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, Government of India letter- forwarding a copy of the — in the Madras Presi- .
. dency during December 1896 by Mr. T. Higham, c.L.E., Inspector-General of Irriga-
tion, communicated to the Chief Engideer for Irrigation for report on certain

‘x\ questions dealt with in the notes of inspection. : .
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2 No. 550 1., 14tr Jxe 1897,

GOYERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Irrigation,
Reap—the following paper:—

F . F. {EN }
rom}?l:lx’bli %ﬁr%‘g? ZitE, Esq., Under Secretary to the Government of India,
partment (Civil Works—Irrigution), to the Joint Sceretary

to the Government of M. ‘ublic \WW

In continuati i

Febmar(;'orllS?’}m]tilg?n ?lfircf)c‘tlb(}ut} ‘fVorks Department letter, No. 40 1., dated the 4th

cideration and action in the  dire orward, herewith, for information and for such €08”

Council may think nel;essaer du‘ec({xops suggested, as His Excellency the Goverpor-in
y, or desirable, a complete copy of a note dated the ot

January 1897, on a tour of iuspection i

. pection in t} a i i :embt

1896, by Mr. T. Higham, c.L.E., Inspec-tor-(}lfncfifl1::;L slfrl{i:t}::ﬁcy during Decente®
g .

Omn—

) ExcLostre.

Norte by the Inspector-General of Irrigati
rigation, on at inspoction i ide
during Decemng"uiscf’)fﬁfmpmuon in tho Madras Presidency

1. Leaving Rangoon on the 24th N
I arrived at Vi;agap;tam on the 29th a;tcl)v:tn:l;ccx;by oa] jho Dritish India condting -

dry (Dowlaishweram) arriving on the following mo]:';ﬁegcdcd by rail from Waltir to Rajsbmu?”
My subsequert movements wero as below— '

e e B

Date. Place

Principu! olject of inspection.
—

November 30th—~December 1st
December 2nd—4th .,

" 6th—8th .,

& $th=1lth..

vo | Duwlaishweram . .
. . geu‘;ud; . . ?(C:z‘;:n buv;li works,
. «s | Nandyal to Coddup: e 9,
S A to Coddapah . | Karnoul Coldagah Caral.

w  12th—16th .. . Trichinopol
bt at s ey aback | Seurery bead work
» 23 LT e esrand bk B e "'"'-mh y
. v aor:-:nul:u""" with Ilis Exoelioncy vd
e —_—— S o e o o o - e _~;_£;:///,
] Giddeari Iead Torks.
2. On the morning of 30th I went up the river and saw the site finally yro for the

East Coast Railway bridge over Gédavari

g y rridg vari, when I met Mr. Walton. Tho p! the rivef and
1:1 ;?2;2 Eypff);ogflubvyw?i rsl;;)vﬁnbto:r‘?e. It is proposed to cross the riv:z pn?:]:.to!l :;i!“ high‘;r
80 Mr. Bell by 57 spans of 150 feet, giving a cle crway of 8,700 fects

As fa;' acs) the G;))dﬁvxm head works are concerned, no objcﬂionamn l»ea;m';‘lx::i;‘t!l’i; pro‘;w!"

. On 1st December I went over the fine and interesti G i 87

t . 'O N L’H'ﬁun' 8
sawtﬂ}e head regu\ators of the Enstern, Central and {-th:tgrh(ﬁn:l: h;f ::z ﬁ:l of snicut
crest is not sufficiently high to maintain the supplies required for the caual, rail stanchions sbo¥
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.
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2 feet high have been fixed into the masonry ab intervals of from 8 to 10 feet, and the water
level is held up 2 feet by means of planks, which are cemoved as the river begins to rise The
labour of fixing and removing these planks is very great; there is an immense amount of leakage,
while the permanont iron gtanchions are very objectionable. An "estimate, amounting to
Rs. 1,33,000, for raising the crest wall 2 feet was therefore submitted to the Government of
India and sanctioned in their letter, No. 4, I, dated 13th January 1896. A few chains only of
this work have been done, and I am very strongly of opinion that the work ghould not be con-
tinued. The danger of permanently increasing the height of the anicut, without very large
additions to the stonework downstream, has been very clearly shown at Bezwada, and there is the
further objection thab it causes & shoaling of the river upstream. Tt will be much better that
the extra 2 feet required should be secured by meaus of falling shutters, or a moveable weir,
following the practice which has been adopted on the Sone canals at Debree, 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, which
can be lowered as the river rises. Probably the Sone canal pattern would be found most suitable
for Dowlaishweram. The principal difficulty with such shutters 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
wator 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 automatically as the river rises as at %ehree, or
under control by means of a let-go arrangement, as ab the other headworks mentioned above.

The former plan will probably be preferred.

Iistna 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 Bezwada,
while the right embankment and the important headworks of the Kistna canals were in serious
danger. "I'be river embankments on both sides below Bezwada were also seriously breached in a
great many places.

The maximun flood levels at site of anicut, when at 6 p.m., on night of the 6th August,
are shown below, the mean sea levol being tho datum line. The reduced revel of the present
crest of anicut is 4925 feet, while that of the zoro of the anicut gauges, the readings of which
are quoted in the reports of the local officers, is 26:25.

Maximnm flood level, 1896.
Provious maxi-
Position of Gauge. mum levels,
. Left bank Right bank July 1882.
Bozwada. Sitanagarau;. Mean.
Above anicut . . e . 67-56 67-55 67-55 66-29
Below anicut . . . »e 6625 64-95 65-60 6550
Affflux . 1-30 260 1-95 79

The levels for July 1882 are probably the maximum then recorded, 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 heading 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 it is 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
Colonel 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 gauge on right bank registered 0:66 foot more than that on the
loft, and if 6629 be the reading of the former, the mean gauge will have 65-96, against 67°55 in
1897, so that there was a1l imorease 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
bas been lately raised 3 feet, which probably accounts for at least 1 foot of the increased afflux.
As at the Godévari this increase in tbe height of the anicut has beqn found pecessary to main-

tain the large supplies now required for the canals, but in the form in which it has been carried

out is open to the most serious objections. The rise of 1 foot or more in the flood level imme-

diately above the anicut is the least of evils resulting from this raising of the crest. The river
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bed must in time
action on the anizgga}lgg’ :Lletl;vel. of the new orest, but the worst
anicat talus, which has been n 5)thmm.%%d afflus. There is a sh oot 3 fost om b the
e ety strongly of o in'm er strengthened nor lengthen deer drop of 3 feet on to th
altogether beforeonéxt ﬁofd fon that 2 ‘f%t at loast OEDthé o work sl B e
geason. This will leave the crest lnf(:t :l?:k §:1 ould bo remov:ci
ve its old level, which

may be accepted if the downstrea od
o m a i
PDowlaishweram should bo held up tolt):;?; ﬁifﬁf ?g:;il as proposed below. = Tho supply b
g r po ply here as at

thrown down whon i i
6. The total l:x:;:hﬁ(:)(:fd:hhave. to be passed. equired by falling shutters, which can be
undercluices, otc., being 3,341 f;eigétmurtr kflrom flank to flank is 3,714 § .
Bwstroam, and consists of 12 . o Bezwada Railway brid cet, tho length exclusive of
spans of 300 fect each. 1t is nr:gte lﬁ ritnated shoat half a mi(l)o
, however, built o i
pposite the

anicut, but as it were en echel
of the centre of the anicut " 4'717“, the centre of the bridge bei
taken of {ho right eud tnd adied to 65 loh bridgo olggcft‘;o&ff? fect to the south or right
ngth o weir are apparent! eft. As it 1 .anicut, 3 spans sl i
the flank of the under ly masked by the loft ups 18 the left underslui should he
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Engineer, who was on the spot dzﬁl;otife E-"%gﬁ end. M;]'ac:: ”i;agljllegankmlemnt’ hich c;itf;::

o 1gh flood of Angust ey, the fuperintendi

g ing
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i ‘hen the present state of .
the river

had been more fully exami
: € fully xamined. One of the prin
sideration of this important question b cipal objects of visit was
. I pato 2 0l my vist thereforo the con-

7. Major Daddeley has stated tho cas

of his letter No. 1244 i o f i ora
I{., datod 13th Au or lengthemng the Lridge in {mm hs 8' to 12
grapy
¢

dated dih October 189 gust 18¢
. 1 J 1
8. Driefly tho dangers whi(i’hﬁllllgal; Parlixgraph 7 of kis letter No. 1826 K
prehends may Le thu T N0, 19€U By
3 stated :

. (a) Owing to the ob ?
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d whirlpools

increased during 1896 Pu bel
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SR A s B s e
discharge over th . rowned, and t water-way to t vy b
R e, Tl s el
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e e i, o ey Bl L cxn em
ha 4 fos 2 N ig
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main channel of the river on

because all the river charts on record showed plainly that [the
rounding the Sitanagram bluff had always rui in the direction of a line joining the centres of
the anicuf and bridge 88 DOW constracted, and notat & less acute angle with the line of the anicut.
The location of the brilge finally adopted involved, therefore, less disturbance of the natural
course of the river. It is obvinus, however, that water must at all times cross the anicut at right
angles, and that in an extraordinary flood like that of August last with 18 feet over the crest of
anicut there would be a very strong get in this direction for some distance after passing the crest,
so that the short distance of only half a mile between the anicut and the bridge might be in-

:ccolf to the change of direction. The flood waters

d suddenly to change their course would naturally produce the
strong back currents, eddies and swirls which were goon by the officers on the spot. Mr. Upcott
remarks that the contraction of tbe water-way would, by checking the veloeity, revent these
eddies, but the eddies are not & consequence Of the high velocities, if uniform, but 0? the changes
and intorruptions of velocity resulting from the blocking of the left side of the channel. No doubt
eddies are caused by the mecting of the waters paseing hrough the undersluices and over the

the left than on the right bank

weir, but these bave always existed, and will be no greater on
] see no reason, therefore, for doubting the

when the conditions in this respect are jidentical.

gasertion of the very competent observers on the spot that, over and above these ordinary eddies,

a greab back-swirl was seb up by the obstruction caused by the left embankment, which might, if

continued long enough, or_if frequently repeated, endanger the safety of the left end of the

anicut and undersluices. The evistence of such a swirl is clearly indicated by the Jevels given in
1 t higher than on

aragraph 4, which shcw that the water on left bank below anicub stood 13 fo0
i sraordinary in the level on 088 bank of a river being

rieht bank. There is of course pothing ex
than that on the other during 2 high flood, according to the position and

volumes of the main currents, but in this case the levels upstream of the aniout were jdentic
36 foot) 8o that the discharge was 88 pearly 88 possible

(in 1882 there was a difference of 0°66
greal difference In the levels

evenly distributed over the whole length of the anicut. The
ow the water must have piled up above the left

;mmediately downstream shows, however,
embankment, and 18 a medsure of the violent oddies and gwirls which musb have ocourre
between the anicut and bridge ‘The reredy proposed by the Superintendiug Engineer to ye-
move tho embankment and lengthen the hridge on the north end by 3 spans would, no
'3 nction, but it 18 MY opinion only on this account, and not because the waterway
at the bridge 8810 iteelf insufficients that the lengthening of the bridge can be recommend
The same object might be almost 23 effectively attained by removing 2 Or 3 8pans from the
gouth and adding them to the north end, though this would be open to obvious objections on

other grounds.

10. There is little doubt that, this left embankment tends to st in motion new forces during

the flood season which must be reckonel with by those responsible for the safety of the canal
ltiea cannot be meb by some less heroio and

hoad-works, bat the question i8 whether the diffica
expensive measure than that of lengtheniog the bridge by 3 spans, which would probably cost
gomothing between 7 and 8 lakhs of rupecs. It is however first necessary 0 cousider what

damage has actuslly occurred which may be wholly or ipartially attributed to any change in
conditions 8ince the bridge was constructed. Major Baddeley refers only to a hole 50 feet deep
which was scoured in 1£95 below the apron noar the Dezwada andersluices. It may here be
noted that the apicut is protected on i

the downstream side by sn 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 anjouat, scour holes have bee
this apron, more especially on the right and left flanks or nesr the lines of the undersluices.
The normal reduced level of the bed beyond this apron is 2625, and the depths of scour 816
moasured downwards from this datum. Plans and sections showing the positions and depths o
these scour holes since January 1891 were examined by me- The hole referred to by Major
6 had & length in 8 direction square to the line of anicut

PBaddeley when measared in Janoary 189
i - oction parallel with anicat of 400, the maximum depth being 503

of 330 foet, and 8 width in a direction P
he end of apron, and 200 feet from the '

foet at about the centre of figure, or 160 feet beyond t
i In November 1896 the position and dimensions were about

© Jividing wall of the undersluices.

the same, but a souunding of 56 feot was recorded. ‘The plans for January 1891 to 1894 show

large holes below the flanks only of the weirs. OUn the right side these holes variod in depth

from 50 to 60 feot. On the Bezwada side the scour W88 ruch less, being 7l in January 1893, and
never e.xceedmg 35 feet in other years. The exact changes that have since taken place would be
conveniently sho ans of successive years, but the eonclu-

hown by super-imposing on 0e sheet the pl

sion that I derived from an examination of them Was that since the construction of the bridge the
goout holes on the left flank have increased both in extent and maximum depth (the soundings
having increasel from &

35 to 55 feet), that there are frequent scour holes helow the central rti
of the aniout of which there wert but traces before, and that the depths of scour on right ﬂag)]? h:::;
docreased from between 50 and 60 to 40 feet. .

. 1¢ is the jncreased scour on the left flank
.urt\cularly t.lmt has caused the Superintend'mg Engineer’s apprehension, but although rtn ia%‘g{;
right that this matter chould be carefully watched the depths recorded on thisside after the great
food of 1898 were less than oceurred regulaily on right side before the bridge was constructed.

2
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Moreover, alth. T e e e e

ation on the 0:%}; glszlgoav:;t;eam eddi.es.; no doubt tend to prod

becn a far more important facto o the raising of the crest alrgml e fthﬂm Beles the severo

a8 proposod in paragraph 5 above, 1 sanrrs 2., 129 been climinated, by me 10 Bas probably

boing woks, sl oy b e 9 0 towhak et i actios i e iape
( A e bridge

b : :
eds, are of no importan oles. which ocour below all anj .

. ce, howe :
distance from the retaining wall ogetrhgrfeﬂulz:h:n(}iegth, provided that thev are kept st flicient
y re ! a sufhicien

the practi
practice has been to fill them up with sand ocly e not allowed to cut Vack. I understand that

from the 26 25
¢ 3 feetlevol. 1fthe apron were Oandpﬁe;vyeiotlg; Bwﬁeaﬂlgher to a snrface sloping down
51 1 5]

to 200 foet be ond the T ini wa. means o 2
: ) y 4 etainin b ‘ . '
’ 1 in sit 1 i i g ol Ho Yy l]ﬁf flcgncrete or mnsonry bl())(:ks l':t f()(t f4 { !
1 ] : ; y L X cet X3 <

cease to be a danger to the w b
k. ik » these scour holes w i
per run of 4 feet, or Rs 12-5‘"' 18 would take seven ; o roubl, in my opini
. por 1 rows blocks, costino al U
' g about Rs. 50 only

at a cost of not more than R oot run. 80 that tho wl
8. 50,000, which mi whole length of anicut be
ght be expended ut could be protected
gr&dually. This evstem ha
3 s

been found ve ;
Ty sucocessf N .
large stones, such as t}:e:eugnut]h; ;ﬁi‘;ﬁ:ﬁ India. "If preferred, loose stone mi k
apron. he ’ ne migkt be emyployed,

this case the apron sh ihg lui
i mtisfactg)ry' oty b exteudgd at Jrom bei e%t’u:g) &)v:; ea gira:‘um of small staff: but in
ocks will, I think, be found

11. 1 should mention here {
general dimensions being 7 ot ling o ooy biole w .
froznfl Y l% Foot. a0t 1 }i (?dg:et)fu:hl;n}? 1of bznicut and &;5 8?::: et(ia’:afbe tlah“l:)f oo anicut, he
cet trom the wall of the ani ,the hole being only 18 aversely, the depth va yir
below the aniout. . It di?ﬁg?t‘;\cclhls hole can""t-y}mwff:?rfrﬂ? thO_left e raiuioes u;{i"l%
;ﬁ:‘iﬂg o Tost e T did ot ﬁrg: g{)l;mg dthe high o wi)on \ }?;t:;;;ut'od tf.o }the contraction

ownstream gauges H5- 045, o the 3rd A b level of the npare
ety LA B, T T et s e

 6th. Tt way proba,bl' - 1@ depth over the anj
; y due to the djs Tt ateut

by floating timber ; a ;
; an accident ¢
and was filled up with smal o which all weirs are ligh] lacement of
. 14
Portland cement concreto 5 Ifeztéone overlaid with stones '20fee§ td‘éﬁ' b:,,?- ;}loroughly T('I'aﬂicl’:‘?
’ 1Ch were topped With’

own to 2 foet on the down-

- 12. In regard to th i :
Major Daddoloy reonmmany riate paragraph of M \
absolutely necesiarf,c?;m;:?d:q the strengthening of ther.n' Iigeott 8 report, I understanq 1}
of courss be dismantlod Exvam.}t_mtact unless or until the ridempankment because it v.-in‘}a t
lclompl eted bofore next doods !;I;(li 1}:[1“3:‘9 decided to lengthen thie]ﬁil;;eg fgencd, when i )
: . y 0 m H . 2 w
eight and section that may be be advised b;a&‘;hrxcl’: Pi:)}:]eﬂ&xi:b,} nkmoy or_k eo.uld not Lg
13. My general conclusio ‘ ' ‘gation offiers.
A n th ; .
?1(1; th:hc? elf‘-v(; da bﬁldge such as wou?(lie:(f)f?ctl ;that thore has been
g ridge the violent acti 'hi
probably be materially reduced,“i)ltxt“t}l;(i-:
serious damage, though it may do so in ti

sider, h
cutti;mgoc;:)(::gr{; ﬁgztpgg ;affet); of the anicut and undersluipes will Lo f
proposed in paragrach 10 a(‘:ﬁ) vo tthho Present crest and strengthenin Bl‘t;]nore gecur
one-tenth the cust, gut the lef't an ‘Iy lengthening the railway b r?d o works In the manner
topping by the highest food agd a;:.?:x?tnﬁx e‘-'!}blankment should "be mézl'easrlg this at less than
8 Violent action that takes "ure against over
: place N

14. Tt remains to consi along jts w
. sider wh . ater face,
works during an extraordinary ﬂoOd?tasgh:,li works are required to ensare the safet

ened or not. The weak : hich must be und y of th
. points ara th . ndertaken wheth :  Lae head
those on the Sitanagaram side or West: he(!;;il : :h;(ifs or regulators o: ea?ht};;; :ixdgz 18 length.
m a

felt as to their safety, a Li

b 8 56 it appea 1

existing work 8o as 1):0 take (;2: dlreg"l”‘t"' was comruenced pi;x): nnéutsh? :}ra‘i“g 5 Dy rehensions
nor two Lelow the

eraph § of the Swor ; lace in the event of failure
P o Superintending Engincor's No, 1944 f{l] dz;ter'll‘li?)tih?b‘.r referred to in para
v p ugust 1896, is the length

of canal lying between the 1wo reon
® 1wo regulators, and the construction of the pet
; aining walls
proposed

was in progress during my visit, T'h;
' T . sl
food orcureod, but e way of o At awer regulator was only partially completed when th
rtion of ylanks, wate was bl
8, water was held

up 263 feet in the chamber, T}
t ‘ *r. The head
o ae i o s ity a3 o e i
. acy ncronce I » Which is almost
1385 fect, which woald have oo a;so(limto}.]d or to have increased tho ca ator, it would have
canal a very large quantity of silt, |f ¢ so Bﬂpl'{y o 112010

ve btrought into the

have been clored altrgeth
geLacx or tha supply reduged ¢ 0 completed tho canal might

ever, in active progress and sho 0 the m .
Western delta head sluice refe:'i-lglbe i Frored bofore n“t]glozrzﬂmm% st o
on. o other werksin the

’ utod 13th Auguht 1 96, Wem &lﬂo iu' ﬂnd =t i ¢ i g - inet'l'.l ll (t(l
h (-2 -F»

: o contraction
ppreciably the levels above the anicu::).f tlll;y“],:rt](;lr .
el

,now occurs below the left end
. - f i
x:e 1;;)1 dev1dence that this action hasohittl}::rtzmout oo
must undoubtedly be guarded againcsatmoii or
. I con-
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sile there is no second or ancillary regulator, and in
lator to an excessive head the depth of water admitted

12:9 foet, and this has resulted in a very
A second regulator is very necessary on this
mall vents would lead to a great loss of

15. On the Bezwada or Eastern delta
order to avoid subjecting the existing rega
into the canal as measared on the rear gauge was
heavy silt dep it in the upper reach of the canal.

gide, but to constract it on the ordinary pattern with smal
head, whioh cannot be spared in view of the extensions of irrigation which are contemplated in

the Lastorn delta. The Superintending ngineer, therefore, propnses to build two piers, mn the
lino 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 accordauce with Stondy’s patent.
"I'his will be more costly than sluices of the ordinary type, but under the conditions that obtain
at the site will be the most suitable form of regulator. Uunless 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 urgenoy, and the necessary plans and
estimates should be prepared at-once. If preferred, the sluices might be constructed on. the
principle proposed by Colonel Smart referred to in paragraph infra, 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 o detail to be considered when the plans are under preparation.

16. The works required at Bezwada are therefore— -
() Substitution of falling shutters for the upper 2 feet of anicut.
() Extension of the apron downstream of the aniout and undersluices. , ’
(¢) Raising and strengthening the left training embankment between anicut and bridge.
. (a) Completion of the lower regulator and connected works in the Sitanagram side.
¢) Construction of a lower regulator on the Bezwada side, consisting of three 40-feet
- sluices. . " e ' - s ‘
~ Of these (a), (4) and (¢; may fairly be charged to the Capital account of the canal, and (b)
might also be 80 charged, anless the Local Government prefers to charge it to Kevenue ; (¢)
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 ganctioned by the Guvernment of India for the
work now in progress in the Nitanagram side, and that the outlay already incurred is held under
objection, 1t appears to have been thought thut under the orders conveyed in Government of
India letter, No. 95 L, dated &th May 1896, estimates for new works for which no provision was
available from the current sanction for the Kistna canals could not be considered or sinctioned
until the construction estimate had been formally closed on $1st March 1898, This is, however,
a misapprehension. In the letter referre. to, the Government of India declined to sanction an
addition of Rs. 8,010,000 in & 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 sub-
mission of specific estimates even before the closing of the eonstruction estimage for works that
may be urgeatly required. Such estimates will be considered on their merits, and if the safety
of the canal works is involved, no timo should be lost in submitting them for the orders of the

Government of India.

'

‘Kur’.‘nool-Cuddapah Canal. B

17. The Kurnool-Cuddapah canal was constractel under a b per cent. guarantee by the

Madras [rrigation Compacy, which was incorporated under an Act of Parlisment in 1858. The

work was commenced in 1839, and virtually compluted 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 tho Secretary of State of the Companies’ rights and interests in the canal. ‘l'his was
offectod in 1882, the sum paid on account of purchase of the canal amounting to £1,742,246.
The capital outlay standing to the debit of the canal at end of the year 1887-88 amounted to’
28, 2,16,44,795 and to Rs. 2,17,00,550 at the end of 1895-96. In the former year the working
expenses exceeded the gross revenue by Rs. 79,424, and the Government of India in their Reso-
lation No. 33 I., dated 26th Kebruary 1889, remarked that it might be economical to close the
Ocanal as an irrigating system, merely keeping it in repair so as to be ready to be put in working
order agoin if 8 season of drought should create a sudden demand for water. The Government -
of Madras was asked to * consider the question and formulato such proposals as may seem to
thom expedient with a view to putting a stop to the constant drain on the Treasury which the,
imaintenance of the canal on its present footing entails.” - In their reply, letter No. 236 I., dated :
15th May 1889, the Government of Madras strongly deprecated oclosing the canal, but promised
to reduce the cost of the Navigation establishment by Rs. 3,000, and to effect other petty "

. economies, especially by abandoning the telegraph line along the canal. They remarked that the
s might be reduced was by the entire ahandonment

principal way by which the working expense
of navigativn, and that this would be recommended were it not that the Guntakal-Bezwada

Railway, then approaching completion, eroases 1he canal at about the middle of 's course, and it"
was * considered advisable to wait and see the effect of the complete opening of the lin1 on the
pavigation, which may possibly then develope 8o as to avoid the loss mow accruing on that
account.” This view was acoepted by the Governmont of India, and no further commurnications’
on the subject have been received within tho seven years and more that have since elapsed.
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18. I struck the 1 :

Cuddapah, a dist canal at the railway crossing (Nandyal) and 1 :

neer Mr. (ieWilx:tzﬁce (i: ?38 u‘ﬁge:; a"mmtpagied by Mr. llu,g)hea altl? v:l;edsg;) ::':nltt rtxfi'the tfﬂ at

the earthwork aud m ecessary to describe the works in detail b : ending Lngi-

L s , but it was obvi

and an extraord asonry, as originally constructed, was of tal, ou obvious that

canal is maintlz;i:::iryi; n:’g;l; t'f()'f 10;3{ age oscurs, both througt}lx v&:gy ii?ﬁ;orafxﬁ fir cml]lm1 wors

maintpnauee and I . air o er, considering the Small U ocK walls. Ilv.he

Madras Irriéation \{’I;f:;:sfl;‘{lm a perusal of previous Inspection 11{121:)};?: bcm:} becﬁpare‘d for its

are now in & much better at matters are gradually improving, and tl tyl 10 Chif Engiueer,
er condition than they were when first taken ove;ain tllé,SSanks and works

19. When the canal w
revenue receipts and was taken over by Government 1 '
will be foundpin tllxle ili-{:)t%::if or the six ycars ending 1887 w::: r}i’:l?;l? f&recgt. of the_ probable
dated 26th February 1883 lfll.%s. forwarded with Madras G‘rovernmeuty lg el hnglvneer, aud
. is forecast is compared below with actu:lz t(;rienl(‘ienit 11;;5—15;(? L
4] ?

B
—
AR & L .

Forecast of 1882-83
. Actuals to end of 1895-96,

T |

v

I+i1

I

68,824 {+ 40,907
10,26,732 |__ 772;0

gnoiil retults attained

wing tle acquisition of ’
e;ecent. in excess of that antici »atthd

n & steady improvement that du

£

i~ edi .
T'he indirect rzﬁ‘;r‘zorkmg expenses b

Unsatisfactor
ry a8 have b
:I,l:t the loss during the six yeiils] :hﬁ ﬁg
. Was not much more than 13 b fn
tgliz;tssm later years there has
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12,056 per anm?;.e T
pension allowances have u
ing about Rs. 10,00(;) t},)ellor;r‘lrer’ b
a8 just, but barely, rork

it will be scen f
: rom this ta}

qertaking by Governn}:ex,]i
aken over, and
t five years the
ge of m
of leaver:::t:
be taken as

hen it w

80 that during]:h‘;al?lf
y Rs. 60,279, or an aver
enue and on account
ble above, and may
that during the last five ye

es for collection of rev
een included in tlfen:‘a
o 80 that it may be said
s its working expenses.
o ere is no doubt that the ca
En;.q nee of the complicatinng
gineer for Irrigation
the ca:na.l works, which s;;ood
of this estimate were not e
however, this canal has beeng:rve
gxcurred i providing for nav?
uddapah ecanal is earried i :
greater part of the suppl is
The last 117 Iﬁi
unequal length, each secti
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'nallahs or river beds o
1he entire supyly is 1

?ital account of th
which arose in conne?:tcig
e d 20th February 18
o books at over Rs. 2.1€.0
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ry hea\nl}i weighted by
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at i
hannel as far as the 72}&? f:i?
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y be considered ;:ex’v“hw

o . . s'i“-“‘at
the irrigation effected ;:Ocnllmirtmd' carr
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o cessary to provide for

navigable canal with tlei
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ave been reduced by
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ate 3, estimated the

3 intrinsie val
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pI;t:xl. Apa'rt from thi«
‘P expenditure actuall '
fupply of the Kuornoo
hy, at which point the
och cruss and recross the
ot nto four sections of
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| e consequent loss by at .
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1 rot been eonside -
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c ¥ would proba}
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! anal may have been gwollen by these and

21. But, however much the c2 ital account of the ¢
L at , little doubt that it could never pay financially, even if the

tabl , there is now
other provene S At ih of the present amount. Broadly it may be stated that the people

capital cost were one-fiftie _
wi% not irrigate more than 80,000 acres per annum, and that the revenue derived therefrom
barely suffices to cover actual working expenses. I bave been unable to ascertain that any

ated when this project was first

! o of the area that would be annually irrig:
et I8 9 of the monograph it ia stated that the arable area commanded

tioned, but in paragra h 7 ! '
i::: {;3[:6515 acres,%lhifge d?stributaries had been provxded for an area of 196,227 acres. Irriga-
tion norr,linully commenced in 1863-64, when 18 acres were irrigated. In the great famine year

lowing year to 50,918 acres, but, except-

876-177, it amounted to $0 35 acres, and in the fo :
(i)rflo} tk‘leae tw; yoors the irriga:tcd area never exceeded 20,000 acres antil 1884-89. In the dry
: ! to 73,000 acres, and an area of

" 921 ted, as shown in aragraph 19 above
car 181D K s an din thepcurrenh year, l896-,97, which has also been a year of

Jtent is anticipate : ear
about the 82030 £ h that Eelipf works have actually been started in the Cuddapah district.

t drought, ipsomuc (
§§2e1>t;ggotlxc go dry years the annual average ares may be taken at about 30,000 acres, fora
cana) that has cost OVer 2 crores of rupees. .

+  sipal reason that has been advanced for this short irrigation is that the canal
22, The B the o west and north-east mocr,lsoons, and in ordinary

Jer the influence of both the gouth- 8, and
1;‘:;:‘80:(1’!1 ?;r‘tlrl; 2 ised without resort to canal irrigation that the
- o

an area of dry crops can be rais ) Lo the
v unwilling to turnt to wet cultivation OF rice-crops. Lhe revenue management 0
F}i:p}:?u?;f ‘17: iyn the hanis of the District officers. 'The system differs from tk.xat in force
elsewhere in Madras, in that tho water-rate i8 levied only 1 respect of l.ands for which water has
been applied for, a new application being required for elaac(}il fcrop, %vﬁliﬂe pe;lal rates are lev1ﬁd
is tok i ¢ been formally & ied for. s system was apparen y
when water 18 token, which has no y app s o

. h 1 was administered b the Comopany, and 1 presume t
mogestary whed | Ctain it. so as to avoid auysemblance of a pompulsory rate in a tract where

ii??ﬁ%igfzﬁr{;gﬁigg lgt:(:nr;;e y obli One objection to it is the inducement that it offers
to illicit irrigation, but this has been to & qertaiu extent checked of late years by t}:ie appox;l}fmfnz
of special Deputy Collector, and it is to this that the improvement 10 the returtps :xmglt. et. a8

fivo years is perhaps mainly due. age the extension © we fq 1:ad1(;n,
gpecially favourable rates are offere o of lanis that havg not1 %eegowet clt3 ;;vaf Oer ﬁrosl';
ten years, ander what are called the Cowle rules, the rates being re ugfn thy; cas}:ae:) fc ut. for frct

; 25 . during the gucceeding flve years. g
ftiu‘.l?er{ %aprs, 2nd oo oo ot rigation is free f%r the first five years, while half rates only

ander the ¢ block " roles, irrigation 18 2
are charged during the next five, ;subject t m rate of 8 annad pqtilagre. Ttlilese ratt:,es
are on the areas actually irrigat o on the entire

ed, but in subsequent years the charge W1

; S imu the end of 1895, the area
£ the block, with & minimum of one rupce per acre. Up to end ,
?f{t;igtg lanl:las ullot{ed under these rules amounted to 1,331 acres; and application for 1,429 acres

were under consideration. .

93, The measures thus taken by the Civil ofﬁcel(-ls ubnder the _ccéntrol of the Board of
. ace the extension of irrigation are no dou t appropriate,

Revonuo to enst 082 y g'mn how far the short irrigation 18

note them, but it is & matter for consideration : ; i :
: dpai ; the supply during periods of strong
which the Engineers have any con Py ol

demand, or to an madequ:;t e A
jrrigati considerable 8re ]
prevents the irrigation oo 81'n the canal on the part of the cultivators which may be one of

engender & want of oontee t toit. lam afraid that such. failures have not been

the causes of their anwillingness to resor
i 3 : t! aph alread referred to, the full supply at head of
infroquente Pl 43 of the e et ical s{atement 1-A of the Madras Trrigation

the canal i8 stated to be 3,000 cusoes. In etatist

. Administration Reports it is given a?) 151((358 %xilsecs, Lut the ma
—— ini i eport, 1895-96. 4N maximum average M nihy
Pa R0, Adminigrs : ep094’ and 891 1n November 1895, and 1 was informed that the

been 8G2 cusecs in November ]
c:na.l could mot poesibly carry more than 1,000 ousecs. 1 understand that if a_larger supply
than this could be drawn off at the hyad whon water i8 available, much of it upght be stored in
the large tanks which exist at the upper ond of the canal, 5o 88 to maintain the supply when the

river was low. | . ) o
24. Another question of probably greater importance is thal

distributaries. .
As remarked in paragraph 921 above it was reported in 1882 th
rovided to command 196,227 aorcs, but I understand that many

hat the distributaries commend mainly only
lands suddenly want water, they cannot get it,

loss temporary arrangements for leading 1
distributary system was under preparation, ¢
jmportance of improving the distributary system Was pointe ¢
Engincer for Irrigation as long 8g0 88 1853, and as faras I could ascertain there has since been

retrogression and not progress in this matter,
3

0

t of the sufficiency of the

at distributaries had been

cultivators of dry

and it i8 sufficient to
due to causes over

4, but is certain to

simum actual discharge 18
thly discharges have

of these have been since
the wet lands. Thus when the
without first making more or
it to their fields. 1 was told that & compl-te plan of the
but unfortunately 1 was not able to see it; the
d out, however, by the Chief
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25. Improvements in the q;
additional charge to the Capital
this, where tho nqrmal demand

! g gool money after bad, bat
ast be considered. The canal cannot irrigate at present
anything like the area for which desie it is significant that the ir
» and the prosent very dry year
probable, moreover, that if the irrigation can he made
increase, but the Revenue officers will be j
settlements are revised, on the
such enhancement will be fai

rigat.d arens in

: can t1s at any rate my duty to point
: 8 carrying and distribatary capacity of the canal fails short of
the original designs, though I cannot say to what extent it may be feasible p desirablo to
provide a remedy,

* 26. Inowe

ome to the question of Davigation. As notod in Fara
of Madras Stated as long 220 88 189, that they would recommend the abandonment of naviga.
tlc_;ln wexie: 1t not {)or the aplpro(zizclll)mg completion of the Guntakal-Bezwadg Railway, This
rallway has since been completed, but the traffie on the canal ig gtil] ppy tically nil, A i

to statement I1-D. of the Irrigatio’n Administrat; 94205 and 1o e ding

1 J4-93 and 1N95-94, the up
0se year 1,952 and 1,727 tons Tespectively, or a meay of
o Per annum. That js op gp average 5 tons op 83y 7 bullock earts per diem on a cagal
noarly 200 miles in longth. It capnot be said that the tol]s are prohibitive, for navigation ig
free, and no attempt is mado to levy tolls. For this petty traffic 42 } 3 it
They are worked Very economically, ing ke b lock.  The pure navigation
charges have, however, been returned at s, 10,102 in 1894-95 and Rs. 16 791§ G

if to this be added the cost of npkeep of hoats, which i

average over Rs. 11,000 i

3raph 17, ths Government

- 16,791 in 1895-9¢ and
18 charged to tools and Plant, the toty) will
per annum. [ navigation were abandoned, the cost of maintenance of
the canal would Probably be also reducod in man
been said in paragraph 20 above,

ernment service
working expenses, an
matter. I am told that M
8t present using them for the trg

abandonment of navi

27. It will be soen from paragraph 19 that the working ey
reduced since 1890-91, and

nses have been considers
am of opinion that they are remarkaﬁy low for a navigalle gag?f
of 81101} length, and can ouly by the entire abandonment of irati
canal is no doubt of great benofit to the districts traversed g3 ap insurance against drought g d
1n very dry years is of mmense value, and as it now pays its working expeuscés {ts maix?t(.h'a n
1nvolves no charge on the state, since the interest on the eapital chargo s 4 pc:rmanent 1 b'I"ltc °
that would not bo lessoned by abandoning the canal. But the VeI narrow Mmargin } hljah] t‘}]
gT0s8 revenue exceods the working expenges would be apprecial)] the alyrg C2 the
of navigation, and it is i 4

he £ 1 posit y ]increased by
(¢) nanecig 3 .
moderate addition to the Position would 1},

gation on this canal,

Ps and saw

LE., in consult-

- by 6 f\_“:t, was

lifted by a boy af & winch handle, ® system adopteg

attached to the gate itself and not gn rolle . 2 lar; ler

The rollers are mounted on diso earings. [p addition ¢ c Sioney’s patent,
of rollers were placed on the bed of a la'taho, on 10 the gate

alluded to ahoye two pairy
and a Joad ' Thia!
moved with g pull of only 24 1b., s0 that the movine forog oo Lons Placed on then. Thia, wes
also saw a mog

. force was ouly 0 .4} tof t} [
el of & sluice designed hy Colonge] 3 T Tussth part of the Joud,
vutlet. It is claimed that undor thi art on the

na 83me prineipls for the Peri r
3 systom tho co-efficient of fring: o ¢ . erya
Patent, while the cost will be Joss than half, ot erbt:;lnva;t:g: m&;si:(;ga?(;; t:lglsle:: :r’il;
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. d so will be lecs
, latter is open, an to the
. in below it when the , ituations, but as
1 with the gate and will not ,E?I?:aga;ebzwan advantf’gebr;?h sgggs,ﬂtﬂera is no reasori wrhz
{ir:’:ﬁa tv:;1 injury by silt Orlsit;%f th,;11 work is the Satn;ef tltl:e royalty due F rldl e p?lt;ibfticul!;r%y
if the quall he amoun ituations in Madras, and T
reduced 02?82 :lmuld %e much mml‘f ctlh::a t‘eguiwd in muoy Sl.tua;:)(::rm Il:;eparing estimates. filllw
e n::es that can be easily WO; : which Colonel Smart 18 Mr. Stoney’s, have been carelully
E(!’l;ni;g 8'Workia on the Cam;(izgyg v:')hieh differs essentla.lgfuf:;f&n de:’i trial. b
: s . n .
m“hanicat detilﬂi %ﬁr}:;?dgeerathat it may fairly b: i‘;f over the harbour by L{;. SYXllznn,Rzrxl of the
ked out, an X th T was taken ove trance, an T t
e ;9 0;1 the morning (:Li;dﬂtl: l)lela':)011t 2 feet Off Slgxiltil }flgep‘ill:n;) dredgeli; l;ut Illgtlllé;% }::13 z}?e
e I]'hero 18 6 ns of a . dOC or
Cgmm&sstxﬁzgr:ms should be cle::alel(glﬂ:go? (i:) construct an unloading
adviac v . 1oincon
It 18 als
been decided.

gouth side of the harbour.

3" A d t t]ve ieatu]_‘e 0 he lna(l[‘as |['r|(7‘ﬂ| 101 WOl ks 8 ‘,l]e num ber [0) ett w L' /t nk'
. . i
. istine f t o 1 u li 7 OTk8 a

nts are maintain-
f ital nor revenue accoxf 96. o less than
by hich neither capite. during 1895-96,

1l canals with thoir aniouts) Jor whusl W Frll ey ponditure an which smounted
and smﬂ-t of 6,332,482 acres irrig eans of these works, t i t. the amount of the lan NS
gdégzo‘lé5 acre; wers irrigate(}i] bgomrevenue accounts ?ir(;or ilP;e’ year under refereﬁ'cehair:(;:gxﬂaﬂy

s 3,317. Althoug imately known, an bout Rs. 5,00,000 which tion an
to RS, 17,63’ ks 18 approxlﬂ} " 1 des 4 sum a tic examinatio !
these wor diture includes : for the systema A © special
dependent on thes he annual expen ation Scheme, I¢ ments, extensions, or specis
I 91’64’&3%& i alled e e awoontion of such oharge. of these BTy e the
allot:;d :fn existing works, ,%:ge({(gecessary, The é)a(fslr?xslgmmfstay in h%adra; ér?glsaie basin is
surv i be consic T an hich eac Lo -
1 then bo ¢ hief Engloeer, ap on W : § are COm:
repelrs as may ication with the C 1,9 DiB a large scale m PWhen the investlgatlon re8s
direct commummer L’ T ) wed There nder survey. v basin concerned, the a
t is being I n as it comes u h work in the ba : it orests, tops
system tha light tint as 800 11 particulars of eac + oipal levels for avieu o
indicated by a Lig mpiled giving fall p t on them, the princip 3 the new woiks or spe
pleted, a ;eci);datllﬂdcé’he%and revenue‘depf}?::iw to bo malntalbnoeo‘t ?o[::m, and copies are available
irfngrai{}:n{?n“nts’ BUIp 1usdwg rks'ifhec;"f‘cord is then privted, in
oL € ed. ¢
. . recommen
repairs that are

of these
, cimen ¢opy of one ey
1 Public Works oﬁicers.con?rnﬁccl).te i ;(Ii)dwill om bow the recor
the Civil and Pu accompanies this )
for the use of

> Public
. fed out by the Pu
bl in. . -quently carrie is shown
books, for the Upper Nozﬁlnin?foi}?: Swsrks P‘OPJTSG;‘Z}IB?E;&\ is c(ilmplfi)tegé :gzsf?girestigatedi

intained. The exceution k lies, an. that has bec ve 1o
maul%am{%ier in whoso division the 7.’05 darkér tint on the friﬁ; those in which survey sk};a which
Wotll'i\: l?n'n'e scale map by (;verlaytlltll: areas undor investigations, eted. The smaller works,
on <) ance

hows ata g

The map then s

Mivil
< g en compl tirely by the Civ
in which investigation have er00 acres, are managed entirely
commenced, snd thos{il mas those irrigating less than

ined generally
may be detine

oﬁic 3 th-ouoh Speblal W k } & 0 d n the IestOIatlon Bcheme aroe Carrle(l OUt by the
(0) rcpalrs P!‘Op sed 1
OrKs
3 ’ »

95184 tanks
R o) less than 2 ’ 5 l
These works under Civil officers 1n§1l16<1162 nchannels under the Publio
. :s officers. Thes
Public Works o

: i t imigu-
nt 2,870 tanks an llectively importan .
nd 5,408 channels, whilot thm:cqoax; e:}ﬁo%r?:f which these Pet&nlzuiz ?ery satisfactory, and leaves
a H The 8yS amatl . a,!ld improve
Works officers. brought under observation
tion works are now 4

pothing to be desired. Cauvery Canal System.

ded
t of Madras forwar :
., dated 14th March 1896, the gc{)’v%rn(zi!:zgd S0th Fobruary 1890,
31. With their I;ICI) giza,za 0‘;,Py of their Proceedings, No. "
: t of in
to the Governmen

Jolonel Drake-
\ te therson by Co
dum by Colonel Smart, R.K., and :wngv:rks proposed in the Cauvery
. 3 moran
confaining & me

e R f the objects of
i i Irrigation, on cer T e
ckoen, B s Engm%ell; fgpendigture o’f over Bs. 1,40(,102c0pe, oo o et They
313:1(();3 S point;:td fn P(::s;nforma.tion us to the object an
# obtain som r
= t%l;rdrv?i?igg into two classes, viz—
may

‘U OIkB nOt pll.manly llltell [¢} tlle exten
O a

Smart estim
1 of the existing canal system. Colonel
o .
z(l)::zether 12s. 40,00,000
O

AT ks
New irrigation works,
timut(eg) to cost Rs. (11»0?'00,223{,03&15 under class (a) the whole of
es idering t are st d over
B ki arecomprisd i tho Gaurery syolum s22 ho Tigaion. hepurimont s bon
. i by the Ir i d other works
hannels w hes of the Gr(}ﬂ' to incurred by lus weirs, an
%“t ar{ltm or'lt‘)kl;zrt)zpital exp:ﬁl diu:;rg;ttlils; of ”‘nic‘}f"’tl.'eguhaftt}i% ss:;lg;luy, Of these the Upper
the delta. | 1 confined to the he distribution
st entirely

3 from that time to-
brol over & ital outlay 1ncurred
alm? tablishiog some sort;fc ;imi :;01835, and the total capital
for €9 the first cymm y

i ing indirect charges. The
mounted to Rs. 18,11,489 only, 1‘;:}:’1;2&3 al.r:'exl'age area before
gnicut (‘;’f’*jf 1H95_96.ha;835 061611 O o ted to D87,103 acres, ea be the
o en L in 5~
a 11
gotal are

tive
e t for a more effec
sion of ;:gjgt{gzz,tlﬁgﬁe works would eost

T d’ roughly
w irrigation, and roug

. development of ne

intended for the

 einal
it 1 ked that the principa
lt')trz:t);ﬁg;l!i;ngnstruoted canals at all,
n

gated
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commencement of these works f ;
increase of ar k8, or 0 what is ca.lled “old irfeation ” .
the same vear-:3 i;f(tlg) (;gdigé?n;a&tnlq?ut%az is estimated ft 209,n81; taackrf;: as'l?l;s ’g ]3 ;80 that the
equivalent to a r £1.. . 31,66,760, due to old irrigati . et revenue for
similarly Calculaf:-gn;gfo l,ﬁtzdper cent. on the capital catlay gﬁ;): ,r;r:;;);z ;ted to R, !3,’“,657
’ ed to 451 per cent. 'L'hese figures are no dou(;rt the provious year,
it open to cnticism,

nate a es8ay y he Oﬂtlay 1nc
bub WI ﬂt Ver llowﬂnce may be nec

33. The countrol thu i
0 8 obtained over the ri i
:legigstl;c; ;ﬁlplfl?l 1&:1 short there are manyecrl:;::fe-?sf :]l]:ztd eczm S
high flood great and prevental i i
scttlement in the Tanjore district has roctx;ltéiydl?:z:gse:'? (i;]rue QT o umperlect cuntrol. The
2 1s |

h (-] been enhanced by i g AS I “ () 0 I) t t a4l w e pnha“(}emen Wi m d
1 n I am OI 1 ha tl]
. <&y ( A A u h t heﬂ tb ‘ 18 a
av B()]nPlhln llLe I 2 , t
‘ (1]

it was considered that i i
it entailed an obligat
and the conditions under which i e Hgation to pursuo an activ icy in §
the T W x{ch irrigation i arri wve Pelicy In fn proving ¢
proposals now under conmderatio?n. Uti?le??l‘i ;E?l%d o o that this isr;he nli”?}?;?nlgf
; circams .

by nome
‘ , bY no meanr complete
annot get their fair sh.re, \\hr}e in

obligation impo: as a me i -
posed by the profits already earned. Italtl:ﬂ(_)yf :{:; t;;g:&l(llzt;czt;ultmv.‘nue, Jut as 10
iled that even if the addi-

tional outlay now
proposed should be di
per cent. were realized, which i vo directly remunerative
reduce the high Pnrcer'ltao:;hh}:hgr%te possible, the result W(’):ﬁlt};;:fv:r:ﬁt?m 9f fivo or even ten
. o shown on an exiguous capital peree (:xtca.:obe tl?' ﬁppre(-iab]y
* ‘utages which capnot be

1 falned. a«tte! t/he ca lta, 18 6x dnde(l howﬁ‘e! d lect ro tﬂble ma be the new ex "“Ddltu e
) 1 1 ﬁ
l re.

irrigation and of ‘auv -
=] oI r . ery wat .
evenue by which the cos ! ers will probably result in an increase of

this shonld be demons t will b justifi
g trat o full \ o
as & means of contr()ll;;npghiezorehlnnd’ and each I)IOPOSa)1 Jr::?xtslth l‘;g » but it is useless to insist that
g upply or its distribution., Ifit }mff?’:d"ed simply on its merits
'een necessary to show that
at

d. TOVe re ] lﬂt \ tll y wou lobﬂ 'y never h v n

same direction, et
to Justify further expenditure in the

314. The Agandaor G
island of Srirane: r Great Cauvery bifurcates i
Srirangam.  The right branch, known as :gzoé;‘:lovegr;eat cha}?nels at the head of {h
» may be regarded g4 °
; - the main

live of the Cauve A

' is the natural lin ;3; fc’;:l;:&ewf lulehthe left channel, known fro i
what is called the Lower 8010(;1' the ﬁ«.)od waters.  There is n;n. t}}ls poiut as the Coleroon 1

and this anicnt forms no vart Off'n anient, more than 60 miles lirflgatmn on the Colernon l';)Ver,

part of the Cavvery system. The ﬁ,\: og‘;;ile oﬁ'tli;ke of the Ca:“&;;e

; WOork constructed k 1Yy

¥ the

Blitlsh Govemment 1 m
] on th Y w he U
ent . uilt th its ci‘se:t ste o as t Ppprer anicut ACross the b(‘ad { }}
. of the CO](’I‘(N)“ "l
anicat was b w1 fiv 3 . T hlﬂ

Cauvery, and is the sole means of

. Cauvery canal. T
bed levg’l. 'li}he e'flfg:: Z;stﬁg :3%21 l:t'ort across the Cauver
Cuuvery channel, and t L s to 8
 great floods of Tuly 18 5)6 f;»:c‘: into the latter an undgeupit(ream.’ to gradually rais:l:lsm}]ry Lar at
left bank of the Cauvery 1t v ashes.tlmated that 50,000 ﬁu«,pomr:n of hizh flonds ’f) bed in the
Colonel Smart’s first proposal isg ttqerl‘“lﬂrlldt of friraneam inthoe:;epcnj‘;ed through i);.,,ach‘;nn.g uﬁ"
i efu ate the Sllpfl eroon . 8 1n the
ly between tho tw » eusing preat d
‘0 channels by per): amage.
¥ cutting down
The Coleroon

the anicot to bed level

» and erecting :

would thus be thrown e:tl.} 1 g, 8180 sluice or draw

the Cauvery which now 1;;05; C;'[;Onyxn floods, whereas Wit}g;aat?s seven fect high,

estimates tho cort,of fitting th waste over the anjegt  I. yoo T Water coull }

ing the matte . h 24 e existine wOTk w'th ut. In 118 Mme 4 e {('m”l iﬂtO

the crest by 4rf22tt alfir'toﬂugheﬂ and Colonel Srln Stoney’s o] morandum Culonel Smart

b el % n .

level of July 1856, The details of fr oy crPable of being I ' e s

independent of the existing foot b:idf,he design werg settlgd tezi 2 fect above th

interval and will be upstacam. of th%eprhlch will be dismm;t]ed new bridge will bo requ; 1
. : equired,

will have their upstream face about 2§ fO:sent lino of anicut, the nT 6 Plers will be at 40 fuetO

wells, and to be sunk toa d t akove the ¢ .

crest, whila the cross wells fo:: m °L15 feet below theoi@vﬂﬁondmg face of the exju;

The gates, which will be of 40 fPet? 1018 will be sunk o l’.hee o afr"“ or 16 fm: xbx.s]!mg furtain
proposed by Colonel Smart, and r;:fe:f:; tanji 6 feet ip h"ig?zﬂtmin ew‘:’ 88 existine :uc;‘; ithe noi
0 1n + may be ¢ ~ n we

roughly estimated at 6} lakhs, ahich i Paragraph onst
. ! ) 0 " < r -
this work is very necessary, andl(tliuiltl ciltnd;;s eftﬁblislxﬁyer?tsaggth{i]% Dotes, 'll']l::»e(:-(o'r!x lt}*: {J‘hm
shou other charges, | * [ been
- I eensider that

estimuates have been sanotioned, and i

. s { 0 Carrie

35. About 17 milos below thy off 1y C-" 1 mads raiatiy 3008 0 detile]

into two channels, the Vennarto tZOﬂ'_take 8bove the 1 . 'e. e

the Grand anicut on the loft bank Z?ght and Cauvery rtg et‘};: ;mf? t
. eft,

the Canrve :
- . rv o
island into the Coleroon. the main channel upg TOon e

while surplus wate

ad the tail of ¢}

n Lifureates
F pazsos over
e Srirungam

b

ey,

— W
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-
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which was remodelled under the estimatc.f for
lia in their letter No. 62 I., dated Tith
estimate at the hedds of the Cauvery

The Grand anieut is an old native work
Re. 6,883,000 sanctioned by the Government of In:

Fobruary 18%2, regulators being built under the same
and Vennar channels. lhe Grand anicut and adjacent regulators constitute together a very

fine work. 'L'he crest lovel of the anicut is 189—45 or 520 feet above the sill levels of the

regulators, and water is held up over this 25 feet by falling shutters, which however do not
‘tuation there are no means of laying the anicut dry, and

work satisfactorily, because in this sl
L or staunched. ere, as at the Upper anicut, greater

the shutters cannot be easily manipulate
control is required. A lower crest 18 dosirable in floods so as to pass more water to escape, and

prevent silt deposit above the regulators, while at other times a higher crest level is required to
Vennar channel has a tendency to silt. Tt is proposed

more fally utilize the supply, especially as the

therefore to lower the crest by 1 foot,and to surmount it with draw-gates 5 feet high, to be

worked in the same way 88 those proposed for the Uppe These gates have mot been
khs, including establishment, and the

designed in detail, but the cost is estimated at about 14 la
though the work is less urgent than

improvement will, I think, fully justify this expenditure,
icut, which is the head of the whole system.

that proposed for the Upper anicu
crews, and it was said that it was

36. The sluices in the head regulators are worked by s
There appears to be no reason why .

very difficult to move them under a fall head of pressure.
:ch would sensibly reduce the head of pressure, and

the sills should not be raised 1-5 or 20 foet whi
would tend to keep silt out of the channel. The slaices might also at no great cost be made to
sun on rollers, and this might be tried on one exporimentally and should result in a great reduc-

tion of the load on the screws. :

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 are required in place of
immoveable anicuts. These works all have the same object, a more effective distribution of the
supply and grester security from floods. Tt is unnecessary to consider them in detail. When the
U pper and Gr,nd 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 arens depending on them is uuder prepar-
ation, so that all improvements of this kind may be nndertaken systematically. It may be
noted that the necessity for these surveys, with a view to the construction of additional regulating
works, was recognized by the Government of India when the works at the Grand anicut were
ganctionad in 1882, but that the matter appoars to have remained in_abeyance, pending comple-
tion of surveys by the Revenue Survey Department (See C. W.—1L, Pros., May 1833, No. 1,
and September 1283, Nos. 1 and 2). .

38. The Lower Coleroon aniont is no part of the Cauvery system, and was not inspected by
me. Itis proposed however to treat it in much the same manner as proposed fur the Upper
anicut, and for the same he flood 'capaelty of the Coleroon
river. When details have b n will be chargeable to (43)
Minor Works.

39. Tho n

are— )
1) The Bhavani project.
2) Pudukkéttai »woo.
3) Udaiybrpalaiyam project.
ojects, but the tanks will be fed from the ‘Cauvery system, and it is

k pr
ngsih‘:tec :cl.llltgﬁou A love & supply channel capable of carrying 5,000 cusecs, so that
E;(t)azin them they would dispose of 15,000 cusecs during high floods, and to this extent relieve

tem. 1 will store water for the i
the oo, d the Pudukké'ftai will be

oforred to in Colonel Smart’s memorandum
.

ew irrigation works proposed or T

benefit of existing irrigation as well as for new

b By on, an fod from the Vennar, and afford a relief in times of flood.
irrigation, : form in which any © sinion can be formed on its merits, and
SoF O is under investigation by Colonel Smart. he Bhavani project has been proposed
No. 2 on'y = ill involve the construction of 8 high masonry dam, but no definite proposals have
. that however useful these works may be, they are not

3, and W
f'(::;, )l,)?gl’made. T formed the c.OlleluBIOI.l : w
{ikely to prove highly remunerative, and if they are sanctioned as additions to the Cauvery project
greatly lower the percentage of return on the capital

i if absolutel remunerative,
g’;ilya:ln,'r f:thavani sche{ne is advocated on the ground that it is required for the benefit of
the people who bave boen lately subjected to an ‘onhancod 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. My general conclusions on the Cauvery proposals may thus be summarized. The
roposed alterations of the Upper and Grand anicuts, estimated to cost about 7} lakhs, should
Eo taken in hand at once, or a8 800D 88 funds are available, and the same remark applies to the
teduch, but_this is an indepondent though equally urgent work, and the
outlay proposed on ib will not be chargeable to Loan or Imperial funds. A scheme for other
regulating works required on the smaller channels, drainages, &e., should be drawn up by Colo-
nol Smart during the period of his deputation undor which individual works can be mentioned

4

T.ower Coleroon aque

)
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from time to time in order
: of ure 1
si’g%at&if)og 1all these works in detlzl:i’le,llzi?ly(i rollfoglu not b
show II:VOI : e future requirements for these work N
vl invo 1:131 an outlay of at least Rs. 50,00, UU()r K
laf o rrsmnt o Ky o
: L under (49
zvéhxigﬁlmyamhpm]ects can be tak‘en)uf;rlzzme
which ?se_t e Pudukkéttai can be con .der,
vailable for more than one of thselseeie

. e necessary, how hi
st ) T, however, at tnis st:
i U'Bl?zez Ea‘sed on typical plans will suf%%g :g
thould alLs.;i?e for the Bhavani project (which
8 possible, as it e prepared and submitt xl for the
years aftér Qal s execution will materially affeet the
unless the B[im.loq' . The Pudukkéttai and Udai-
d. It may bemaﬂl 18 found not to be feasiblo in
heee Projecis . r‘foﬂrded as certain that funds :‘.ill

within the next seven or eiglt years

fe) .

' Periydr C.
41. On my arrival et Peri yor Canal,
eriy4
orer the bar of the exeape (L. {00 Sho 18th December the lake was full
0 145°5, 80 that there was a d ). When Ileft on the m« ss full, and water ws lapping
minute pinhol 8 depth °1f t1'5 over thae escapt)}r?:-f% Of(t)ho 2uth, tho level had
1nholes, so that i creolatio 5 rest. Qo inspecting
The percolation waf,e: Pf:sl:;:s ‘:]fs a thin film OIf1 :v};z:bglwt Lo eutiro leng ’hopl‘:fl):tlﬁ' ttll‘:oda:?
bat I was unable to take an obse:-(::ugh a shoot, and aPPa;ZZI thﬁ whols of the downstream flt:g’ol
atlonol:fnltt ;ms not in geﬂlrs :iswl')::l: ﬂltﬂup fur gauging it
ed to 1 s old that with Take
As faras iu:gglgl July last, and that a :xtf?elf;ﬁ:
18 no reason why a (fl{-igs by the eye there was more
inuously throu ’ix ‘*}‘ly record should not be main
nt that the a;ﬁo 8 V notch, and the depth over th;
_ . 42. In the sanctioned project i uin t of perenlation should be closel
right side of the dam, 420 fsgtoli‘:lcii it was proposod to mak 8 any tendency to increase. }
crest level for each being 144-00, eﬁﬁ:‘li]ﬂ and a second 03 ti:l‘;tpgglgf;nent cscapes, one on the
» 910 feot in length, the reluced

landslip the
3 pl‘op()ged leff ba g Construct' .
ok escape wouid not be s;(f):’ alxlloiw&ve,]-! it was found that owinge to a
» 801 the line of escape was t} >
rerefore per-

manently blocked h i
! ed by what is i
gzdﬂiﬁatmlnk' _The escape onpgggtlfialﬁi {:n extension of the mai
whereas th omitted to note the exac%l ank was made som ‘ p dam, o that there is no esca
raph 183' e aggregate length of the t ength of crest, Ag fe“hat larger thaa estimatod, b l?
Eﬂp()d 5 of the roport on the - 9 W0 escapes as origi uar aS,I remember it was ti%'s ?t
datz ) as that of November 1869 J:%.estlmate it wag uholv]va 5 des'{.med was 020 foct. 1 .y
were availablo, wonld canss t1 ich was the maxim n that with this length of ese n para-
8 water lovel to rise l:(r’n lt’h';l; on record an of wmc{:rg&u?h
9315, and the dam has beo o
n calen-

lated for a maximn
i . m flood level oy
this ealculation are given in ta‘;?leolfvlgg 0, the top of the parapct be

rapct being 15%-0. Tl :
The actual len . e details of
gth of escape crest is

howev .
bo ap;;r‘;zi n;;xch more than half of th;tetpro‘wct Teport,
million cubie fez;;n paragraph 43 below, t} €n assumed, and it
nal estimat. per hour, instead of 6 he discharge thro oh may also be noted that, as will
data th o provided a wide mare; millions as ostim 1igh the tunncl will be | “ i
a that have been held to ]'ustﬁlyn fﬁf contingencios :;?id tll? table IV. No doult pl.‘ll:olhap 9
? ero may be later or more rﬁ:;‘:ﬁh
liable

to be on reeord, a
, and the matter i 18 reduction in
If found necessary to increas s of such lmportance tha:sf(}:rr:?, capacity, but they do not app-a
ap

cutting down th e the escape . t o :
ovom b e & ;3 ﬁsigpe crest to a level gf 10212“ city, this conld be'deHer,f appears to be eallad for,
lake was on the 3lost Ju}; tlllg sapply to 145 g o 1;12'0. and e 'ﬁ:!:,fa;]no "ﬁ"! great expensoe by
uly 1898 20 or 146-0. R allen shutt L NS
43. The discharge thro » when the water stood at llr 10 ighest level :pter:{t,“-h"’h .mlgbt
ugh the tunnel is ecalenlated 915 or 6 5 feet over the (:mr-d in the
ulated from . scape crost,

above an overfall a f :

been steadily 3 ew chains downstre .
lako had vafgedlf feet from the 15th Julf;mt of tho. lower enq oflh{f realings of a gange placed
charge is indepeni;gtlsfo ‘5 to 1368, It wg tlljio time of my Vixitt :It;xu"m'l' The m‘di"‘" ht‘l
. n Mk ] o ‘ [ad 4
Stcharge the working hoad. “Froes tanc ko, a1, o thove s certyin Tered fho e
ischarge theoreticall - Yrom the data gj ; Dot affected n level the dis-
rough measure of aliyogxu; :(t) this incrense of il::; :3 mo I do not thinliyt: difference of nearly
stand that the disc 3-“29 with Ergs.iné adopted such a d‘;‘f}lieamount to 3 pe rﬂztéxte macrf;ase ;? tlﬁe
a Y ent., and with the

only, whorens the conte uge at th ‘rence would pe,
mplated fyll dis%harge 2f0:§:;fdtl1}r:: Plstimat(-d atnt:tl;]g’tlgtz?cte‘:."og under-
e vor 1,500 eusecs

gauging is, however, 80 rough
No pai ) ugh that the dischareo ;
no t;;:.lgsts}{ould be spared to improve tl‘ﬁ"hqr{;o 18 possibily un(;as L50U cnsmns, The method of
T ibuted to the rough projections { 18 record and ascorta; FOrover estimated by 10 o
o auo.w fOl' these Proje(‘tiﬂns the or rom f:he BurfiICG of th am the actug) facts :lh df“:r .(‘(‘Dt.
:georeh(;gﬂ:y nem:;my' though no nr?;s cseclt(;On of the tunnfﬂ]tﬂlmel, which “,M'hewnﬂou;.g:u-n“:
e co-efficients adopted appear to 'could tell 1 was male ] rock.
> 6 have 1, me what tha ‘te larger than was th
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;o that it will under any circum-
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