf in an increase of irrigation a; d of reven . -
cost will be fully justified, but it is useless to insist that thi::1 :h(?fxvldv;’)};lggmmf
strated beforehand, and each proposal must be considered simply on its merits
as a means of controlling the supply or its distribution. = If it had been neces:
sary to shew that the works already constructed would prove remunerative, the
would probably never have been sanctioned, but the results actuali atgain ﬁ
may well be held to justify further expenditure in the same directim{ e

34. 'The Aganda or Great Cauvery bifurcates i

the head of the island of Srirangar{l_ The l‘i"h[’:.tobt:r?clisreitnoc‘};inI;els ; lat
Cauvery, may be regarded as the main line of the Cauvery canals wh'lS tlw
left channel, known from this point as the Coleroon river, is the natural ll'e u;
escape for the flood waters. There is no irrigation on the Coleroon abo me] .
is called the Lower Colercon Anicut, more than 60 miles below the ogf 1:" 1af%
the Cauvery, and this anicut forms no part of the Cauvery system Tha f;i Ot

eat work constructed by the British Government on this system o th % s
Anicut across the head of the Coleroon. This anicut was built with ?t pper
five feet above the river bed, so as to force low supplies into the Oa\ivers cres(i;
is the sole means of regulation at this point, which may be call{a a;;
head of the Cauvery canal. There is no regulator across the Cauvery Chmmele
but simply a masonry bar at bed level. The effect of the anicut is to cause
shoaling upstream, to gradually raise the bed in the Cauvery channel, and to
force into the latter an undue proportion of high floods. Durine ti‘le e
floods of July 1896, it was estimated that 50,000 cusecs passed through brefches
in the left bank of the Cauvery across the island of Srirangam into the Coleroon
causing great damage. Colonel Smart’s first proposal is to regulate the Supply’
between the two channels by cutting down the anicut to bed level, and erect-
ing large sluice or draw gates seven feet high. The Coleroon would thus be
thrown entirely open in floods, whereas with a low river water could be forced
into the Cauvery which now goes to waste over the anicut. In his memorane
dum Colonel Smart estimates the cost of fitting the existing work with
Stoney’s shutters at 10 lakhs. After discussing the matter with Mr, Hughes
and Colonel Smart, I concluded that it would suffice to cut down the crest by
4, feet, and to use 6 foot gates, capable of being lifted 2 feet above the record
flood level of July 1896, The details of the design were settled, A new
bridge will be required, independent of thg existing foot _brldge which will be
dismantled. The piers will be at 40 feet mtervzg.l and will lge upstream of the
present line of anicut, the new upstream curtain wells will have their up-
strenm face about 28 feet above the corresponding face of the existing cuartain
wells, and to be sunk to a depth of 15 feet below the level of apron or 16 feet

below the new crest, while tige cross wells for the piers will be sunk to the

same level as existing curtain wells. The gates, which will be of 40 feet span
and 6 feet in height, may be comstructed on the plan proposed by Colonel
Smart, and referred to in paragfaph 28 of these notes. The cost has been
roughly estimated at 63 lakhs, which includes establishment and other charges.

T consider that this work is very necessary, and that it should be carried out
as soon as detailed plans and ostimates ‘have been sanctioned, and funds can
be made available.

35. About 17 miles below the offtake above the Upper Anicut the Cauvery
again bifurcates into two channels, the Vennar to @he right and Cauvery to the
left, while surplus water passes over the G'mnd Anicut on the left bank of the
main channel and round the tail of the Srirangam island into the Coleroon.

" The Grand Anicut is an old native work which was remodelled_ uqder the
estimate for Rs. 6,88,000 sanctiioned by the Government of Ipdla in their
letter No. 63#1., dated 17th February 1852, regulators being built under the
same estimate at the heads of the Cauvery and Vennar channels. The Gr'and
Anicut and adjacent regulators constitute together a very fine work. The
orest level of the anicut is 189—45 or 5'20 feet helow the cill levels 9f the regus
lators, and water is held up over this 2'5 feet by fal}mg shutters, which however
do not work satisfactorily, because in this situation there are mo means of

laying the anicut dry, and the shutters cannot be easily manipulated or

staunched, Here, as at the Upper Anicut, greater control is required. A lower
crest is desirable in floods so as to pass more water to escape, and prevent silt
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ssit above the regulators, while at other times a higher crest level is re-
ired to more fully utilize the supply, especially as the Vennar channel has a
sndency to silt. Itis proposed therefore to lower the crest by 1 foot, and to
surmount it with draw gates 5 feet bigh, to be worked in the same way as those
proposed for the Upper Anicut. These gates have not been designed in detail,
but the cost is estimated at about 1} lakhs, including establishment, and the
improvement will, I think, fully justify this expenditure, though the work is
less urgent than that proposed for the Upper Anicut, which is the head of the
whole system.

86. The sluices in the head regulators are worked hy serews, and it was said
that it was very difficult to move them under a full head of pressure. Ehere
appears to be no reason why the cills should not be raised 1'5 or 2:0 feet &ich
would sensibly reduce the head of pressure, and would tend to keep silt out of

‘the channel. The sluices might also at no great cost be made to run on rollers
and this might be tried on one experimentally and should result in a greaé
reduection of the load on the serews.

37. In addition to the works proposed at the Upper and Grand Anicuts
regulators are required at the heads of many of the minor channels, or open
dams ave required in place of immoveable anicuts. These works all have the
same object, a more effective distribution of the supply and greater security
from floods. It is unnecessary to eonsider them in detail. When the Upper and
Grand Anicuts have been completed, these works, which are comparatively petty,
can be taken up in order of urgency, and executed as funds may be available
and in the meanwhile a complete plan of all channels and drainages and of
the areas depending on them is under preparation, so that all improvements
of this kind may be undertaken systematically. It may be noted that the
necessity for these surveys, with .a view to the construction of additional
regulating works, was recognized by vhe Government of India when the works
at the Grand Anicut were sanctioned in 1882, but that the matter appears to
have remained in abeyance, pending completion of surveys by the Revenue
Survey Department (See C. W,—1I., Pros., May 1883, No. 1, and September
1883, Nos. 1 and 2).

38. The Lower Coleroon Anicut is no part of the Cauvery system, and
was not inspected by me. 1t is proposed however to treat it in much the
same manner as proposed for the Upper Anicut, and for the same reason—the
necessity for in&sing the flood eapacity of the Coleroon river, When details
have been decided the cost of the alteration will be chargeable to (48) Minor
‘Works.

39. The new irrigation works proposed or referred to in Colonel Smart’s
memorandum are—

(1) The Bhavani project.
(2) Pudukottai project.
(8) Udaiyarpalaiyam project.

These are all tank projects, but the tanks will be fed from the Cauvery
system, and it is proposed that each shouald have a supply channel capable of
carrying 5,000 cuseos, so that between them they would dispose of 15,000 cusees
during high floods, and to this extent relieve the system. The Bhavani will
store water for the benefit of existing irrization as well as for new irrigation,
and the Puddukottai will be fed from the Vennar, and afford a relief in times
of flood. Neither of these projects is in a form in which any opinion ean be
formed on its merits, and No. 2 only is under investigation by Colonel Smart.
The Bhavani projeet has been proposed for years, and will involve the construcs
tion of a high masonry dam, but no definite proposals have yet been made, I
formed the conclusion that however useful these works may be, they are not
likely to prove highly remunerative, and if they are sanctioned us additions to
the Cauvery project they will, even if absolutely remunerative, greatly lower
the percentage of return on the capital outlay. The Bhavani scheme is ad- |
vocated on the ground that it is required for the benefit of the people who |
have been lately subjected to an enhanced assessment, and is on this account 3
more urgent than the other two, and on the submission of definite proposals :-
the case can be considered on its merifs,

3
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40.- My general conclusions on the Cauvery proposals  may thus *
summarized. The proposed alterations of the Upper and Grand Anicuts,
estimated to cost about 7} lakhe, should be taken in hand at once, or
as soon as funds are available, and the same remark applieg to the Lower
Coleroon Aqueduct, but this is an independent though equally®urgent” work,
and the outlay proposed on it will not be chargeable to Loan or Imperial

on the smaller
channels, drainages, ete., should be drawn up by Colonel 8m
period of his deputation under which individual works can
from time to time in order of urgency. It will not be necess
this stage to estimate for all these works in detail, and rough
on typical plans will suffice to show probable future requirer
works. The scheme for the Bhavani project (which will iny
at least Rs. 50,00,000), should also be prepared and submitted
soon as possible, as its executio
affect the distribution of the grant un
The Pudukottai and Udaiyarpalaiyam projects can be taken up later, unless
the Bhavani is found not to he feasible, in which ease the Pudukottai can be
considered. It may be regarded as certain that funds will not be available

for more than one of these three projeots within the next seven or eight
years.

art during the
be mentioned
ary, however, at
estimates bhased
nents for these
olve an outlay of
for the orders of
n will materially
der (49) for some years affer sanection,

Periyar Canal,

41. On my arrival at Periyar on the 18th
and water was lapping over the bar of the esc
left on the morning of the 20th, the leve] h
was a depth of 1'5 over the escape crest,
there was a very slight percolation thr
through minute pinholes, so that there was a thin film of water over the whole
of the downstream face, The percolation water passes through a shoot, and
apparatus has been put up for gauging it, but I was unable to take an gbserv-
ation as it was not in gear. I was. told that with a full lake it had been
found that the leakage amounted to 1 cusec in July last, and that a subse=
quent measurement shewed only £ of a cusee. As far as I could judge by the

cusec on December 18th, but there 18 DO reason
why.a daily record should not be maintained. The water should be passed
continuously throngh a V notch, and the depth over the notch daily recorded.
It is most important that the amount of percolation should be closely watehed
and recorded, so that it may be seen whether there is any tendency to
increase, "

42. In th sanctioned project it was proposed to make two permanent escapes,
one on the right side of the dam, 420 feet in length, and a second on the left,
500 feetv.‘;n length, the reduced crest level for each being 144:00, During
construction, however, it was found that owing to a landslip the proposed left
bank escape. would not be safe, and the line of escape was therefore per-

December the lake was full,
ape (R. L. 144'0). When I
ad risen to 1455, so that there
On inspecting the dam I found that
oughout the entire length, mostly

pet being 158:0. The details of this ealculation are
¢ project report.” The actual length of escape crest is
assumed, and it may also be noted

iven in Table 1V of ¢},

will be less than 5 millions cubie feet per hour, instead of 6 millions as esti-
mated in Table IV. No doubt the original estimate provided a wide margin
for contingencies, and there may be later or more reliable data that have been
held to justify this reduction in escape capacity, but they do not appear

L
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* itter is of such importance that further enquiry
A récl;)rdé;l?gl t}'l:r. m%;teff)ulzdonecessary t(r)) ir}crease the escape capacity,
b 7 L0 1y baedone at no very great expense by cutting dowx_l the escape crest
iy f ]43'6 or 142°0, and erecting fallen shutters, which might even be
b 1 levelhold up the supgly" to 145°0 or 146°0. The highest level yet attamefd
'mat(}?etﬁzk:was on the 31st July 1896, when the water stood at 1505 or 65
lfget; over the escape crest.

" ischarge through the ftunnel iscalculated from the readings of
43é {‘llz-lzgeglzﬁll;i‘;sgnt(;vzrfall a few chains downstream of the lclw}?r Jerid
: gainugtulnnel The reading had been steadily 31 feet from the 15t fu y
5 tI 5 time oi.’ my visit, although the surface level in l;zke ‘had varlgd rom
i%(;;'il')etol"l?:fi'S It would thus appear that ab(:ive a cetrta&n lte\crle{)th: ((lii]f?f(;g:;%g
is 1 ; surface level of lake, and is not affected by
lsfmg:x}')lemliznftegtf frtl?;l:: l;f'orkins; head. From the data given to me I di?hno;
(t)l 'nk th);t the increase in the discharge theoretically due to this increase of hea
“nld iilount to 3 per cent., and with the rough measure of gauging at prese{lt
chou)teg such a difference would not be det?cted. understand tl'lalt t ng
gisc[haro‘e with a 31 gauge at the overfall is estimited at a little lover 1*'2:;1003
eusecs only, whereas the contemplated full discharge of thefurlme' ¥was Q,i.])lv
s. The method of gauging is, however, so rough that the disc lald gfé i possibi)
?1?1?:;'.01' over estimated by 10 per cetlltf. tNO ”P:l‘lljns (;hé)cl:};ll] (;b; ip:tﬁ-ilnﬁ; el(llntgr))lz}\:g
i scertain the actual facts. The ef
e f.e C(:'I(;(;ec?;;;sa;;:g ‘t.llllle zurface of the tunnel, which was hewn out dof : roc(':k.
’i(‘)ougallgw for these projections the eross ts}ec tlollll of theetg(?lﬁ? ‘:Zlals nl;lea w?haé::rtt,l?;
{ ght theoretically necessary, though no on
22?&?3?.2;2%:5 were, but ihyhow the co-efficients adopted appearxtc; ril:;:
been too low, and for a unique work of this kind there was no prt:avmusoer . Pit =
available for guidance. In paragraph 193 of the Fro‘l]l%c rzz;zer iy
stated that *if, as is not unlikely, the ‘water-supply_ is J on 3 gex i s,
now anticipated, the main tunnel can be enlarged a t]'s;ma 2 éagﬁot %) Faini
enlargement would really be very difficult and very cos E”2({)"8 Soiinlie
templated for the mere purpose of rectifying a deficiency o : ava‘ilable i
onl pb‘e undertaken when there is no demand for water, or no w& er e A, B
tha{r would be during the unbealthiest dsezz:ielm:) oefl'it;]t]i?) -g(‘{:ir;xrin :rzhe periog =
i ! ¥ o . N
Wh({" ik tvg'as fol“}zgi]:?ge;:g{){;b?g :Ezstg?llle irrigatping_ca.pacity of the Ca[lél!, w};ll be
co?htn()lc"l()ltll-le roportion of 1,500 to 1,300, supposing tl_le maximum disc atrlge
l‘e(l;lce mre'néeli' t]l)mn now estimated. It is only during the thrm]aJ Enon h)s,
.tIO 1 ; ?0 Sge l‘;ember and when water is passing out a#fthe esc':apei_: a sillc ba.
d31 yh .0 ol 1 56() ’cusecs could be contemp_lated. At other times it vl:lt' e
i 1; band the supply, and it is doubtfal whether at such times
i T §030(l)l : 11@03 could ever be spared even though the capacity of the
L thmf ’d l(;le:dv The insufficient capacity of the tunnel is nevertheless
tunn_el wuett vy 8 il:, will prevent the utilization of lax:ger supphes than 1,300
: serloustma t'er’eathat they might be available, T_he‘upmedlate enlargemeﬁt
cusecsi s lmbe considered out of the question. If it is tg) be en]arged' at]a f'
L ig\\;)eve_r,l roed as Colonel Pennycuick contemplated in the paragraph ;)
i te oA t alread quoted, so as to take all the extra supply that would
e ks dri? r;'otl;'he extenySiou of irrigation south of the Vigay, and t_hlsvca?ngt
gg tl]';eg‘:x;;'l(; ofofor many years unfil a long experience has been gained of the
(=)

: -
water-supply that can be relied on as available,

44. There is, however, at present another serious fllfin:u;t;y.tohrcfnonil{) ::
it impossible to increase the supply through the t.‘mnﬁl»l B R
than 3'1 of the overfall gauge, but it is equally impossib ed ! ~l’owered
equilibrium sluice by which the supply should be,redgu_l:.tga scf}:;c;ﬂ Spomasid
It was raised to 5 feet above the cill in July last, and i B SRR
way that it cannot be lowered, so as to reduee the size o p rli) i i
?vithya full lake it is quite inaccessible. The deslglr Zn Ofggs& 1(:;, i
sluice, which remains for montbs out of sight under z;l ea i ol s e
of v«a’ter, was movel and experimental, and in sug b\? “11)3 S
gerious mechanical objections, as has been proved b}
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idi ice, but this was not designed to stand the heavy
fudesd » submdmlgitg:.n:uslllull:ﬁe and on this account cannot be worked. 1%
head of pressur; to rebuild the masonry connected with this front sluice, so that
W pan proposeble of withstanding the maximum head of pressure, and to fit in
gy ho Sape~ ates, which should be ordered from England, and be specially
qno ol StoneitsgSto;ley. Colonel Smart has already, with commendable
designed by de:i ed a sluice for this work, to the model for which I have
promptitude, d ingnaragraph 28 supra. The design has been very ingeniously
S refﬁrre orkela)d out, but on discussing the matter the Chief Engineer
pfih onres g z.vhat in such a situation, when so much depends on the efficiency
and T agreed, hich must nevertheless be inaccessible for many months in the
of the.: lv‘:::ffdv{)e better to adopt Stoney’s system which has now been subjected
year, 1

longed practical tests. ~The only objection is that many months must
. to0 pro

i earing can be obtained from England. But the
elapse before the islmocf o%;)?gign that it will under any circumstances be almost
Chief Engineer ke the necessary alterations in and additions to the masonry,
impossible to ma d erect a gate on Colonel Smart’s system, during the two or
and to construct an h to May of current year, when an empty lake may be anti-
three month,s’bMawso there will be plenty of time to order a sluice from England,
cipated. This le m% ngements for pushing through the work when the lake is
and fo .make al Iaf aiughowever, be necessary to work with the present sluice for
empty in 1898. Alttvhvou;h the design is unsuitable as a permanent arrangement, it
another year. . sible as soon as the lake is empty (that is below the level of
should not be .1mp;) sintroduce improvements in the gearing, which would render
the outfall Slu“’?).lo re in the next irrigating season. As I could not see what
it less liable to failn d no complete working plans were available, I am unable to
was wrong belova, %’; done, but T would suggest that the two faces of the sluice
gay what should b il Bedcnd together, by ironframes in addition to, or
should be very Tig thyi; present tabular connections, and that the entire sluice
in substitution for, ns of two rack bars, firmly attached on opposite sides,
should be lifted by mf;ili(ea by two pinions on the same shaft s:has to move
whigh:ishowle:: e }F{O some improvement may possibly be madt;,J in it et arra.ng:.
simultaneouSIYs_ whi lfl w. A competent mechanical expert should a si[ny Ta ;a
ment of the gul(}es tl?eoslilice as soon as the water fallS,.land toremi;rglazl:;l;
be sent to ex:.rvrvl;ﬁe permit the sluico being worked until a more p
alterations a

- arrangement can be, carried out.

he 10th October 1895, but the
ivar works were opened on t : deal of
ot Pel'l.;la_l' :3‘-0(111‘1p1eted until the end of Ma{ eh 1819:16;’%{15%}‘ 31?0(%8 992.9% ;
damn WAS 0 f%nfa rg’ néessarily run to waste during 1{’. 0 0(1) was passéd through
e g . thzl%ro about one-third of the estlmatt];ed ]i)'u e?:ll)?l‘ yi895 On the 20th
but 500 cusecs, ths ending 15 ec s Py e
' the two months bove the highest point in the
the tunnel during the two d at 117°0, or 2 feet abov oh the tunnel
Febmfalg) thgav:::iﬁlégvgtit?gg, though no \ﬁazego"(‘)a;ufgégnmtil;?tu f)’}: palsied from
bed O Decomber. Lt was anticipated tha ined at this low level,
after 15¢h Decomber. tter of fact the water remained at U t June, when
lathlmi;drc}:l’lg’lﬁ z.tlsu?)‘e lﬁid the sluice wz;s nl(\)It OP“;YE_‘E% ‘;‘t}mtlh 2‘9;3;6“ est,imate,
until abou ‘at 127:0. In Table No. 1e lake in the
d at 127°0. . 1d enter the lake in
the water level stoo ; illions of cubic feet wou bsorp-
v : that 9,200 million e ould be lost by absorp
it was estimated f which 950 millions w e 10st Tinhich
' to May, of w el ilable for irrigation. Unles
five months, January t aving 8,250 millions available fo g TR
g v - 3 1'[ ledvmg Aget) = s 3 t]lkely to be realiz 5
tion in the lake itcell, ar, this anticipation 1s not ik Periyar
; tional year, t i bservations of the Periy
1896 was a very excep «ds of the discharge observat resent difficult
the records 0 that it is at present di
and unfortunately th ht vears eannot be found, so ths , ths of
: ars Ca ; ,. ‘ first five mon
river for the previous eig il conditions will be during the \ T
v s 4 and 117 foot conto
to estimate what the norn he lake between the 144 and 1 f 1,300
tents of the I b 1 a full discharge of 1,
the year. The conten illions cubic feet, and a 8 v0 190
: bout 6,030 milh ion=in the lake, would requir
are estimated at about 1 absorptien=in the lake, Wou toviad aftar
k . tion ma . inforce :
cusltlacs, with 3;; ']?di:) lﬁ:ﬂ; afless the suptlﬁy 111)0e ::;em(t)?;})(o risffﬁl aphls enid
millions per i 'nd of the north-eas oy this cold
‘ 40 at the end o 1y ler to get over. this cc
it has fallen to 14 1 for 50 days only. In ox iR g
be run through .ttl“.as tg|11r:=?:fore of the greatest importance t(l) ill): ibweill * il
\\,eath.er pbﬁﬁg’ ;ﬁ]alto(;ethel‘ the supply at the sluice, wh
and even 8 o
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sary to utilize as much as possible all suit
manded to store surplus water for the se

46. The latest offici i

able tanks within the area to be com-
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Area irrigateq, Irrigation revenue,

—
Parrrovrnins, §
First erop, Seeond orop, | First crop, Second crop, Torax,
T e s it ML
—
Acres, Acres. Rs, Rs, Rs
I. Rjotwari occupied—

@) Dry AR U SRR B T 7Y vy ol 1,37,201(a)
(i) Wet . o

41,160(2) 1,78,361
. 43,446 21,723 | 93,919

52,428 1,43,347
94,355 8,09,403

II. Ryotwari unocoupied, including tank beds

38,744 29,526 | 2,15,048
III. Minor imams—

LI gl il SR 4,847 2424 | 24,236(a)| 7,271(3) 31,507
(i) Wet 5,041 2,520 5,437 5,437
IV. Whole imam and zemindari, : 8,000 24,000(3) 24,000
s | — — — e
Total ‘| 1458 | 77918 ’ 470,404 I 224651 | 6,98,085
*";;‘;M‘u" at Rs, 5 per acre, N -
(8) Water-rate at Rs, 3 per acre.
The irrigation revenue, when not due to water-rates, (¢) and (3), is enhanced
land-revenue assessment.

In the forecast accompanying the Revised Project Estimate of 1894 it was
anticipated that the full area (192,431 acres) would be first irrigated in 1905-08,
and that 19,262 acres would be irrigated in 1896-97 on which the indirect =
revenue would amount to Rs, 72,179. The revenue actually earned during
1896-97 will, however, be practically wéil. This is due to the backward state
of the arrangements for distribution, and to other

difficulties connected with
the introduction of enhanced Revenue assessments and water-rates for lands

already occupied and with the allotment of unoccupied lands. Evepr since
the 21st June last there has been a fine supply in the Vaigal river, but
this has either been utilized on lands that pay no additional revenue or hag
been running to waste. The Periyar irrigation will be effecteq by means of
12 branch channels, which take off from the main Periyar channel, which
itself takes off from the left bank of the Vigay, above the Peranaj anicut,
At the commencement of the year three of these bratich channels had not heen
commenced, and many of the others were not complete or in working order,
The project estimate, moreover, provided for 102 miles of distributaries from
these branch channels which had not been designed, though it is admitteq that
“the completion of these is necessary before the people can be expected to
convert dry into wet cultivation. Before these could be desi

. _ signed it was also
necessary to decide on the best manner of dealing with existing tanks.. Ag
shown in paragraph 45 above,

it is most desirable to incorporate in the Canal
system all the larger and more important tanks, but on the other hand it is
necessary to do away with the smaller and less eflicient and to substitute direct
irrigation,  During the present year an Executive Engineer has heen placed
on special duty in connection with the completion of the distributary ; elaborate
i e been made of all tanks, and definite proposals
. Out of 231 tanks in the Madura taluk i

t is pro-
ndon 151, which cover an area of 3

189 acres, of
;000 will become available for cultivation, while in the Melgy taluk
ined, It has also been decided (I thi i ;

think very wisely) that |
and controlled by Government.

It is hoped that this important
now be pushed on, so that it may be possible to uti

work ma
be available next May or June,

lize the supplies that will y
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47. On the revenue side active measures are also being taken to encou;'-

age the development of irrigation. A Deputy Collector has be »

! special duty; an allotment has been madg for the rgr:;st chenlozrl::ce%r:; No. /2 f\" ?

i Rs. 20‘upwards, for the conversion of dry into wet lands, and applicatio,ns for -

“ irrigation and for allotments of waste lands have been invited. In order to GOVERNMENT OF INDIA,

;! flﬁrzher e}tllcouyag‘til ti)he extension of wet cultivation, it has also been notified ,

i that no charge will be made for water used in converting dry land into wet | Al communication)| PUBLIC WORKS DEPARTMENT.

should be addressed
\ jo the Secretary.

A7 during the first year unless a crop is sown, whi X d
conversion only half rates will be (lzlmrged, , Xi:;ﬁg(}’:tf f:v(:‘gﬁor%‘sed aft’gr
rates, viz., Rs. 4 per acre for first arid Rs. 8 for second cropé I w; Sgle(,‘;?
to ascertain. very clearly to what extent the people were e 8 né) :}11 e
invitations, but was told that applications were coming; fak Pp"ettynfgreeloyt ;183

the fine supplies that have been run since Junel i d
aging object lesson. : : : vaSt e SO

49. Tt is too soon yet to form an idea of the i ' To

{ : ; I:eriyar Project. : The conditions, both of supply and gg :;li%ﬁigf,osff:t: of the : . .
liar, and the available data so scanty, that all estimates of s ir;’iopg_cu- o

and revenue t}lat may be anticipated in future will be little better’thanba ion ¥

work. The difficulty at present experienced in regulating or restrictin guf\fs 3 .

gul.)ply. through the tunnel is a temporary one, and if it is remedied gef . LS %

: irrigation 1s much_developed, no great harm will have been done. "The alle Org ¢

| : deficiency in the discharging capacity of ‘The el e et ks dsn e matgte v

il A ' as it cannot be rectified except at a great expense, and will probably reduce e:(; :

CIVIL WORKS.
e

Irrigation.

Secretary to the Government of Madras,

Public Works Department. -8

‘ some extent the efficiency of this great storage work. The e i 8

: also indicates that the supply to the lake du?‘ing the first ﬁ(;i[)ell;]lgrlll(éﬁs 0(551%%6 L

S calendar year may be much less certain than has been hitherto assumed Oe ‘ i i

A the other hand, a fine supply has ran without intermission from the 21st Fau tn 4 i y o /s :
end of December, with a full lake at the commencement of 1897, There Wil? ng Simla,the & hpesd 1897,

doubt be great fluctuations in the supply and in the irrigate i :
‘ be beyond all control, but I think it m[;ly Srr'easonably be hc:)[)te&;l =11:{'1(:).?1‘;’ ,‘;1;‘? Oh ,YV il
et irrigation is fully developed, the net revenue will more than suffice to c:;vou alg
e v interest charges, though the margin may be less than anticipated whe?:hl g4 In continuation of Public Works Department letter &
r o revised project of 1894 was submitted. There is, however, one point u s 4" ] R
' which some apprehension may be felt, viz., the extent to which Periyar w{&“ 8 No.40 I.,dated the 4th February 1897,1 am directed to 3
! may be utilized on the old irrigation above the Peranar anicut, without a : ik
s adequate return to Government: ™ ‘The supply available above all the anic:t,y &
: will be far more ample and constant than before, and although measure: £
can no doubt be taken to prevent the extension of irrigation or the excavation P
‘ of new cuts, except upon conditions to be arranged before-hand, the established A
L ' irrigation will' be more secure than it has ever been, and will doubtless S the Governor in Council may think necessary or desirable
absorb ne incounsiderable portion of the extradsupplées, folr which, as far as I ' 5 it % y :
can ascertain, no_allowathce has been made, and on W rich no return can _ B i R B e al e : 5
snticipated, S o et - centual enhancement Tty land-revem}:: FF : a complete cop¥y of a Note dated the 30th January 1897,0on:a

e~ Sir,

forward, herewith,for informaticn and for such consideration

Ii@ and action in the directions sugrgested,as His Excellency

k)
i

i

.
5

i b

-

assessment, in consequence of the greater certainty of the irrigation. tour of inspection in the Madras Pres idency, during ‘_
Es 10 g W - - wvii . ’ ,..
30th January 189§. T. Hicaam , 1
; : December 1896,by Mr.T. Higham C.I.E.,Inspector General of
i 3
i ; : o Irrigation.
ek e b |
23 2 ' i = «é I have the honour to be, Es |
: ; Bl i |
B B
g Sir, |
A
% :;-{. Your most obedient servant, i
\ A+ -
: .
?E N~ o) :
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" Government of India Central Printing Ofice.~No.

ol ? i ;'
1456 P. W. D.—19-2-97.~70.~J. 8. W. . i) g e : :

Under Secy.to the Govt.of India.
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Document accompanying:-
One copy of the A]) a7

Inspection Note referred to.
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