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| MEMORANDUM OX THE TAMBRAPOORNEY RIVER AND THE IRRIGATION WORKS .
‘ | i CONNECTED WITl ... Fed
i ﬁrapoorney river rises in the Western Ghauts, and has a drainage
anicut, which is at the foot of the hills, of about 200 square-miles,
annot be asserted with any accuracy, as the greater portion is impene:j |

I gle, and unsurveyed.

2. We, however, do know that there is a constont supply of water—more than
sufficient for the seven anicuts across the river, and four supply channels, leaving
a large surplus flowing into the sea even at the hottest season of the year. i

3. It is to utilize this surplus that it is now ‘proposed to build the Streevy-
~ goontum anicut and its subsidiary works.
e i et s e sm'th(’f Madras, except the Cauvery, that
rises in the Western Ghauts that gets any benefit, beyond an occasional fresh from

Rl fete ek 24y
e . R -y == R ,

' the south-west monsoon. The rain-fall at Uthemallay, where the prineipal feeder
& { i : b ‘ |y s . (Bl ‘

E e rises, is about 300 inches yearly, wlule‘ the fall at Palamcottah only averages 2L
3 s { inches. From Uthemallay, for about ele\(ﬁn miles, the river flows with a rapid - :
o \‘ current, till it precipitates itself over a ledge of rock about 100 feet in height, and . A
4 ; thence, by a succession of minor falls, amounting in the aggregate to 200 feet in b

s gl ~ four and a half miles, it comes to Vanatheertum fall, about 150 feet in height, at ol
oy ) B R S e f - (-
; I ~ the ‘ﬂm'bfﬂifw Gh is joi by the Pombaur, which rises to the south of Mount L
T b b Augustier, where there is also a fall of 300 inches of rain. Between ’Mount.Aﬁgmﬁer : ‘
f and this junction is the very fine cataract called the Pombaur fulls. From the junc-

“tion to Soorimoothen Covil, a distance of about three and three-quarters miles, the
bR  fall of the river is about twenty fect a mile, but the slope varies, and near the Coyli
: - itdslike a rapid. From this it traverses a table land for about five mil :ree.'eivin i
. - andfalls into a basin a "a epth of about 250 feet. About oneand a half m o W
e / is the first rough anicut on the river. « = . Tl
g 5. The several rivers in Madura and north Tinfovelly. . whost s6i s iﬂ Gt
3 |  the Western Ghaut moﬁa]ﬂ"eated by the south-west monsoon, but only get frash Pl

4 § ~ in north-east monsoon, and for the greatest portion of the year they are merelv a
p 5 ~ waste of sand, like the Palar, while :theTat;pbraponrney, even in th‘é}:ifi“est mon 7
- i is (nineteen miles from the sea) a running river with high banks,

6. 1t mey berfipmoticed thafitho is noser clox
} _;"1 i while I am now wntmgvth:s &_\\'{m‘

 stream of 100 feet broad and half a ya

P 5 mile, or sufficient for 26,544 acres; s

T
R R
i

4"'

dowa e river fron TAUPIIARER fo v
states the quantity. | 0 0

2 »
et e e




8. Auy further additions that would be made to the present works would
only be in order to collect the flood-water, and would have nothing to do with
present surplus usual stream, which will all be kept for the Streevygoontum project.
§ 9. None of the feeders of ‘the Tambrapoorney are completely under the
fnﬂuence of the south-west monsoon, The Mannemootooaur, however, which falls
into the river just above the Cannadien anicut, has a hill drainage area of about fifty
Square-miles, but is only partially under the influence of the south-west monsoon.
But still it is a stream that is never dry, and has two large anicuts on it, which are
of t}}e same date, I should think, as Ca)mudicn. The upper one made by nature of"

i bndggof rocks, the gaps in which are closed with rough stones yearly.
10.  The other large feeder is the river Chittaur, which falls into the Tambra-
s T ten miles helow Palameottah, and two above the Murdoor anicut. The -
dmlmgc,mlea i3 about 1,000 square-miles, and although it rises in the Western
Gl.l‘au'ts, 1t 18 only in a small degree affected by the south-west monsoon. The
priveipal stream falls into the low country, atthe well known falls of Courtal lum.
1L There are four anicuts on the Chittaur but, except the Marantha, are not
L importance. It is, however, proposed to repair an old ruined anicut, and
‘ th}m filla very large reservoir near the town of Sivilperri. This is now under consider-
ation, and will be reported on dirvectly an Officer can be spared to investigate it.

12. The Government are aware that there has been a project for making a

; largg reservoir in the hills above the Paupanassum falls, but I do not see that 1t 18
»required unless all the channels in the distriet be made for navigation, an expense
. not likely to be made with doubtful results, and without the problem being solved
; of the possibility in India at g moderate (;xpouse of making reservoirs that shall

* keep up the supply of water in rivers.

. . mbra-
13. The follow ing arc the names of the anicuts and channels on the Ta

. Poomney. They arcold works, built before the British were in possession of the

v

‘;0‘1“(';")? »80d I have entirely failed in getting information as by whom they. e
ounded, thc‘“‘glfl\-.each'one has its tradition :—
1. Codymalaligien anicut-and channels (2)-

¥
.

§

. 2 Neﬂ‘}")‘)"CY‘huicut and channel, north side. i)
o 3. Cannadien - do. Sotee da . gouth  do. "
A Bodegun ide, Uy do. Sooethdo. i
9. Pallyoor do. do. south do. ki
. Sy Sutamullay do. do.  north do. o e
£l .7- Murdoor anicut with channel, on both sides of e river.
- There are also four channels without anicuts for supplying tanks in high freshes, -
all below Murdoor— ' i
PR Keelpadagay channe] )
i R R Coorkay do. } on north side.
S e il Tendripairy. do, |~
i LA e Authoor do, } on south do.

i

© 14, CopymaLALIGIEN or THALAY AN1CUT—This anicut, situated close to Pa:n-

i»pmaspum, can hardly take the name of more than a * Vaganai,” as it is re-bul

“every year with strong jungle-wood stakes and brush-wood fixed in large holes

- cut for the purpose in the rock. It has, however, two good channels, one on the
‘north ten miles long, and the other to the south, six miles, ending in tanks, As@a
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great deal of the land under them is Inam, I have not obtained ‘the necessar
information as to._gmq@#i«;f cultivation or revenue under them. - Y
15. Ngravoo J  ANICUT.—This anicut, about six miles below the Paupanassum
falls, is constructed across the stream at a very oblique angle, as most ancient works
of the kind are, and has only one channel. The anicut consists ofa row of large blocks
of stone, many of them ten feet by four feet by threc feot, and is evident]y 4 |

e a
work. It puts me much in mind of the several anicuts built, chieﬂy.Y g

by Deewan

" Purneah, in the Mysore country, across the Hennavutty, Lutchmatert, and Lockann
‘all branch rivers to the Cauvery. The length of the anicut proper is 4 68‘f%¥,
. ]

¢hough it is difficult to distinguish where the anicut ends,
The channel is about twelve miles long, and revenue derived from it‘-about

Rupees 12,968 from 1,119 acres of land. :

~16.  CanxapieN axicut.—A mile and a half below comes the Cannadien anicut, |
ajéai‘éfuﬂy built cut-stone work nine feet high with a top width of six foat s;xrld-_‘ﬁt h,
a large rough stone apron which variesin width from thirty-five feet to 160 Boue A
small portion has a cut-stone curved section, as if repaired at a breach, but I can-ﬁnd |
no record of the same. It is divided into two portions by a rocky island, and SR
above the anicut the Mannemootooaur faus into the river. The ::hannel is a nvoble.
stream, and can, I hope, be still improved. Its length is twenty-two miles, and the
land so good under it that at Shermadavi, the residence of the Sub-C‘olle:}tor th
land sells at Rupees 2,500 to Rupees 3,000 an acre, et 4
Revenue on 9,574 acres is Rupees 1,79,812, or Rupees 18 per acre, 4
17.  Kopacuy astcor.—Six miles belowis Kodagun anicut, and is of cut-stone
but very roughly put together. It is ublique to the river, and has OI‘IE-Gh'annel,
on the north bank. Length of anicut 2,289 feet. The channol is about o wil
long, and the revenue is, on 1,131 acres, Rupees 18,043, or Rupees 16 (nearl ) B ‘
acre, in the Sub-Collectorate, and 4,302 acrés under the Céllectbr, of ﬁh%h I}’ ﬂf;‘::f

't

‘ot the assessment, but say Rupees 10 per acre, which would bo 48,090 Rupess, ora
(Ui ‘ i T y OT-

total of 61,063, |
18. Parvoor aNicur.—Seven miles below. This anicut iy formed with
several different sections of cut-stone, the original section havine g pél:pen dicul
drop on the apron. I found an inscription cut on a stone sl?owin théb ular
extensive repairs had been carried out by a Collector named Iiudlestongi th i
1829. The length of the anicut is 2,532 feet. It has a jvery' ﬁn’s"l‘m‘;? cl;iear i
twenty-six miles long, and supplies water to ffty-four tanks, forminatns bopr
Palamoottsb, Wbty a0 T e SN e
The cultivation consists of 2,865 acres, Revenue ‘Rﬁpé‘es 54688,
19. SvramuriAy axicur.—One and a half miles, Thjismnicu;iﬁ:i‘; by

divided by a rock, and has one channel on the northern side, W il
t0 think that, ab irs, the northorn portion from_ the roek was the origing
and that in sowe high flood the water ‘m@dﬁ‘iﬁﬁuﬁay SEm of@ha ina
southern Portioh,“ag may be seen from the PW, b &?-wguit 0 a ol s

the northern, which is more of the native form, with upyi g e g
portion. The channel is fourteen miles ltmg,itﬂw SrALup
for two miles further, the other supplying seve:
the town of Tinnevelly. R I




.hpees .32,,995. :

20. Murpoor anicur.—Eighteen miles below and twenty«even from th', se
the last and much the rgest anicut on the river. Itisof a cmous horse-shoe
hape, with curve up the river, and is of several quite different sections, I S\IPW
ing to repairs being made at different times. ‘Therei is an east as well as a
annel, and the former one has a head-sluice to it. At the
8 791’37 }arge calmgulah of beautifully cut-stone work. “The
cut is 4,028 feet, There\are nine sand sluices on the body o
annels can hardly be counted by length, as they run in and out
gest tanks in the Collectorahe, both on the north and south side.
on the south side being the Katumba, and on the north the Peruncollum.

‘total number of acres under cuitzvanon on both sides is 14,400, giving 8 ¥ evenua.‘{_
1 1 77 000,

iaﬂ»—-*—-w-»— S e e e TR el

Tiw Sfour chamels kiw Murdoor anicut.

memmu CHANNEL on the north  side has a heud-alm !

wh e_‘ ﬁhe head-sluice of the Straevvgoontum north channel will be, and the new
follows the same course for about two and a half miles. It supplies th;

of Amomoogamungamm and has a cultwahon of about 1,347 acres, an |

of Rupees 16,611, o3

OQOROOKAY OBANRLL.--The head-slmoe of this Lh

Tmmrxat mmu..—~Bnpeea 1,860, acres 115 st
iAo s low Streevygoont B
ink, and the channel anpplm the Authoor tank. Revenue 20, ::;3 ) :ii"b' 3
h e Str %ngoonm prOJQCt 13 oarrled ont these Ohannelﬂv Al D

de the anicuts and channels is : as Mﬁ" mmmnt:m 58
cme y from
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4. A Memorandum recently submit-
- : ted by the Superintending Engineer con-
tains a description of the Trambrapoomey river generally, of the anicuts already in
operation, the channels leading from them, and the extent and value of the cultivation.
It may ] therefore, suffice here to mention that the Tambrapoorney, though an insigni-
ficant river as regards its length, or the area of its catchment basin, is, for its size,
by far the most valuable river in the Presidency. It is one of the four which alone

Copy attached,

derive a supply from the south-west monsoon, which as the Government are
aware, compared with the supply from the north-east monsoon, constitutes all the -

difference between g certain and a precarious gultivation. The other three rivers,

are the Godavery, the Kistna, and the Cauvery. The two former, with their
branches, drain the eastern slopes of the ghats for a distance of 550 miles, and as
far south as the Ku«]ray Mukh (horse’s he;ad), a hill 5,000 to 6,000 feet high, and
about forty miles east of Mangalore. The Cauvery drainsa strip of country extend-
b ing from thence to the Pulney Hills, and including the Neilgherries ; and the only

other rivers besides the Tambrapoorney which have their sources in the Western |
Ghats, viz., the Vigay and Vypar—the one in Madura and the other in Tinne- '

velly—do not get a supply from the south-west monsoon, in consequence of their
sources reaching only to the eastern edge of the ghats where the rain-fall is scanty.
It is to turn the supply of the Perryaur from its natural course to the West Coast,
across the water-shed which divides it from the plains of Madura, and thus to obtain
for that district the inestimable benefit of an abundant supply from the south-wesg

-monsoon, that is the object of ascheme which has been brought forward by Captain

- Ryves and which is now under investigation,

5. I have mentioned these points, because the importance of making the most
of all the available supply from the south-west monsoon cannot in this Presidency
be overaated. 1t is the only supply which has never been known to fail, and con-
sequently the only real security against famines. Much has been said of late years
of the neceSSityyomﬁint*}iliing, improving, and extending the means of irrigation

in this country, dhd ifa famine occurs immediate attention is drawn either to the

inefficiency of the existing works, or to the want of new ones. But it is not always :
considered, that ﬁiﬁﬁéa’mo'w?g«snemumw far at least as this Presidency 18
~concernod—in districts where not only tanks are dried up, but where the l'i"e‘.'sé
. which traverse them are dry‘also. “Thers was & scarcity in the North Arcot ?D“_‘i‘_"i
Madras Districts only a few months a4go, and though there has since then bgan,é;""“ﬁf
siderable full of rain, which has had the most benefieial influcnce, ¢he Palar Tiver;
the largest if not the most important source of supply in the two 'éfhtric-:ts,.a“d the i
~ one which would naturally be looked to g the best subject for an artificial improve-
ment on the supply derived from loeal rains, his Been dry from February 1867 to
-~ the beginning of the present month, or for a period of nineteen months.

6. _All the other rivers in the Presidency, with the e'xceptioh of the four above .
mentioned, and to a certain extent the Pennair which has a very large catchment
basin (20,000 square-miles), and which eyen in the worst seasons brings down &
considerable volume of water to Nellore, are in the same category as the P alar.
They are most useful adjuncts in average seasons, when tanks may not derive an
adequate supply from the fall of rain within the limits of the area drained by them,
but in famine years they are absolutely powerless. O

. J-.',s'

7. The superabundant supply of the rivers which ére fed by the south-west

monsoon, if it could only be distributed over the Presidé,ncy would probably make

~up for the deficieney from other sources, but as this cannot be accomplished it is

very desirable that every thing should be done which can be done to utilize that sup- -

- ply to the utmost in the localities immediately within the influence of these rivers.

8. The rate of assessment for lands under irrigation is, moreover, a very fair
indication of the value of the water-supply. Along all the old native channels
which derived a certain supply from the south-west monsoen, it was formerly, if
it is not now, largely in excess of the average assessment of the irrigated lands
throughout the Presidency. Thus, on the Calingaroyen and other channels from
the Cauvery, and on the Toongaboodra channels in Bellary, the assessment of L%
land was 12 Rupees and upwards. The improvement and extension of the irrigation
channels in the Godavery and Kistna are of recent date, and the assessment is com-
paratively low, but on the old established irrigation system undep the Tambrapoor-
ney, it reaches the very high rate of 18 or 19 Rupees per acre. And the sélling price
of the land is also very high—1,500, 2,000, or even ‘more per acre ; whereas in
Nellore, as I was lately informed, 40 Rupees per acre might be considered a fair rate
of compensation for lands taken up for Government works, The above may pro-
bably be what may be called a fancy price for land, which people who have acquired
wealth are ready to give, to be land-ownevs in a favored spot, even if the outlay
does not prove remunerative to them ; but at all events it shows the singular value
which the natives set upon such land, or rather upon' the land combined with an
abundant and never failing supply of water, for we do not heay of such prices being
paid for land in other parts of the district.,

9. The existing channels from the Tambrapoorney water strip of alluvial land
along its banks of from two to four miles in width, This land has beeh formed by the
river, and is extremely fertile. It is moreover tilled and manured With an Wl
amountof care, and the crops yielded by it are abundant, amounting, I wag informed
in some cases to 130 bushels of paddy per acre in one year. The country rise;
rapidly out of the valley of the river, and the soil becomes gravelly and stony. If
any improvement is capable of being effected along the upper section of the river
it would be in the form of channels starting from ahigh level angd worked up along’
the slope of the country bordering the valley of the river, 80 as to admit of the sur-
plus flood-water being carried into tanks which are now depe
on the local rains. But this operation would of course he
first instance, and less remunerative in the second, than the conveyance of the river
water to alluvial lands which are naturally within command of it. Hence, what-
ever ulterior improvements may be g%VEged in connection with the Tambr,apoorney
the completion of the system of irrigation within the limits of the valley of the -
river should engage attention first °_f all.  This ig the scope of the presen.t"pmjeeh 2

B i ~There would be no object in building § dam higher up thanﬁhepmpose& =
site at Streevigoontum, for at that site it will give the moan SR e S
land, that could be irrigated from any hig |
small delta at the mouth of the Tambrapoorney are, in fact, el

il tngh W s ST s
pieer e e e

defined by arango
f consi "ﬁ}ﬁ'&bley hﬁgf:
;e channe ‘W“M not bhe ecarried ;
‘ inland of them, and if carried tothe sea-
ward side they must be at such a distance as will render them secu\re from being




. feet per second. -

It may e sufficient for me to say that he has carcfully considered the subj

~ admits of. It would have been more satisfactory if a register of the rise an

filled up by the drifted sand, Captain Prendergast has, in my opinion, carried the
lines of channels quite as near the sand-hills as is consistent with safety, and if this
be the case, he has aligned them to command the greatest area possible of land,

11.  On both the north and south sides of the river the channels after being

carried in a direction nearly parallel to that of the river, and skirting as closely as -

possible the cultivated lands under a series of tanks which draw a supply from the
higher or Maradoor Anicut, are led to two important tanks of that series which now

- receive but an imperfect supply. It would, of course, have been possible to have so

improved the channels from the Maradoor Anicut as to enable them to irrigate the
whole of the land which it is proposed to include in the new project ; but'SUCh a
scheme would amount to an entire remodelling of them, and would cel“cal_ﬂly be
more costly than the proposed works in consequence of rock prevailing 1 the
cuttings, while it would deprive the lands of the hencfits which the latter will .pro-
cure for them, by intercepting the leakage and waste from the Maradoor Aniecut.

12. Tt will be observed that Captain Prendergast has carried his main channels

round, and not through, the two principal tanks they have to supply: .Altlmugh
I fear this arrangement will expose the channels to some extent to invasion by t}’xe
drift-sand, it gives a power of distribution which would be wanting if the tank? g
question had to be filled before the other tanks lower down got any water. L
advanfage is not continued to all the tanks in the series, because it would adfl
very greatly to the expense of the project, particularly on the north bank. DBut 1t
will be observed that the escapes to these tanks are adapted with sluices on & low
level (five feet below full tank), and as their capacity up to that level is very incon-
siderable there will be no delay worth mentioning in passing on the water to the
last of the chain.

13. \Vith rcgﬁi‘(] to the Supply of water available for the new WO\‘]{B,' Cﬂptﬂlﬂ
Prendergast, in paragraph 3 of his report, explains that the discharge in March
during the last five years has not fallen below 19+ cubic feet per second
during the last hot weather (May) it was 324 cubic feet per socond, als
six months in the year déth June—15th November) it is not less than

o that for

i

14, The latter ﬁﬁaﬂﬂty, or 79;290 eubie yards por hour, he considers com=

petent to irrigate 39,600 acres, allowing two cubie yards per hour peracre ; which, if

~ the experience gained in the Northern Deltas is to be trusted, is @ sufficiently liberal -
. allowance.

15. This has been taken as the standard or mormal supply
capacity of the channels was to be based. The bottom width of eac ;
been fixed at thirty-six feet, and, with a depth of three feet they will each discharge &
moiety of the above quantity with a velocity of about two-and-a-half fectd gecond. At

~ times during high freshes when a larger volume'mizht be required, 8 depth of four-and- |
. a-half-feet, and a velocity of about three feet per sccond, would give"neaﬂrly d.oubh; :
" the normal discharge. I need not follow Captain Prondergast in his ,calcula,tlpn-:,;f
. the mode by which he proposes t0 use'the storing powers of the tanks, which are A2

nd crop.
ect, and

that his calculations are as close an approach to accuracy as the nature of th;‘ f]asef
d fall ©

be fed by his channels, to make good the deficiency in the river for as0co

LT : PRGN

! and that

594 cubic

on which the
h main channel has -

the river for five years had been furnished ; but from what I heard when in ’l‘in-

S5 nevelly I conclud
* Colonel Wilkieson in May last made arrange- Y ¢ thata complete record

ents for keeping correct registers in future hasnotbeen kept up*. If, however, Captain
m keel . i y AL
at several points. rendergast’s account of the minimum

‘ monsoon ’discharge of the river at Streevi-
goontum is correct, it serves to show how completely the Maradoor Anicut fails to

b

' intercept the supply that reaches if, for nearly every tank comprised in the

present project is connected with the channels leading from that amicut, and
might be supplied from it. In fact, the Maradoor Anicut does intercept the monsoon
supply in a great measure, but a large proportion of it must find its way back to
the river ; and, apart from any wastage which may be due to the imperfections of
the channels, the cultivators of the upper portion of the channcl, after satisfying
their own wants, will tum off as much water as possill)l‘e in this way rather than let it
reach the tanks at the lower part of thechannel. This is £ usual practice that
prevails in the old native systems of irrigation, and it is one which itis impossible
to subvert unless Government take active measures in support of their own rightle
in the matter. When the new channels from Streevigoontum come into i ¢
the officers in charge cannot be too careful to introduce a proper system of distribu:
tion from the first, and above all never to allow a eultivator to touch a sluice in
the main or branch channels.

16. The following is a summary of the information furnished by the Colle;:tor
regarding the extent of land to be irrigated by the new channels :—
North bank—Total area under. command of channel 39,023 gcres

Present wet qultivati_on . 4,091 E ot
Area under dry irrigation ... 18,585 deduct 8,585 leavin i bo hlerioe 4 10;000
Cultivable waste ... = ... 8320 ,; 3329 ., -« i 5’000
Uncultivable waste EBRIS L 8R0Y ”“;_:, ; ::_,‘ )
89,023 19,932 oot
17.  Of the first item 4,091 acres, 2,709 acres are single, and 1,382 4 0:1ble

crop, so that there will be 15,000 acres dry and waste converted inte wet (two
crops), and 2,709 acres yielding a second crop. ;

18. On the south bank the total area under command of the channels is not
given, but it does not differ greatly from that on the north,
19. The area tobe irrigated is the following : —
Wet cultivation ... 8,358, of which 1,086 acres
Dry - ‘d'o, LA 1,631
Waste a5 3,687

S fit ™ 18,576 ,

So that, if the'whole avea he taken at 80,000 acres, the proportion irrigated will
be about two-fifths. : _ i e

+ 0. The assessment is calculated at the rate of 4 Rupees for the first crop,
9 Rupees for the second, in addition to 1 Rupee at which the land R e Sdkegal s
for dry cultivation. Deducting present revenue, the gain would thus be found
to amotunt to 1,42,385 Rupees per annum, exclusive of the average loss to G -~verp-
ment of 10,000 Rupees for remissions in past years, ‘

R

yield one crop only.;

ST Al
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21. The Collector has not deseribed in the letter accompanying the‘.re?orts
on the project, the principles on which the rate of assessment s baSP:d, nor 181t my
province to enter into the question ; but, since Captain Prendergast, 1n paragraph 6
of his report, states that the Collector sets down the assessment af a proposed
reduced rate of 7 Rupees for a double crop, but deducts the present revenue on
4,091 acres, Rupces 37,491, or at the average rate of 9 Rupees per acre, to show
the net gain, I must remark that, if it is intended to lower the assessment on the
4,091 acres in question to a rate of 7 Rupees, that rate should, of course, 'be also
taken as the basis of the calculation of gain to Government from the opening of
the new works, since without those works the assessment would remain at that

figure.

22. The proposed rate of assessment is much lower than that provailing clm
the land watered by the Tambrapoorney chaunels generally. As T have alrg'u 27
observed it is not in my province to enter into the question of revenue assessment,
but it may not be foreign to the line of my duties to point out, that, a8 th;}. lilelw
works will be carried out from the © Loan” grant, the Government of Indl«“:l. are If ely
to demand that any additional water which is led by means of expenditure .r<1m;
that source, to extend the irrigation in any district, is paid for at the full valu
current in the locality. So that the question 1s not purely a land revenue .on((;.
The Government of India may set any price they please on the water thus provided,
while the cultivators would equally have the liberty of using it g1 not, as thtey
pleased.  All I would venture to urge is the importance of not giving the “l’a e:
at too low a rate. The project now submitted is a very promising one, per 1-ap-
the most promising that will come before Government from any par‘t of thfz 1;1 em;
dency. A number of other projécts are under preparation, which if carried ou

! . ; e na boon a oreatb
would doubtless improve the condition of the country, but there has been a gr

reduction of the revenue assessment in some districts, while the prices of labox arllld
materials have much advanced ; and T fear it will be the exception, rather tlfim the
rule, for the projects now under consideration to promise a certain return of five pﬁr
cent. on the outlay. Consequently, it may be anticipated that many of them will,

be returned as failing to come up to the standard required by the Government of

India to entitle them to a grant from the ¢ Loan” Fund., It is casily seen ﬂ‘:t
if the rate of assessment is reduced by one-half, while prices of labor and mate

’ e ‘nt' 1
rials are dOllblEd, a return of twcnty per cent. 1s at once cut down to five per."@ '

g . within the
and this is hardly an exaggeration of the changes which have occurred Wit

. . i T8 it becomes
last ten or fifteen years in various parts of the Presidency: Hence, 1

v ' ible return
o matter of vital importance for Government to secure the highest possible e

consistent with justice to the people, from landsirrigated nnder ;f@vbr
since it is only by setting the net returns in excess of five per cent.

able conditions,

G : : o e e S e 3 Tegs favorably
against the deficiency below that standard obtamqtf’&@{%%u vegch tlio samo

(=Y

gituated, that the aggregate returns from new itjrigatio'ﬁ; VOFEs.
standard, after deducting all charges of whatever kmds!

P : ST : hat has
93, The present project offers a very good example of the ch?ng.e thalts ; :
occurred in the prices of labor and materials since Colonel Horsley's time,

g Hawing whab
Captain Prendergast in August 1867 sent in a comparative statement shov 11% “::d‘
* o works would cost, by merely altering the ratos allowed by Colonel Horsicy,

W

from such lands

|
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st 8 ﬁhé"‘]&t’ter Officer was thus raised from Rix?eéé 3,28,954 to 7, 50’000 i

or more than double.  The following are the former and present rates of some of'the
most important articles :— e STag

ik
bl

1T i G e 1855. 1867.

: G = Brick_work per cubic ya!'d was e & 9 -0
e Cut-stone & iy st Sl Bl VAR RS DR s

Wells el Sl S T 400 5 8 0

Jungle-wood, per foot : S TR T

Earth-work ... " 008 s O Sl

Kunker Q=120 il s

94. 'The expected returns, according to the statement obtained from the
Collector, amount to Rupees 1,562,385, or deducting ten per cent. for repair and
mana’gement, to Rupees 1,37,150 per annum, and the egtima«ges to 8,31,600, thatis
1648 per cent, But someadditional works will be required, and an extra establish-
ment of probably notless than ten per eent. on the estimates will have to b!b inelud-

‘ed in the outlay, which in all will then probably amount to about 9,47,696 Rupees.

The returns would then be 14} per cent. And this would only be the eventual
return: for s)me years it would be less. &« :

' 25. As regards the designs for the works, Iam of opinion that they have been
prepared with muah”ca.‘reﬂi and judgment, In the case of the anicut only has it
appeared necessary for me to make any additions or alterations worthy of notice.
I append a Memorandum descriptive of these and other purely technical details.

26. It will be observed that no provision is made in the estimates either for
distribution or drainage channels, but as regards the former, the tanks along the
lines of new channel are already furnished with means of ‘diﬁ‘@riﬁpt‘iﬁgith AR
the fields, and in any case it is the invariable custom in this ‘P‘t"iés‘idéney‘ for the
cultivators to form the small village channels for leading the water from Wals,

‘The Superintending Engineer has allowed for irrigation sluices along such portions

of the new channels as are unconnected with tanks, and he apparently

‘ g J assumes that
the village channels from them also will be carried out b

Ll it y the cultivators according
to the custom prevailing in Tinnevelly; and as the distances to which the water

has to be led to the fields is inconsiderable, it may not be unreasonable to throw

fhis operation upon them, Still as a ghannel may bo required to irrigate the lands

of two or three villa.ges, thﬁf;r“airangement for leading the water to them ol
left entirely in the hands of the pEQP,le ; Lhave therefore added 10,000 Rupees to the
estimates to alloyw of the Executive Officer carrying out the distribution channéls,
up to the points ,g*‘ : fa{aeparate channels for different interests may be requived,

Bl iy, L :

T ﬁbme’f}r sion for drainage channels would seem also to be requisite.
The amouv%gof drainage ¥ w-»ul_.ch will eross the new channels is not very large, if we
except that due large nullah on the northera side, and for that embankments
are allowed 1 : :

creck near the mouth of the river. The new channels are, for the greater part of
their course, masked by ¢ I:jime of sand-hills previously '
water that leaves them mu : féome in the form of inﬁltm ion, Various masonry works
are allowed both for crossing the natural drainage and the surplus from the taiks
above the new works, and they appear to be ample for that purpose. Moreover, the

v._}xe drainage water after it erosses the channel to a tidal

cribed, and any drainage

\

|



southern channel from the Maradoor Anicut has an open head, and when this defect
is remedied, as I hope will be the case before long, the surplus of the tanks in ques-
tion will be reduced, in times of extraordinar y ﬂood to the loeal drainage only. But
still any water which would cross the new channels, (excepting what is passed off by
the embanked channel above-mentioned,) must find its way into the low strip of
ground which extends along the landward side of the sandy ridge bordering the
coast, and as it would appear that this low ground is already in part swamp, it
cannot be expected to improve when the surplus water from the ficlds under the
new channels, which will be all extra to the present supply, shall be thrown upon 1it.

The natural flow of the water to the tidal out-falls will therefor e, I contemplate, have

to be improved. A channel thirty feet wide, and averaging three feet deep, would
cost 2,640 Rupees per mile, and I would propose to allow for ten miles of channel of
that capacity. This, with smaller channels, would add 30,000 Rupees to the
estimate.

28. Itis not necessary that this amount should be sanctioned until detailed
estimates are submitted : ; but it should be kept in view, when the total probable cost
of the project is under the consideration of Government.

29. An allowance in the estimate of 5,400 and 21,058 Rupees for office and
petty establishment for three years has ‘been struck out ; a special establishment,
both executive and office, will however be. required when the works are authorized
for execution,

- 30, The estimates as revised by these, and several other alterations amount
to Rupees 8,31,600, (not including probable cost of additional drainage channels,
Rupees 30,000,) which I beg to recommend for early sanction.

31. The Order of Govornmcnt No. 2,680, dated 21st August, directing the
adoptlon of certain scalesin the preparation of all maps and plans, was not rec eived
in time to he acted on for the project now under consideration ; but the plans now
submitted will be recopied if required, on their being returned by the Government
of India.

B In closmo this report, I would beg to state that the Officers employ red
in investigating the project have received the most cordial assistance from the
Collector, Mr. Puckle, who not only went over the whole of the ground in their com-
pany to point out to them the tract which they might count on bringing under
irrigation with an 1mproved supply of water, but also induced the cultivators fo

take so great an interest in the work, as to contribute both funds and labors for

nt fo
carting material, building a head slmcg and opening out a chanuel sufficic

- provide a supply for the wants of the current season.

—

'y

MEeMoRANDUM ox Estrvarss. e ‘
Anicut.—A row of wells has been added at the reasof the floor to secure ib

against risk of subsidence. The flanks in rear have been altered from straight

lines to curves, as the violent eddy from the former would produce an erosive
action on the bank of the river down styeam. Additional rough stone 120 x 24x3
Lis been allowed for an extension of the apron in rear of cach set of under—slulce,s(i
and Tough stone has also been added as a protectlon to the base of front curv;(;l "
wing-wall, against a set of the river. Seven counterforts have been addedfto o
wing-walls and returns at each flank of the anicut. The mean thickness © w
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: deﬂp bed of the nver, or the proposed level of slulces, may be taken at ten feet,

fhte =t

-shonld not be miii:h under one-third height. The batter should also rather be to the -
These additions wﬂl raise the estimate from Rupeea 1,48,500

‘ The arrangement of under-sluices is, in my opmmn, Juchcmus. _ The object of
;mder-a{&iees is'not to prevent a geneml silting up of the bed of the river above
tha anicut, but to keep channels clear in front of the head-sluices. 8o long as this
object is accomplished, I do not see that any practical injury can result from the
silting of the bed in the rest of the river channel, and I consider the practice in the
South of India of allowing a series of small vents, which in the la,rger anicuts at the
Godavery and Kistna are arched over, preferable to large openings, because the
resistance offered by . the intervening piers prevents an undue acceleratxon of
velodlty when the river rises several feet above the anicut.

‘1t will be observed that the retaining and Wlng-Wa,nB are 10t o be built ot

wells, but Colonel Wilkieson reports that the same soil for foundations will be

encountered as was met in the foundation at the south head-sluice (bullt dunng
past dry season) that is compact clay.

A section of the river is given on rather a small sealo in the longitadinal gee-
tion of the southern channel. The height of an ordinary fresh above the average

|' Mot Wl : : : Sq Feet
’I‘otal Sechonal area above level of slmces 1,400 x10 = 14,000

Sectional area from same level to level of bed 4,679
Piesent waterway <l et e GG 9 321
1;:1 s Vn‘ by amcut—-—area. of seetxon L S ‘7 ’848

) pqﬁe mtﬁ‘ﬂj et s ‘.‘:”.,;‘\'L e == 14.' 000“"‘"7 848 == 6 152
or w1th a ten ﬁaet frosh one~thm;1 the water!;ray will be obstnicted or the ve'loclty
will be increased in the proportmn of ﬁl%me to two.

Averago de th of water in’
e condmon of river is seven feett el city 5 to 56 feet per secbnd accordmg
as the fall is taken at two-and- a-half o rthree feet a mile, within whwh limits the

actual fall of surfaco is likely to be, the distance to mouth of river being sixteen
miles, and the total fall forty feet. The 'gelbexty of the water passing over the dam
supposmu the surfaqa to rema;._, e sam "as before wonld, thanafo’ ‘be

(i

7.5 feet per second, and the a

56 foot would be slightly under two feet. This is moderate, On the Kistna
Anicut, which is reckoned m" twenﬁy f‘«et ‘above the ordmary‘nver bed, when;,g
the river in its natural SW# is four feet abnve the crown, the afﬂux is fram]-‘
three-and-t hree.fourﬁwtgfourx feet, ag the veloclty twolve feet per second Y
the Godavery Anient wﬂh a I o depth on the QroWn the aflu

Hoad é’ifu;m --The south slmee, as btvfom gbgen’eﬁ
Shepherd in order to 'Eecuregx supply to the a
conson. | 1t hag hire ,vents‘ef four feet. Whé'n
of theee foet the velocity'i "“‘twmana aihaff fee
round numbers, 300 cubic foet per rsecoxifl-‘d- )
feet by three waterway, glves a veloeity of _ﬂ* e&! p“' m‘% : |
such a velocity, the head must be such that v = fw‘h "hencé%‘“‘ﬁw feét The




\ this may be considered sufficient provision in the wéy of strength, still itis desir-
' requi | 1 & -ould be some further protection to the retaining wall of floor in
required supply would therefore be delivered before the water rose to th&g erest of able that there shou ! : :
the anicut, It is desirable that the waterway of the sluices should be keﬁg\witllin rear, anfi I therefore h?v;i tklnic?u‘giht it expedient to add 5,000 Rupees to the estimates
‘moderate limits to reduce the risk of accidents in sudden floods, still the nbsthern to provide for work of the kind.
flead-sluice, which moreover has to supply a larger area than the gouth, has‘ been BB G uonse, (Signed) J. C. ANDERSOY, Colonel, R. E.,
4 .Jud’lcml'lsly allowed an increased waterway of four vents, or sixteen feef»"_"gl al.l‘ 281h September 1368. Chief Engincer for Irrigation.
_This will reduce the velocity and afflux corresponding to a discharge of 300 ,ﬂybw
feet per second to six-and-a-quarter feet per seconc and 1-56 feet respectively.

Channels.—Several small inlets should have been provided for receiving&r ;
plus water from paddy fields for the first three miles from head-slmce. SOUTED
channel. These works may be carried out from the allowance for contmgonﬁs-

On the northern channel, all surplus will find its way to the Aurmoogamunga-
lum tank, The regulating sluice, shown in the first sheet of sections for the southern
channel, is an old work, and will be rendered useless by the new channel. T{ixe
Coloor calingulah will also be removed. Bridge near Alwar Tinnevelly, is to be |

~removed. Beveral new bridges are allowed a roadway only six feet wide ; on these
provision for cart traffic is not required.

Two Syphon Sluices.—~In reply to a remark from me that the lev?ls WO“}Ld
appear to be suitable for aqueducts instead of syphons, the Superintending Engi-
neer explains that, with the former, there would be no means of passage for canoes,
&c., when the channel is full. This point should, however, be reconsidered before -
the works are built.

.

Bridge of three arches at Tricaloor.—The channel at the spot whero this work
must be built is both wide and deep. ; |

: Ahtoor Branch Channel.—Two masonry works are provided for carrying the
- mew channel across the old Ahtoor channel and the Tenteraperry channel. Colonel
- Wilkieson reports that the latter cannot be closed, and that the other had better be
W left as it is. 1 do not think it necessary to detain the estimates for a further expla- |
~ nation, but it api;ears to me very desirable that these old channels should be closed, )
. secing that tho new works will b competent to irrigate the land under thom.

The dimensions of the calingulahs provided for various tanks have been 608"
sidered with reference to the volume of surplus water. : i
: Northern Channel,—Dam across sandy stream, 270 yards below head st i :
This dam is on the left bank of channel, No vents are requirqd: T
will pass on to the river as at present. S ol

, Syphon\ﬂ‘lm"ce near Yeral—This work is for carrying the surplus water from
fields above across the new channel, s r

e Double dam across Stream falling into Arﬁmogamunga'h# tank.—The higher
dam with vents is on the lower or right bank for the supply of the tank.

 Double embankment for drainage along the Oopaur stream.—The levels ate not
Sivex} in detail, but can be ascertained approximately from contoux od plan.

. o . 3 .‘ h
The flooring of the calingulahs or escapes to various tanks is to be of roug .
. stone in lime. The rough stone obtainable is of a very superior quahty,.ﬁtld iB: Exd. 8. T. Augustin
- there will be either water in the lower ohannel, or only a small discharge 1840 1%
Qi gl £ R i et i P St - - e .
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7. 1 would remark, however, that the assessment proposed by the Collector
appears to be very low, whether you take it with reference to that paid for the
portions now under wet cultivation, or with reference to the actual value of the
land, which close to Streeviguntum is valued at Rupees 2,000 an acre, while
higher up the river it frequently reaches as high a price as Rupees 3,000. The
present average assessment of wet crops is about Rupees 18 an acre, while the
Collector proposes Raupees 4 for a single crop, or Rupees 6 when two crops are
grown, and these are rates at which the profits have been calculated i)y Captain
Prendergast. I forward a copy of the Collector’s letter on the subject of the return
expected, in which he still calculates the assessment on all the lands (old and new)
that come under the influence of the anjeut at the proposed reduced rate, Rupees 4
and'Rupees 2, and deducts from it the present high rate on lands now under wet
cultw&tion—-—evidently not a fair way of arriving at the profits to accrue from a
new work. There is also a certain amount of acreage on the south side omitted.
These will account for the differenco of profitin the two statements of the Collector
and Captain Prendergast.

8. In the present project I have recommended that the bridge over the anicut
should be cut out of the estimate, as it is hardly fair to make an irrigation project
pay for a bridge, but the foundations to the piers are included, so that at any futul:e
date one can be built. The channels have not been made for navigation, as it is

considered it would add greatly to the cost, and eventually a line of rail will run
almost parallel,

9. There is an item in the Budget of Rupees 58,100 for this project, and if
Government considers it a sufficiently promising scheme, might I ask that tha nuwm
should at once be sanctioned for the preparation of materials in anticipation of
orders of the Supreme Government,

10. In conclusion, I would beg to bring to notice of Government the very
ef’ﬁclent.way in which Captain Prendergast has got up this project. He was most
ably assisted by Lieutenant Shepherd, who has gone to the extra labor of making
a contour map over the wholo country where the channels are to run and the land
to be irrigated.

From Captain H. L. PRENDERGAST, R. E., Exceutive Engincer, on Special
duty, to the Superintending Engineer, 8th Division, dated Madura, 8th
August 1868,

1. I have the honorbto‘ submit

60 Estimates contained in 49 Abstracts. s 8,32,000,

1 Specification. _ - plans and estimate of fopee 5
B o comtsating ot acros L
13 Plaus. i 4 Tambl‘ﬂpnorncy at Sn-egvxguutm‘ll, a

1 Memorandum. channels for irrigation, led off both

banks, each extending to @ dist
about 21 miles. 7
The original plans and survey of Qolonel Horsley have been revised, and
levels have been taken all over the extent of land that it is proposed to bring newly
under wet cultivation. Many years have elapsed since the sections were first tak}fnj
and not one bench mark was to be found, or any of the Surveyors’ Field lbo‘l’wz;i
the only fixed points to which reference could be made were the floors of the

being brought under the influence of an anicut at Streeviguntum,

ance of

- Proceedings of the Madras Government, Public Works Department,
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sluices of village channels in the river bank, ami by ;:bﬁ:g_pa,ﬁng the differences
of level, which were found to be perfectly accurate, the datum line from which
Colonel Horsley’s sections were plotted was ascertained. e A

2 The sketch plan of the country to the east of Streéﬁguntuﬁ 'shov;s the
direction of the channels, and the land to be irrigated by them. The site of the

anicut has been determined with reference to the existing system of irrigation on

the north bank, which is also found to be the most suitable point for extending the
irrigation on the south bank. The anicut is to be built immediately below the
present temporary daw, which supplies the Keelpadagay channel on the left hank
of the river ; the course of this channel is followed for about 21 miles, and a new
channel is then traced to the south of the present cultivation, so as to avoid inter-
fering with existing rights, past the yil age of Mungalacurchi, to Jjoin the Armuga-
mungalum supply channel, where the surplus channel of the Perungoolum tank
falls in. From this point there is at present a branch channel for the sup ly of
the Coorkay tank, as also another old channel to Armugamungalum tail; and

the main chiannel being carried northwards, above the Armugamungalum tank, to

maintain the head of water, passes through the Paycolum tank, and following the
line of bund of several small ruined tanks, terminates at the Korumpullum tank,
The surplus of this tank will be conveyed to Tuticorin, and a sluice is provided
to furnish a constant supply of Wa.’ter for the beneﬁt of that town. It had been
oxpected that irrigation might have been carried for some miles further to tho
north ; but levels having been taken as far as. 4 miles to the nocth of T uticorin, it
is found that beyond Korumpullum the land is altogether too high to admit of its

On the right bank of the river a new opening is made fo»t" the main channel,
which at 800 yards distance meets and absorbs the Keelavycal, ‘a channel that
carries off the drainage from the cultivation under the large Tenkarrai tank, ap
flows into the Cadamba tank at 53 miles distance from the anicut head slujce, At
the western extremity of the Cadamba tank, the main channel throws off 4 branch
to-the north, for the supply of the Ahtoor tank, as compensation for the loss of
water in the Ahtoor river channel that will be caused by the anicut arrestine the
greater part of-‘the river supply in the dry season: the Cadamba tax,ka it
receive its share of water at once f;'om‘ a sluice in the main channel, which
turns to the south from the same point, and passes round the spread of tho

Cﬂ,darﬂba« tank’ instead Of ﬂOWing thl‘ong;'h it. By thiS arrarlgeIﬁént the : ﬁowex‘h-

ment will retain the entire command of the water supplied by the anicut, to he -

apportioned both to the (Cadamba tank at}d to the lands irrigatgd. independen
further on; the existing rights of the villages of Tenterapery, &va
ero will be no cause for the exhibition of thedjeal

yoaintained, while th 5 gl
the rybta are disposed to feel when their tanks are made to serve the

benefiting their neighbours as well as themselves, At the southern
-, Cadamba tank bund there is a small channel which carries
Jevel to the Ammenpuram tank, 3 miles below; this chan
d the anicut water on leaving the Cadamba tank will pass
¢ Ammenpuram tank and the contiguous um
f the lattor, a new channol bas to bo excavated for a

high
ed, an
channel to th
southern end 0
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miles, to the Ellapanaiken tank, throwing off a branch eastwards for the supply 5
the E;l‘ritt:hendoor tank, and another small branch to Shonancatvele tank.

8. The Tambrapoorney differs materially from the Pennair and Palar rl.xtr;
* which are swollen by short and uncertain freshes ; for while floods of magn}ll 'uh-
occur usually several times in the year, there is a constant moderate stream Wflih :
~ even 50 low down as Strecviguntum, never fails. The principal - source of BUEL {
Tambrapoorney is from the extensive valley above Papanassum, and this dt_)emg .
within the influence of the south-west monsoon, & flood comes down asan or _mall;y ‘7

- occurrence in the early part of June. In the present season the river rose in the
first week of June, ang on the Tth there was a depth of 10 feet at Streezlguptutx}.]_
“For the next six months, or till the close of the north-cast monsoon, the lrllviljﬁ:} .
subject to floods of frequent recurrence: while the natural d_ra.ma-ge from eSt % ;o
" keeps up a hot weather stream, that was calculated by experiment, OPPOSIfie rtel?;;‘
' viguntum in the present year, at 12 cubic yards per second ; while also l‘.’m “off
- record of five years, it is' found that during the month of March the disc 1ar%eﬂ y 4
- the river is never less than 7} cubic yards per second. Bat for six months oh 1e i 3
~year thgwvolume of water in the river is not less than 7 9,200 cubic yards per ‘t’.u{’ 53
which, With the sectional arca allowed, gives a discharge on each channel o "10 2
“cubic yards a second, for a depth of 3 feet, or sufficient water for the ir r:ga;c e
39,600 acres of land at 2 cubic yards per acre per hour. The total quantity of wate:
“available for irrigation is thus arrived at:— |

b*}.( e
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| For six months, or for tlge full peried of 125 days for raising the first crop, t .
discharge of the river at 2 .cubi(})‘3 yards a secong is 287,600,000 Eubw ya:dﬂ_,: :
and allowing 48 cubic vards a day for each acre, or 6,000 yards for 125 days, ther8
is water suflicient for 39,600 acres. ;

P

gaser Nest, considerit]% fifty-seven days to elapse before the full quantity of wa
~ needed for the second erop, the river discharges 15 cubic yards pe
period of forfly-ﬁv_e days, or a total of 58,320,000; and 1,350 cubie 439
 required per day, at 30 cubic yards per acre per day for the second crolg iy
_ aeres might be irrigated in this period, Again, for another term of forty Ve
 taking the minimum river discharge at 7} cubie yards per second, therev
volume of 28,389,400 cubic yards, which would irrigate 21,024 acxes at;
: g‘f‘?‘e of 1,350 cubie yards per acre. o
AR S T K A BN “ander cultivation from the anicut 1§
g on tng’mt{mdoa,ndﬁ,%d acres on the south
the river. Add 4,091 acres of land at present cultivated on the north E
7,322 acres on the south bavk, and there is a total of 82,667 acres; €
19,091 acres are on the north and 1&3-576 on the south bank. For the'#
- thé volume of water availableis ’ 00,000 CE
_and the water requigejl for 32,667 agresis ... ... 196,002,000 =
b F0SE R S s ARSHDY.
first period of forty-five days for the second crop—
The water availableds =~ . ... .
The water required is .. L. . ,
g o R M R S VR R T 14,219,550
- For thesecond period of forty-five days for the 'sﬁcémdfggop- 4
.5 The water availableis ... .. .. .. .. 28320000 8
- The water required 38 105 T 44,100,450
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- Deficieney. . 15,718,050 8

. tosccure the cultivation of the tract of land that has hitherto be

- Or throughonﬁ;ﬁ&éiy
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v season of the year the qugatity"t;f' \wa‘@er wanting is only

111,498,500 m’ﬁgyards For the first crop there is an excess of water to the extent

of 41} willion cubic yards over the volume required for watering 32,667 acres, viz., -
196 millions, or an excess of about 20 per cent. ; but in this calculation no account -
is takon of the floods by which an immense body of water is poured into- the sea.

. The observation of an ordinary high fresh passing Palamcottah to a depth of 12

——

" feet in the north-e : ACH
" being made for further ainage, and the Murdoor anicut intervening) at upwards

monsoon gave the discharge past Streeviguntum (allowance -

of 2,000 cubic yagdé;‘pei' setond. The Bt(_)mge capacity of the tanks on the line of
channelon the north bank is 15 19?1’1 cubic yards, and: on tl'ne\southem-iine 20 l
million cubie yards of water ; hence 35 million cubic yards may be held in reservo -
in case of a failure of the ordinary river supply, which at a safe computation gives
about one-fifth more water than is required. | T .
During the first half of the period in which the second crop is growing, there is
an excess of water of nearly 14} million cubic yards, and in the latter half of the
growin,'.}:“ geason there is a deficiency of nearly 153 millions.  But before the second
crop requires water, the freshes of the qc?rtll-easc monsoon will have come down,
and the tanks will be filled, so that there is a store of 35 million cubic yards avail- |

able, in addition to the gradually accumulating cxcess of 143} millions, to make

.
—

: “good the want of 153 millioné towards the close of the season.

S T T

To illustrate the capacity of the channels in carrying off the water in freshes: '
if we suppose only a depth of 4} feet of _water in each main channel which will
be given by a very moderate flood, t.he discharge down each channel is 21 cubic
yards per gecond ; or the suPPIy obtatued-b.y both che.mnels togother is upwards
of 81 million cubic yardg in avbday.; Agafn, at the time of cutting the first crop, «
SRdEarTn raquired to be admitted to the fields, and with only a glight fine

in the river for nine days, sufficient water will be poured into the tanks to provide

for the deficiency of 153 million cubic yards for the second crop.

4. ‘The Tambhrapoorncyibeing = parennisl streamt; dnd.tho discharge of water
vacylng very much according to the time of year, as regulated by the West Coast
monsoon, no provision is attempted for storing the flood waters, as the existine tanks
woll 5iold s ARagIRls RORCVE; sufficient to provide against the very Proba‘ol: event
of-a failure of the ordinary flow after the north-east monsoon has ecased.  While
then overy bigh fresh sends a largo body of water to waste into the sea, it is alto-
gether beyond the present schemo €0 utilize this oxcess of water.  In the flatsandy = -

i vear th ooast Hhersaxs 20 ngtnral sl for storing  Taxgo oty of water, |
and in faot thorD S 3 ..o consider such a proposition, for there is but;.’:
limited arca of land between the existing caltivation and the seashore.  If the flood- !
wators of the river ace ever 19 b turned to wsoful nccounty it must be in their being
stored up in i .befom ,the it leaves the hills, or in moderate-sized tanks
higher up, ot any rate, than Strceviguntum. - What the present project aims at is.

o A
w o
v

the cult Lo ivas IMRETLo heerthia tast fd refeivo:
water, by admitting the first freshes at the beginning of @ﬁ At &5 4
b dri offthe el al the water (12 t8Kon ot miimain) that has ithorl un
to waste during the dry season, thus ensuring the growth ro ﬁd’

that has had but a precarious supply for one crop, and to bring tbgiipmniﬁing
cultivable land that is suitably situated under irrigation from the river,

2
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5. In the calculations of water-supply, the unfailing stream of water from the
hills is depended on for the cultivable ares. For as much as forty-five days of
the cultivating season the average daily supply is taken at the minimum, m}d after
March, or in the most dry time of year, hardly any water at allis required for

the fields; but there is also a stand-By in the event of a season of extraordinary

drought, in the water drawn off the river on both banks, from the Mardoor anicut,
12 miles above Streeviguntum. On the north bank the Peerungoolum tank, which
is the last of the chain of tanks fed by the Murdoor channel, is, so well supplied
that it is never empty, and after a succession of floods. the surplus water passes
down to the Armugamungalum tank. This extra supply will now be caught by

the new channel, and be available for distribution independent of the wafer in the

river af Streeviguntum, while it may further provide a store against the diminu-
tion of water that commences in :Tunuary, inasmuch as the floods of greatest
magnitude come down during the north-east monsoon, which terminates in the
month of December. The Paycolum tank, next beyond the Armugamungalum,
m:‘:( also obtain a large supply; this tank has hitherto been very badly off for water,
and there has been very little cultivation from it ; it will, however, be increased as
to capacity, by the strengthening of the bund, and, in fact, become a considerable
reservorr, . On the south bank there is a similar additional supply of water, The
Tenkarrai tank is filled by the channel from the Murdoor anicut, on the right bank,

and the waste water from its calingulah passes down to the Cadamba tank, so as to

be in futuré a supplemental su ly for filling directly the Cadamba tank, and
also for the benefit of the lands fgitﬁ’er on. i

From the Collector’s statement of land that can be brought under cultivation,

and  the additional revenue to o thereby raised, the following details are
obtained :—

On the North Bank.
2,709 Acres, now one crop land for second crop at RS.
: 2 ubees™ 5. (ST SR hi ol e iy cemet F g
10,000 Acres, dry cultivation at 7 Rs. for two
: BRODE, i B et i 0% 970,000
- Deduct present assessment .. .. 4,000
; | | Ingreaso ... ... 66,000
5,000.;Acres waste, at 7 Rupeesb for two crops 35:000 _
= ‘i’i’f‘“’hf‘»~’iﬂ ¢ 1,06,418 adh
H 1) S .+ 4 ? e aﬂ ﬁ,é-km* sl _‘ .) 1 S
1,036 Acres, now one crop land for two crops at  gs.
_ Hupefie . TLpEBY L E T 2,073 it
1,631 ACIl'OS, dbrz cultnﬁatlon a.:g Rs. fg‘ two erops, afibma
there being 1 Rupee alread id d { %8R ¢
assessment' ... . . }7 l as ry 9,786
3,587 Acres principally waste, at 7 Rupees ,
for two crops = ... .. .+ Rs. 25.109
But deducting for present assess- 3
ISR - N Re R 08 ‘
; 35,967
: A ' : Total... 1,42,380
Add the gain from the abolition of ordinary 0.000
remissions, averaging... . .. .. S —_1__:___
e ' Grand total Rfupeeu' 1,562,385

s S U i et iR S
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Allowing 10 por cent. of the gross profits for repair and management, or Ru
pees 15,235, there remains a net profit of Rupees 1,37,150 per annum, or 1648 per
cent. on the capital to be expended in carrying out the works, :

6. The Collector in his statement of expected profits sets down the assess- |

1 Rupee rate for dry land.

ment at his proposed reduced rate of |

S Biies do frktinion Rupees 7 per acre for a double crop; |
v JRE do. second erop. but he deducts the present revenue of
7 Rupees total. 4,091 acres on the north, Rs. 87,491,

“ : « from the aggregate future revenue of
the total acreage, to show the net gain. Now, itis manifestly unfair to deduct the
present average rate* per acre, of Rupees 9, from the total revenue, the greater :
part of which is obtained from the lower rate. To institute g proper comparison,
either the future assessment of the 4,091 acres should be dedueted at the 7 Rupees *
rate, or the whole assessment should be reckoned on the higher rate. Henee the

7 .
actual profits are shown above, on the Collector’s low assessment, without regard

to the higher rate already paid for a small portion of the land. Again, if 5 mode- .

rate water-rate of Rupees 4 per acre were to be levied, as distinet from the ordinary

wet assessment, the additional return on 23,963 acres would be Rupees 95,852,
and the gross profits 28 per cent.

7. The anicut is to be 1,380 feet in length between the Wing-walls, to be

raised 6 feet above the average level of the deep bed of the river, and the width f

at the crown to be 7} feet; there is a front slope of 4 to 1, and in re

is a rough-stone apron of the same depth and 36 feet in width, proteeted by a

- retaining wall. The foundations of the boc%y of the work and of the cut-stone
© apron in rear are to be of brick-in-chunam, laid on wells sunk 104 feet in the sand,

and raised 43 feet above the wel]_s, including the cut-stone covering ; the retainin
wall to be buils of stone-in-chunam will also rest on a line of wells, to be sunk to
the same depth, 10} feet. The body of the anicut is to be of bric
faced throughout with cut-stone, and furnished with a sot of under-s]
extremity of the work to let off sand and surplus water, Each se
consist of nine vents of 4 feet width each, lined with cut-stone,
intended to have three more similar sets of sluices at equal dista

k-in-chunam, i
uices at each }
t of sluicgs is to .
1t was originally

nces throughonté

the length of the work, but with the example of the Kistna anicut it is now con-"

sidered prefcmble to dispense with the intermediate sets of sluices.

e v

The original estimate also P}'O"ided for a bridge of thirty-three arches of 36
feet span and 9 feet rise, with piers 15 feet in hoight above the apron, to carry a&
), bj

‘ ot in width between the parapets . but as the anicut is not situated |
‘mds‘vay 15 feet 1 3 ; {

3
i
:
:
§

PR A rate is the average of Rupees 37,401 for 4,001 aores, pyt does notat all represent the real rate paid for.
double crop, fbi there are 2,709 acres for which the rate for— g
< : 1 erop ie paid

9 acres for which the rate fop : y
ed 109 ac 9 crops is paid : : e ey
hence a rate of 1. Rupee for dry lang wip give Rupees 4,091 3
Do. 7  Rupees for first CTODws - ae gk (08T - o A R
Do. 83 4 forsecond LA R U ’
Total 11} Rupocs 37,605

Thus the average rato of asscssment is about Rupees 11§, without making any allowance for remissions, whieh are
“’ . - it -

for this land, usual aud nob exceptional,

: ) ar a perpendi- ;
cular fall on to a cut-stone apron 24 feet wide and 41 feet in depth beyond, there 4

I
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on any line of road, it is now felt that the expensive construetion of a bridge is
~ not a legitimate charge to a work of irrigation, but should be carried ont, here-
"ﬂf‘?‘fr, under the head of * Communications.” $till with a view to economy and a
saving of time in future, it is proposed to build the foundations of the thirty-two
piers, each 6 feet thick, to the same depth as those of the body of the anicut,
supported by wells, as also the foundations of the wing-walls, in order that the
superstructure of a bridge as deseribed above may at any time be built.

It is found by caleulations that 4 height of 6 feet for the anicut allows of a
convenicnt slape of 1} feet per mile down each of the main channels for the first
few.milcs, the floor of the head sluice being 6 feet below the crown of the anicut.
Owing to the loose sandy nature of the soil, in many places sand, the nigin channels
mu‘ft have side slopes of 2 to 1: the ¢hannels are ‘not designed to carry off water
rapidly, as in arresting freshes of sudden rise and brief duration, but width is

required to enable the requisite. body of water to pass down with moderate
velocity, :

The top of the wing-walls of the anicut are brought to a height of 3 feet above
the level of a maximum rise of the river, the afflux caused by the anicut during &
flood of magnitude is hardly appmuiablc; (being caleulated at less than 3 inches)
from.the inereased velocity, and no precautiona:_’y measures are required to prevent
ﬂ‘.e river topping its bauks, as there is an artificial bund along cach bank, for somo
files, both above and below the site of the anicut.

8. The northern channel for the first 7 miles, and the southern for 5% u.;iles,

« have both a fall of 1} fect per mile, with a bottom breadth of 30 feet ; the sef;tmnal
area of cach will be 6 square yards, and the hydraulic mean depth about 16 mc.:hes,
when there is a depth of water of 18 inches in the channel. Hence by Neville's
Hy draulic ll‘ulcs, the velocity is about 20 inches per second ; and the discharge
bec?mes_a; cubic yards per second, as the minimum supply of water in the 01!9_‘.""1?1
during the cultivating season. With 3 feet of water in a channel, the di

' will be 11 cubic yards a second , as the normal state of the channel for at
PontE and, wh 0 43 foet depth of water is admitted, at the time of freshes;

Jeast six

the supply of water at differen seasons, and the area of land thereby ‘migéﬂ 2

‘have been calculated,

e In £ eckoning on the supply of v;nter derivable from the river,, '-:" S8 the
s -‘“PI?IY }."’f{-the rain-full has been neglected, for the rain-fall ”’h“*‘j'm R had
averoge tuin-full in a succession of years being 2100 inchies, and thak in & ¥V SO

seasononly 1168 inches ; a constant stream of water is also
- cultivation, not storage in tanks to be maintained by the drainage
A0 theShortWDOf the rains, ' :
_ Butto provide for tho disposel of the natiral drainage, and als of tho sPES
AJAlEr Pasing from the c“mvah“n,@ho%the Tines of new channel, a furthg.ltéi, f;r
Teason exists for these channels having a considerablo eapacity in widthy :s:ge of

4] nalarea, being greater than would be necessary only for the pa&*ic

of the country,

m o ”ij’egmslté for mg‘ﬁﬂh In addition to other 0?“!’"’- forsi:;:;;
water, 1l éﬁ‘im on the northernline a dam 200 yards in length, with under

o ihere is an

~ extensive c ds in lengtl

in the Cadamba tank bund, measuring 330 yar

AR Dot "

the
,fdeﬁ“’”?)°fm§%§hﬁﬁnfelwﬂl be about 21 cubie yards per second. On these data -

depenﬂed on for the
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9. The wing-walls of the anicut are carried round by a curve to join the
lower wing-wall of the head-sluice on each bank ; on the right bank the head-sluice{
contains three vents of 4 feet, on the left bank the head-sluice has four similar
vents, inasmuch as the area of land to be irrigated on the north bank is greater
than that on the south.

. On the north bank, at a distance of 2} miles from the head-sluice, there is to
be a division sluice for the irrigation of the Keelp’adagay lands, where the new
channel leaves the old one at D. on the sketch plan. This sluice consists of two

vents of 2 feet width by 4 feet, and is capable of discharging 24'6 cubic feet per
sccond, with a depth of 18 inches of water in the channel,

Five miles on, a head-sluice is provided for the present branch channel to the
Coorkay tank, the sluice has two vents of 2 feet width each and 4 feet height ;
) g

" hence it is calculated to discharge 14,514 cubic yards an hour, for storage in the

tank, when the channel is running 4 feet deep. Close beyond the above there is
a division sluice, serving also as a surplus ealingulah for the supply of the Armuga-

" mungalum tank. The sluice contains three vents of 4 feet width each and 6 foet

height, which will discharge 28,281 cubic yards per hour, with the ordinary flow
of 8 feet in the main channel, and in flood times will send down 79,993 eubic yards
per hour for storage in the tank. The waterway of the calingulah is 10 yards in
length, and supposing the water to pass over 2 feet deep when the Perungcolum
surplus channel is running, the discharge over the calingulah will be 38,486 cubic
yards per hour. Over this calingulah there is a bridge of 30 feet span, and a
;auseway leads to another bridge of the same dimensions over the main channel ;
this arrangement being necessary to maintain communication along the road from

~ Yeral through Siruthundoo to other vilIages to the north.

Following the main channel, ata distance of about 2} miles, a jungle stream

falls into the Armugamungalum tank ; and to allow this to discharge into the

tank, when in flood, there is a calingulah of 150 feet in length and 41 feet high.
In the body of the calingulah there are ten vents, each of 4 feet ; and if the

stream is in flood, a depth of 2 feet over the calingulah will carry off 192,434 cubic

yards per hour, which is ample provision for the drainage of the lands above.

After another half a mile, in consequence of the rapid rise of the ground to the west, |

the main channel falls into the Paycolum tank, the bund of which is to be
strengthened and slightly raised where necessary,

From the floor of the calingulah of this tank there is a fall of 1 foot per -

mile along the line of bund of several small ruined tanks to the Korumpullum

tank, these bunds will be strengthened to a proper section, and calingulahs are
Proﬁded with sluice vents to pass on the ordinary flow from the main channels,

which will also be closed in order to obtain storage and pass the surplus water on
over the erown. : :
Within a mile from the Korumpullum tank to the south, the Oopaur jungle

<tream crosses the line of water-supply ; this stream runs in sevoral widely diverg-

ing channels, and, when swollen by heavy rain, spreads 0'\791‘, a broad strip of

Jand ; for the

walls, is provided, and the banks on either side are further protected by a revet-

-

O A e

disposal of floods a long dam or calingulah, 600 feét between wing-
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ment wall for a length of 225 feet, to be built on deep foundations. In the body of
the work, which is 41 feet high, there are twenty vents of 4 feet each ; in a heavy burst
of monsoon, supposing the water from the stream to rise 3 feet above the erown,
the discharge per hour will be 1 ,414,099 cubic yards. To compare this with the
volume of water liable to be brought down, a maximum fall of rain is taken at 8
inches in the twenty-four hours, Along the coast of Southern India the rain cloud is
known to take its course along a narrow belt of country, and in the north-east mon-
sobn its direction is not far different from that of the coast line; hence its path
intersects, nearly at right angles, the general course of the rivers which ran dowi'
from the west. In the case of the Oopaur, it is assumed, that there may be a fall
of 8 inches over about one-fourth of the drainage arca, or 80 miles

4 inches over another fourth or AR DR shae” a3
and 2 inches over the remainder .o de S ragiie St SEEg0 5
Total ... 342 square miles.

and allowing one-fourth of the rain-fall to run off, thereis a discharge of 1,186,546
cubie yards an hour. Thus the dimensions of the dam are sufficient to carry off
the drainage from an excessive fall of rain.

Beyond the Korumpullum tank the channel is carried on through four vents
of 4 feet width, with a fall of 1 foot a mile, to Tuticorin, while in the mon-
soon the surplus water brought into the tank by drainage will pass over the
crown of the calingulah. The channel will cut off the drainage of the ground
on the north, and prevent the accumulation of water in the low land to the .sou'th,
which is thus reclaimed for irrigation. While then the duty to be ordifiarily
performed by this channel is merely that of supplying fresh water to' Tuticorin,
the channel is liable, at certain times, to have a considerable .accession of ﬂooq-
water, and the fall given, viz, 1 foot in a mile, is the greatest possible, Bt
terminates at the high tide level : hence on calculatiug the amount of drainage
that the channel receives and intercepts, a bottom width of 24 feet must be allowed.

The present_ principal outlet for the discharge of waste water _2110?8 ﬂ“;
course of the main channel to the south of the Qopaur river is the calingulah 0
the Armugamungalum tank, the capacity of this calingulah exceeds that of the tW(t’
new calingulahs'provided in the channel bank, and the work, therefore, does 11
require alteration, - S

4 LTI s

The Oopaur stream, however, must not be left in its" Mml ognd-lt;?l;’
for the several channelsin which it is divided meet again in two lines ofthrm:'afe ;
or rather these two lines indicate the general direction to the se.a, for the 'i‘o
spreads promiscuously over the country and lodges in extensive sw?!li]g) :w"ill fia
remedy this the drainage to the north will be it off, and the Wlw]}e v . o
kept within bounds, to follow the line to the south and enter the N?? 7 d oi
natural outlet, near the main mouth of the river. The ﬁd‘l of the g“i;"; <y
in this direction, as seen by the contour plan, and from .the wmg-wall‘s of cxh =
across the Oopaur a bank will be thrown up on each ““dc_ of the drm;.m%cin depth
to a height of 6} feot. The deep bed of the. ch'annel is about.j eend by the
and 300~fect wide, a berm of 100 feet width. is given on cach side,

E—
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dimensions thus fixed (the escavation for the bunds being all taken froms the
inside) the channel will carry off a volume of 1,294,705 cubic yards of water per
hour, Thus the chanmel will dispose of the flood-waters passed on from the dam
calculated above at 1,186,556 cubic yards per hour, : :

The minor works, on the north side of the river, hesides those specified above
are a dam across a sandy stream falling into thie main channel, within 300 yar ds’
from the head sluice ; -

A bridge of 36 feet span for communication with the <1
chantiel ;

A syphon sluice to carry off the drainage from i},
under the main channel ;

A small supply sluice near Mungalacurchee negy E. on the plan ;

A bridge of 30 feet span on the road between Mungalacurcheg and, Perung-
colum ; A similar bridge on the Palyacoil salt road marked H . :

And four calingulahs, each of 24 yards length, and furnished Wit,h o
vents of four feet width at the extremitieg of the Paycolum, the Bogic
colum, the Chinnasawmy Naick, and the Korumpullum tanks.

The estimated cost of the channels and subsidiary works on the northiside
is Rupees 2,97,940.

10.  On the south bank, at a distance of 51 miles fi
main channel arrives at the Cadamba tank. At the entran
where there is at present a dam that retains the water in
flowing up the Keelavycal channel, dividing works are proposed for  three-fold
purpose, viz., for supplying direct the.Cadamba tank; for a channel on the loft
bank to the Ahtoor tank ; and for carrying on the main channel on the right bank,
round the Cadamba tank. _

For the Ahtoor channel there is provided a head slaice of two vents, each 2
feet wide by 4 feet. For the Cadamba tank the head sluice consists of 3
each 4 feet wide by 6 feet high, over which there is 5 platform by
communication along the left bank of the chanune] ; close to this
head sluice of three vents, each 4 feet wide and ¢ feet high,
the Cadamba t:nk.

The Ahtoor branch channel has a bottom width of 12 feet
one, and a fall of 1 foot in a mile ; with s section  the discharg
3 feet is 32 cubic yards a second (or double the volume needed for the 3,000 acres
dependent on the channel supply), at adistanco of about halfamile thebranch channel
crosses the Tenterapery river channe],. the latter being carried under by an invert.
ed syphon ; then passing under the Tntchz:mdoor road, at about 1} miles further on ;
it erosses by an aqueduct the old Ahtoor river channel, and falls into the Shedavy-
cal tank, The tract Of land between the olg Ahtoor ehannel and the river will
thus be brought under cultivation as far as Shedavyeal, and the old tank: being
strengthened, the stream of water will be passed on by a calingulah, of 30 feet length
for the supply of the Ahtoor tank. In addition to the aqueduct and syphion sluice,
there is provided a platform bridge of two vents of 4 feet cach, ou the 'l‘ritchendonr
road ; another similar bridge on the road leading to Yeral across the river, and
au ordinary sluice of irrigation in the Shedavyeal tank bund, - ;

ages north of the

e fields of Perungcolum

four vents,
dge to give
there ig another
for the channel round
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The main channel on leaving the dividing works has a bottom width of 24 feet
side slopes of two to one, and a fall of 1 foot per mile, for a length of 8 miles, at the
end of which the channel falls into the Ammenpuram tank. When running 4 feet
deep this channel will convey 12 cubic yards per second for the supply of the
Ammenpuram tank; at a distance of nearly 2 miles from the head sluice the
channel is taken under the surplus stream from the Tenkarrai tank by an arched
tunnel of four vents, each 4 feet wide and 5 feet high,with a water way of 90 feet
length, and, at the southern extremity of the Cadamba tank bund, joins in with
the present high level channel leading down to the Ammenpuram tank. The section
of this latter channel isincreased both by deepening and widening, width being for
these 3 miles especially requisite, as the channel skirts the edge of the hills of red
sand which are loose, and much affectad by the strong westerly winds.

The Ammenpuram tank is separated from the Kanum tank by a calingulah, to
be built 24 yards long and 5 feet high, and with four vents 4 feet wide ; a similar
calingulah is provided at the southern extremity of the Kanum tank, to admit of
the constant stream flowing through the tanks to the channel beyond. On leaving
the Kanum calingulak, the channel is continued with the same section as before,
along the slope of the land that falls rapidly from the Red Hills, for a distance
of 5 miles, to the Ellapanaiken old tank, which is its termination. This latter
section of the channel is of greater width than would be necessary merely to
convey the water for irrigation : but the channel cuts off the drainage of the land
above entirely, the soil is sandy, and a greater fall than that allowed is not attain-
able ; hence in providing for a maximum fall of rain, it is not safe to reduce the
channel section. A branch channel is thrown off at 1} miles above the Ellapanai-
ken tank, with a bottom width of 12 feet, and of the same capacity as the Ahtoor
channel. This branch channel will supply the town of Tritchendoor with fresh
water in filling the old tank which is to be restored, for the irrigation also of the
land below it. A regulating dam of 15 feet len gth and 4} height is provided
where the branch channel leaves the main channel : one sluice vent of 3 feet width
will pass on the supply of water for irrigation, and flood-water will flow over the
dam. o

Another similar regulating dam is provided a short distance below the Kanum
calingulah for the branch channcl, of about a mile to the Shonancatvele or
Thulukencolum old tank. The bund o4 this tank is to be restored, two ir}'ig“ting
sluices are also provided, and a surplus calingulah of 30 feet lengthe

The other works estimated for consist in the restoration of the old Ellapanal-
ken tank, with a surplus calingulah of 30 feet lenvgth, for the discharge of the mon-
soon drainage into the swamp a mile below, which has its exit into thfa ses; some
miles on, near Colasagarapatam. A surplug calingulah is also to be provided for the
I'ritchendoor tank, and an irrigating slyice.

The other minor works are ten irrigating sluices along the channel betweeln
the Kanum and Ellapanaiken tanks, and six irrigating sluices in the Ahtoor brancit

channel.
The cost of the channels and subsidiary works on the south side is Rs. 3,

1
Within the high belt of land along the seashore, between the salt pﬂ“:‘:::;s
Trichendoor, there are low lying swamps, marked on the sketch map :and le

02,682.
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have been taken over these parts to ascertain if it is possible to drain them off.
They are found, however, to be so very low that such a measure is not practicable,
and the idea of bringing them under cultivation has"consequently been abandoned.
11. A small tiled bungalow is provided for in the estimate, consisting of two
rooms, for the occupation of the resident Executive Officer, and for the safe keep.
ing of the Office records, instruments, &c., during the progress of the works, This
will be built as near as convenient to the site of the anicut, there being at present
no building at all in the vicinity. : Provision is further made for erecting
temporary sheds, at distances of ten miles apart, for the general accommodation
of the Engineering staff, Contractors, and other persons connected with the works.

Under Superintendence no entry is made in the estimate for the salary of the
Executive staff, asthe general establishment will furnish the Officers and Over-
seers : but due provision is made for the Subordinates of lower grade that come
ander the head of Petty Establishment, and also for the Office establishment, which
is set down on the scale of a first class Range Office.

The rates are taken in general as those prevailing in the Tenkaraj Talook ;
for some of the masonry works a higher rate must be allowed than for the head
works, as both bricks and stone, as well o chu.m}m, .m“5t be conveyed several miles.
No increase in prices has been made in anticipation of Railway operations being
commenced from Tuticorin, but the sooner the anicut works are put in hand, the
Jess will the Government suffer in consequence of the demand for labor on the
railway, and the rise of prices that must then inevitably take place,

MEMORANDU M.

The dimensions of the head sluices have been determined wit]
the height of the anicut. When the river water stands on g level w
of the anicut, the head sluice on the north bank will discharge g

1 relation to
ith the crown

. : bout 21 cubie
yards per second, or double the volume required for rrigating the land viz.
b at SR

19,091 acres, the flow of.wat'er in the river l.)cing constant, and there being partial
storage, it is held that twice the actual quantity to be used wil] be sufficient, evapo- '
ration and other losses inclusive. If the crown of the anicut had bee,n 1 foot
lower, the head sluice must have been enlarged to allow of the same discharge
of water ; but from the.tend('ency of a river to sijt up above an anicut, neéessital:ing
an increased height being given to the work after a few years, it appears advisable
to place the crown of the anicut g et lew"tl’ which will allow a sluice of moderate
dimensions to discharge the required quantity of wager,

. The width of the body of the anicut, gt top 73 feet, is somewhat great,

but in the event of the work being raised i.n course of time, it will be an advantage
having a good top width upon which to build, v :

The discharge of the river has been taken from the record of the average |
of five years, which gives 22 cubic yards a second for six months, and never loss
than 74 cubic yards up to the end of the cultivating season. Now, considering '
that only the minimum discharge is reckened on for as much as forty-five qays, it
is taken as a fair average calculation that, for the other forty-five days, the dis-

charge is 15 cubic yards a second. : L




toast?

Proceedings of the Madras Government, Public Works Department, -
: 26th October 1868,

If, ?owever, only the minimum discharge were assumed as available for the
whole ninety days of the second crop—

There would be water available 2

... 06,764,800 cubic yards
0. required

. 88,200,900

———

Deficit... 31,436,100

and to meet this extreme case there is storage capacity to the extent of 35 million

cubic y ards, to be obtained by all the floods of the north-east monsoon.
The land commanded by the channels is limi ted on the north side of the

river by the sand hills to the west of the line of channel, as far as the Oopaur -

stream, beyond which on the north the ground is all several feet above the channel
level, and no extension of the channel ean be made.

On the south bank the channel likewise is taken round the edge of the hills
of sand, and. t.h‘e cultivation is limited by the backwater running up from the
:ﬁa.. r!‘he minimum supply of water from the river not being quite enough for

e ll'rlgable'arfsa, recourse is had to storage for that deficiency of water by making
use of the existing tanks, More water is available for several months, but is not
v‘vanted, more land might be irrigated, but is not available. It does not appear
likely at present that the channels will ever be required for navigation, and there-
fot:B _thex_'e have been alterations made in the course of the channels, from those
originally proposed, when it was considered that the East Coast Canal might be
.exteuded to the south of the Peninsula: the development of the railway system
in the last fow years having altogether changed the prospects that were entertained
fo.rmerly of improved means of communication. On the north bank the channel
might have been taken along the upper spread of the Paycolum tank, but the
_expfznse of 4 miles of excavation is saved by letting the channel into the tank;
again, the channel might he continued above the tanks beyond the Paycolum, but
the. bunds of thege tanks, which have fallen into disuse from want of water, provide
a line of embankment that only needs restoration.

On the south bank the channel might have been kept up at the edge of
the Ammenpuram and Kanum tanks, hut the cost of two miles of channel is
avoided by making use of these tanks. '

The channel leading into Tuticorin m inage from the

monsoon ; the channel also cannot Pass the drainage across by escapes through
; g
the land to be brought under cultivation; without embankments along the course

the water would have to take, and thug further interce ting the field channels from
the Korumpullum sluices. : P

- Likewise, on the south, the Chall:mel from Kanum tank must conduct the
drainage by the Ellapanaicken tank, to the natural outlet into the sea further
south. PR ; ' '

Mipurs,  (Sigoed) H. L. PRENDERGAST, Captain, R. E.,
8th August 1868. NG ; Executive Engineer.

Speeifieation to accompany the Estimate for the Strecviguntum Anicut Project.
Estimate of Rupees 8,32,000 for constructing an Anicut ncross the Tz?mb'ra-
poorney river at Streevignntum, in the Tenkarrai Talook of the Tinnevelly District,

the drainage area in & heavy burst of |
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with channels for irrigation to Korumpallum on the north and Trichendoor in
the south, as also branch channels for the supply of Ahtoor and other tanks, com-

prising the following items :— :

ES,
POMOTL " (00 Sint:  faw et NIV L el ot b 5 1,48 500
, Morthern chanmel] ... iR o o8 i s 1,28,370
Subsidiary works of do. SRS 0 1 80 5T
K Southern chanmel ... o o o o L 193850
Subsidiary worksof da."-~ wo LTS gl ca 1,08.832
Cost of land, superintendence, plant, &e, .., ... 82,878

~Total... 8,32,000

1. 'The Anicut is to be 1,380 feet in length between the wing-walls, the
foundations both of the body of the v‘rorli and of the piers of the bridge to be of
brick-in-chunam, laid on 924 wells, each well to be 4 feet inside diameter and
6 feet deep, the thickness of the brick-work pf the wells to be 10 inches, making a
total or outer diameter of 5 feet 8 inches. The wells are to be sunk 104 feet in
the sand, and the foundations to be raised 4% fe'et above the wells, including the
cut-stone covering. The height of th? Anicut is to be 6 feet above the average
level of the deep bed of the river, the width _ﬂt the crown is to be 7} feet, and with
a batter in front of 3 feet, the bottom thickness is 10} feet. The body of the
anicut is to be faced throaghout with cut-stone 9 inches thick, and to be furnished
with two sets of under-sluices, to let off sand and surplus water, each set to contain
nine vents of 4 feet width. The breadt.h of the cubstone. apron in rear is to he 24
feet, the stone-work being 9 inches thick above the brick foundation of 3 feet 9

inches, which makes a total depth of 4§ feet; beyond this, there is to be a rough

stone apron 36 feet in breadth and 4§ feet in depth, including the retaining wall
3 fect broad and 4} feet deep, built on a row of wells of the same dimensions as
those of the body. Each of the wing-walls is to be 151 feet in length, including a
curve of 47 feet length, which connects the anicut wing-wall with the wing-wall of
the head-sluice. The foundations to the wing:walls to be built of bri("k'in-chunam"{
81 feet in breadth and 74 feot depth; the wings above will be 20 feet high, the
breadth at bottom 7 feet, and at top 3 feet, including a cut-stone facing 9 inches
thick throughout. Two sets of cross-stones are provided for each vent for working
the wooden shutters; the stones to be 5 feet long, having 9 inches let into the
masonry on each side. The shutters are to be of teak wood, 3 inches thick and
7} feet long, the grooves for the shutters being of cut-stone. 08

——
<

Northern Chanpel, : ¥
The Northern Channel has a bottom breadth of 36 feet, with side slopes of 2

“to 1. and a fall of 10} feet in the first 7 miles, or 14 feet per mile ; during the next
3

11 miles. or as far as the Korampullum tank, the average fall is 1 foot per milel\‘
Beyond the Korumpullam tank, the channel to Tuticorin has a bottom mdthofi
24 fect, and fall of 1 foot per mile to tho level of high water in thesea.

P

Head Stuico for the Northern Clannel; estimate Rupess 1,520, . 1 |

The abutments and piers are to be built on a ffo:nn@ t‘mn 25{ ﬁi] in

length, 26} feet in breadth, and 7 feet deep (inclusive ofthaﬂ mﬁucﬂhtono
, — ] t 5 ity X

syl aad
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covering). The sluice is to contain four vents, each 4 feet in width. The thick-
ness of the abutments above to be 4 feet at top, and 5 feet at bottom, with steps of
2 feet 8 inches each, and offsets of 6 inches each. The piers will be 3 feet thick,
and raised to a height of 8 feet,

The front and rear aprons, which are 3 feet thick, are protected by retaining
walls 3 feet broad and 7 feet deep.

- The foundations of the wing-walls, both in front and rear of the sluice,
are to be 8 feet in breadth and 7 foot deep. The front wing-walls to be raised
ab?ve fo a height of 20 feet, the top thickness of 3 feet to be carried down
un'lformly for the first 4 feet ; and with steps of 2 feet, and offsets of 6 inches, the
thickness at bottom is 7 feet. The rear wing-wall is 20 feet high for a length of
12 feet, and from thence for 5 length of 18 feet it slopes down to a height of 10
fe('at, the front face of these wing-walls on the river side will be faced with cut-stone
? inches thick, The head-sluice will be connected with the anicut by a curve of
30 feet radius for a length of 47 feet, A flight of twelve steps is made in the wing-
wall, each step 1 foot in Dbreadth and 3 feet in length. A stone platform is laid
m front, above the piers, 4 feet in breadth and 2 feet thick ; for working the shut-
ters of the sluice twelve cross stones are provided for the three vents, 9 inches square
and 54 feet in length. The shutters gre each 4 Teet in breadth, 8 inches thick,
and 11 feet 6 inches in length. The wing-walls of the road-way will be built on a

foundation 5 feet in breadth and 7 feet deep. The height of walls above is 6 feet, -

and the average breadth 3 feet.

' The versed sine of the arches over the vents will be 2 feet, giving a total
height of 10 feet to the soffits,

" The face-w:alls above the arches are to be 6 feet broad at bottom, and 2} feet
road at top, with offsets of 6 inches, to a total height of 143 feet.

! The blocking course is to be 1 foot 9 inches thick and 1} feet deep, over
which the‘ Parapet walls are 14 feet in thickness and 3 feet in height, with pedes-
tals 2§ feet square ‘M’eachend,nnﬁ protected by ten guard stones, each 9 inches
square. ” SRR R Y |

- The thickness of the arch will be 1} feet, and the hreadth 18 feet. The
roadway will have a clear width of 15 feet between parapets, and 24 feet between
the wing-walls. With the exception of the cut-stone casing and apron the Sors
is to be constructed of briek-in-chunam, SN ;

———

A Dam across a sandy stream falling inty 1)0 channel, 270 yards below the Keelpadagay
head-sluice.  Estimate Rupees 620. No. 2.

The body is to be 30 feet in length, 3 feet broad, and 7} feet high, raised on
a foundation 4 feet broad, and 4} feet deep ; with wing-walls 36 feet long, 24 feet
thick, and 10§ feet high, built on foundations similar to those of the body. The
whole to”b,e, buiit of brick-in-chunam, exeept the rough-stone apron in rear, which
is 81} feet average length, 5! foet broad, and 2§ feet deep.

(R
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A Bridge .qf_‘é;i&“é'lh;ntical arch 36 feel span across the channel, in liey of the present

Mﬁfwt.gwm Platform bridge, to keep open the communication between the
| . illages to the morth of the channel and the river. Estimate Rupees 3,400,
B N3 |

| The foundations of the abutments are to be 6 feet deep, 9 feot broad éi top, -
- and 12 at bottom, resting on clay ; with an inverted flooring under the arch 6 feet
*in breadth, and 11 feet thick, protected by front and rear retaining walls 11 foet -

thick and 5} feet in depth, The abatments above will be 9 feet thick, raised to
a height of 5 feet ; the versed sine of the arch to he 9 feet, giving a total height of -
14 feet to the soffit. The foundations of the wing-walls are to be 15 feet in
length, with a breadth at top of 63 feet, and at l._)ottom 83, and sunkto g depth of
6 feet ; the wing-walls above will be 15§ feev high, and 4 fuet average thickness.
The face walls are to be 2 feet thick, and the blocking course 13 feet, The thick-

" ness of the arch will be 13 feet at the crown and 43 at the haunches, The road-

way will have a clear width of 6 feet between parapets (which are to be 1 i feet
thick and 3 feet bigh), and 12 feet between the wing-walls. The bﬁdge is to be
constructed of brick-in-chunam throughout. $ ;
A division Stuice with two vents 2 Jeet X 4 feet each, for supplying the KeelpadL ay lands
: at the point where the new channel leaves the old one, at D. in the sllysep, map.
Estimate Rupees 1,440,  No. 4, : TN
The sluice consists of two vents, each 2 x 4. The abutments and pi%r Sotl
be 16 feet in length including the cut-water, 8 feet broad including a cut-stons

facing of 9 inches thickness, and 53 feet high, built on foundations 6 fect in

 depth and 4 feet broad. The wing-walls are to be .22 feet in length each/ of.

2 feet mean thickness, and 10 feet high, resting on a foundation 31 feet in bre th, ;
and 6 feet in depth. The flooring to the vents will be 12 fect in leng 4
feet broad, and 13 thick, with a cut-stone lining above of 9 inches thick ess; f
the flooring is supported by a front and rear retaining wall 11 feet thick/ and
51 feet deep. In rear, there is arough stone apron of 13 feet mean length, 71

feet breadth, and 3 feet depth ; protected also by a retaining wall 18 flet ‘in

length, 13 feet breadth, and 43 feet in depth. The covering stone platformn will :
be 14 feet in length, 7 feet broad, and 9 inches thick ; four cross stones are pravided,
9 inches thick, for the wooden shutters, which will be 4 feet x 7, and consist of
3 inches teak planking. The ‘whole of the work is of brick-in-chunam, with the =
exception of the apron of rough stone. g : ‘

—_— | -3
A small supplying Shuice at the head of ihe branch channel to the Keelpadagay lands.
: e Lstimate Rupees 470, No. 5. 3], Samahrch
" The sluice is to have a vent 13 .f'eet Square, the body being 30 feet ‘long,Br
feet broad, and 6 feet deep ; the wing-walls in front and rear being 18 feetin 'f
length, 133 feet high, and 2] feet thick. Tho glujee will be built of bngk»;t*— 4
chunam, excepting the cut-stone lining of the veng. P ngahed i

——

A Bridye of one elliptical ‘arch 30 feet span, on tbecraét oad leading
to Mungaluew ichy.  Bstimale Rupyes 8,260. No. 6. %

The foundations of the abutments are to beﬁfeetdaep,ﬁ foet thi bp, -
and 10} feet at bottom, resting on clay. The abatments above will %975 feot
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broad, and 3 feet high ; the wing-walls are to be 12 feet high, and of 3 feet

" mean thickness, resting on foundations 6 feet deep, and 4} feet broad, with a

length of 20 feet each. The versed sine of the arch is to be 74 feet, giving a

total height of 101 feet to the soffit. The face walls are to be 2 feet thick, and

the blocking course 13 feet, over which the parapet is 1} feet.thick, and 3

feet high. The thickness of the arch at the erown will be 1} fect, and at the

haunches 4 feet. The road-way will have a clear width of 15 feet between the

parapets, and 21 feet between the wing-walls. The flooring is to be an . invert

80 feet in length, 15 feet wide, and 1} feet thick, protected by retaining walls 1§
foet thi(;_k., and to a mean depth of 51 feet. The bridge is to be built of brick-in-

chunam throughout.

Ten irrigating Sluices for new land to be brought under cultivation, between the extremily
of the Payacolum tank and the north end of the Korumpullum tank. Each to be
similar to that for the Kuelpadagay lands, No. 5, but with a lengih 60 feet.
Estimate Rupees. 2,670, No 15. :

Two Bridges, ecach of one élh‘ptical areh 30 feet span, with a' causewzy 4T1 feel i
length, and a Culingulah with stuice vents across the Armugamungalum channel
at Yeral.  Estimate Rupees 19,060. No. 9.

The foundations of the abutments are to be 6 foet deep, 7§ feet thick ab

top, and 10;}, at bottom, resting on clay ; the abutment walls above are to be 73
feet thick, raised to a height of 63 feet ; the versed sine of the arch to be 731 feet,

giving a total height of 141 feet to the soffit. The abutments are strengthened by

buttresses 3 feet thick, raised to the full height. The wing-walls are curved,
153 feet high, 11 feot thick at top, and 6} feet thick at bottom, resting on founda-
tions of 6 feet depth and 8 feet in thickness. The face walls will be 2 feet thick,
and the blocking course 1§ feet ; over this the parapetis 13 feet thick and 3 feet
high. The thickness of the arch at the erown will be 1} feet, and at the haunches
33 feet. The flooring under the arch is to be 30 foot long, 16} feet broad, and
11 feet thick, with ar‘ét&iﬁing. wall 1} feet thick and 5} feet deep. The body of
the cali.x;gxﬂah has ‘W‘hﬁf% et, breadth 4 feet, and height 6 feet, which
includes stone lining 9 inches thick., There
nine cross stones for the shutters, which are 4 feet x 6 and 3 “inches thick. The
road-way over the bridge and the approaches are hori zontal, the clear width between

parapets being 163 feet. The work is to be built of brick-in-chunam.

Constructing a double Dam across g jungle stream falling into Armugamungalum

‘ tank. Estimqff Rupees 5,850. No. 10.

The body of the dam on the right' bank is 150 feet long, 3§ feet thick, and
4} feet high ; these dimensions including a eut-stono facing of 9 inches, the foun-
dations are 4} feet thick, and 4}1’%&@5@,’1‘% sluice vents are provided, each
4 feet wide and 4} fect high, lined with cut-stone. The wing-walls are cnfved
94 feet long, their mean thickness bemg 23 feet and height 9 feet ; the foundatn}ns;
being 4 feet thick and 43 fect deep. Below the dam there is an apr?llk6 aixed
wide and 2} feet thick, with a rear retaining wall 159 feet long, 2 feet thick,
4} feet deep. ‘ :

here are three vents each 4 feet x 6 feetand

ot

2y
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The body of the dam on the left bank is 150 feet long, 3 fest thick. and 2%
feet Liigh, the foundations being 3 feet thick, and 41 feet deep : there is one ’inlet vent.
of 1} feet width. The wing-walls are similar to those of the dam described above.
The flooring between the two dams is 443 feet wide and 23 feet thick, supported
by side-retaining walls, each 30 feet long, and of the same section as the wing-
walls. The whole work to be of brick-in-chunam, except the flooring, and apron
of rough stone-in-chunam, and the lining of the vents in cut-stone. ;

A Bridge of one elliptical arch 30 feet span for the Pullayacoil salt pan road, Esiz‘maﬁ ;

Rupees 3,260,  No, 11,

Similar to that on the Mungalacurchy road, No, 6,

A Dam across the Ocpoduy, a lurge jungle stream ‘whick crosses the Iine at I, in the

sketch map.  Estimate Rupees 36,640, No. 12.

The dam is to be 600 fect in length, 41 feet thick, and 41 feet hich including

. . . » = il
the cut-stone facing 9 inches thick ; the foundations will ha 9 feet deep and g fo !:
B E

thick. - The wing-walls will be 974 feet in length each, 21 feet thick, and risine
O

in height from 6 to 10} feet ; the body is to have twenty discharge vents, each 4
8, :

fect wide and 4} feet high. The apron is 16 feet wide, and consists of rouch
stone-in-chunam 2§ feet thick, covered with cut-stone, 9 inches in thickness W'thb

fall in rear of 3 feet ; a second apron extends to a width of 99 A G 31f ;:
thick, in rough stone, each apron has a retaining wall 9 feet deep andb2 feet
thick. The vents have the usual arrangement of cross stones and shutters 3 1'ncli3 q
thick. The walls and foundations are to be of brick-in-chunam. Stream Wines
are also to be built, each 225 feet in length, 8 feet thick, and 9 fees S gs
foundations 4 feet thick and 9 feet deep. ‘ » builf on

R i

Construeting a head Sluice 350 yards below the proposed Bridge Wabab i
the supply of Coorkay tank. Estimate Rupees 1,440. No. 7 ¢
The particulars are the same as those explained for the sluice- A
‘ T :
the Keelpadagay lands, (No. 4.) provided for

ral for

Ay o i vm.t near Yeral.  Estimate Rupees 3,150. N, 8,
The body of the sluico is to bo 114 foot in Length, 11} foot in beeadth. and
3 feet deep ; the side walls of the vent are to be 3 foet thick, including the cufn;to‘na :
facing 0 inches thick, Sl feCt. deep the versed sine of the segmental arch will be 1
foot, making a total height of 5 feet to the soffi¢. The thickness of the arch is to "‘:
be 2.'feet, with backing 8 fect deep. The RClainTh i walld e b hiin feef .
8 feot thick, and 3 feet decp, the top being on g level with the side walls of th;
cisterns.  The front and rear cisterns are to be g Bichs qiinte bach {Hl b of 4 ‘
cistern and the side walls will be 2§ feet thick.  The side it t]; 2 e'i(,*erg o f: '.
be 10 feet high ; the thickness at bottom being 3 feet and at top 2 feet, inclusive ol
the cut-stone casing. ' fiw b o
The sides and bottom of the vent and of the L e béf“‘liné& :
cut-stone 9 inches thick. St Ml o i
The sluice 1s to be constructed otherwise of bi'i&kfin-ehﬁnani;' P ; it

R ol WS
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A Calingulah at the northern extremity of the Payacolum tank in liev of the present
Calingulah.  Estimate Rupess 2,790. No. 13. ;

The body is to be 72 feet in length and 4 feet thick, the foundations to
' be 51 feet thick and 6 feet deep, the height of the body for alength of 31 foet n
the centre will be 8 feet, and the remaining portion at the sides (41 feet in length)
will be 5 feet high. The wing-walls are to be 10} feet high and 34 feet in length
each, with breadth at bottom 3} feet and at top 13, with three offsets, each 6 inches
wide in rear, the front face being vertical. The foundations of the wing-walls will
be 6 feet deep and 5 feet in breadth. 3

Four sluice vents are provided, each 4 x 8;and 7 feet apart from centre to
centre, having shutters 8 inches thick, supported by sixteen cross stones; twelve
upright stones of 6 feet length are sunk 3 feet into the lower part of the body, 80
that the top of the upright stones is on a level with the crown of the higher part of
the calingulah.

The rough stone apron in rear is 74} feet average length, 83 feet in width,
and 3 feet deep ; supported by a retaining wall 785 feet in length, 2§ feet thick,
and 6 feet deep. -

The body wall will be faced all round with cut-stone 9 inches thick, as
also the sides and bottom of vents. The rest of the work is t0 be constructed of
the brick-fh-chunam.

Tliree other Calingulaks, similar to the above, for the Pottacolum, Chinnasany Naick, and
Korumpullum tanks, Rupees 8,370- Estimate No. 14.
Southern Channel.
The southern channel will have the same gectional area as the n()'l;th(,‘l‘n,
and the same slope for the first 53 miles as far as the Cadamba tault'. For the
remaining 14 miles the bottom width is 24 feet, and the fall 1 foot a mile. ;
The branch to Ahtoor, 5 miles long, has a bottom width of 12 feet, an
fall of 1 foot a mile for the first 2 miles, then a fall of 2 feeta mile for the remain-
- ing 3 miles. g

The branch channel to Tritchendoor has a bottom width of 12

£all of 1 foot a mile throughout its length of 1} wiles.
The subsidiary works required for this channel are as followsi— = :
Head Sluice at the head of the Southern channel. Estimate Rupees 11,750 No. 1.
The sluice is in all respects similar to that at the h
the north bank, except that there are thiree vents instead of four:

feet, and

————

o the small bridge {0 the west of
s 1,460 cach. No. 2.

et broad, and g} fect
d rear

Two Syphon Sluics, one above and another bel
Tricaloor, in liew of the presext aquedyct. Estimale Rupee
The body of the sluice is to be 84 feet in length, 6 fe

: be 2 feet Lroad a ‘high, the wing-walls in front an
. The vant e SoRfd 1a L © : ht above the vent.

» walls being 13
wout of prick-1n-

deep. | ‘
to be 36 feet long, 3% feet m’arage‘t}ﬁckness, and 11} feet hclg.
"The cisterns in front and rear will be each 4 3 f?et square, the sid
feet thick and 11 feet high. The sluices will be built - througl

chunam.

ead of the channel on

|
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A Bridge of one clliptical arch 36 feet span on the west of Tricaloor in liew of ;‘hc ;

present stone platform bridge.  Estimate Rupees 3,400,  No, 3.

The abutments are to be 30 feet in length, 9 feet thick, and 5 feet high, -
e T

resting on foundations 6 feet deep, 9 feet broad at top, and 12 feet broad at bottom
resting on clay. The wings are to be 15 feet in length, 4 feet mean thickness andi
e

153 feet height, built on foundations 73 feet thick and 6 feet deep. The versed sine ‘.

of the arch is to be 9 feet, giving a total height of 14 feet to the soffit. The face
walls are to be 2 feet thick and the blocking course 13 feet, over which the parapet
walls are 1} feet thick, and 3 feet high, The thickness of the arch at the crown
will be 1 foot 9 inches, and at the haunches 4} feet. The roadway will have a
clear width between parapets of 6 feet, and between wing-walls of 13 feet. The
foor is an invert 353 feet in length, 6 feet broad, and 1} feet thick. The-ret;ainiutr
wall in front and rear is 13 feet thick, and 53 feet average depth. The bridge i:
to be built of brick-in-chunam, and plastered.

A Bridge of three arches at Tricaloor. Estimate Rupees 6,156. No. 4.

The foundations of the abutments and piers are to be 6 feet deep, the
average thickness of the former to be 6 feet, and of the latter 71 feet, restin’g et
clay. The piers are to be 6 feet thick, and the abutments 4} feét, raised to a uni-
form height of 5 feet; the versed sine of the centre arch to be 9 feet, and that of the ‘
side arches 71 feet, giving & total height to soffit of 14 feet for the centre aréh and
121 feet for the side arches. The wing-walls are to be 25 feet in length, 13 feet
average height, 2 feet thick at top, and 5 feet at base : the foundationsbto ’be 6 feet
mean thickness and 6 fect deep. The face walls are tobe 2 feet thick. and the
blocking course 15 feet. The parapet walls are 15 feet thick and 3 feet hi,o'h, The
centre arch is to be elliptical, the thickness at the crown being 13 feet, anod L8
haunches 4 feet; side arches are segmental, thickness at crown being 1 foot 6 inches.

The invert under the arches is 15 fect broad, and 1} feet deep, with the support

of a retaining wall 1} feet thick and 5F feet deep. Over the arches the clear

width of roadway between parapets will be 15 feet, and between wing-walls 24

foet. The bridge is to be built of brick-in-chunam, and plastered.

Ton small Sluices for srrigation in the portion of channel between Kanum and Ellapa- |
: naiken tank. Estimaie Rupees 140 each. No. 18, llap
Each to be similar to the ten irrigating sluices on the northern channel No 15
but 80 feet only in length. : e i

Lo irrigation Sluices in Ellapanaiken Colum, . Estimato Rupees 650. No. 25

Each similar to that in Shadavyeal tank-No.-11, - R

The body of the slaice 13 to: b'e 7o tkdn, léugth, 32 feet in breé.dth .a'nctiv
3% feet deep, with a water-way of 2 .to?t square, the thickness of the outer wal,l it
be 1§ feet, with front and rear retaining walls 12 feet in length each, 1} feet broad
and 74 feet deep, provided also with a basin 43 feet square, and 5} feet high, and
floored 9 inches thick; the sluice is to be constructed with brick-in-chunam. 3] i

g e

A surplus Calingulak for Ellapanaiken Colum.  Estimate Rupees 570 ‘ Noy g,
The body is to be 30 feet long, 35 feet broad, and 3 feet 9 iﬁches:?ﬁ

raised on a foundation 4} fect thick and 6 feet deep. 'There are three vents, each'3
. Q o -V i it
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feet wide and 33 feet high, lined with cut-stone. The wing-walls are to be 24 feet
in length, 1} feet thick, and 6 fect high, on a foundation 6 feet deep and 2% feet
thick. The rear apron will be 7} feet wide, and 3 feet thick, with a retaining wall
6 feet deep and 1 foot 6 inches thick. The calingulah is to be built of brick-in-
chunam, with the exception of the apron of rough stone-in-chunam.

A regulating Dam for the branch channel to Awpadayar ruined tank. Estimate Rupees
530, No. 22.

The body of the dam is to be 15 feet in length, 3 feet 9 inches thick, and
41 feet high, ona foundation 4} feet broad and 6 feet deep. There isone vent 3
foot wide and 4} feet high, with cross-stones and teak shutters of 3 inches thickness.
"Phe foundations of the wing-walls are to be 24 feet long, 2 feet 3 inches thick,
and 6 feet deep, the wing-walls above to be 6 feet high and 1}.feet thick. The apron
is 74 feet wide and 8 feet thick, with a rotaining wall 1§ feet thick and 6 feet
deep. Thevent is to be faced with cut-stone 9 inches thick. The walls and founda-
tions are to be of brick, and the apron of rough-stone-in-chunam.

Do. for Shonancatvele channel, Rupees 530. Estimate No. 19.

Anirrigating Sluiece in Auvadayar Colum {ank. Estimale Rupees 325. Nol 2.
The dimensions of the sluice to ba the same as those given for the Sheda-
vyeal tank, (No. 11.) |

A Calingulah of discharge in Avvadayar Colum tank. FEstimate Rupm 520, No. 24.
The body will be 18 feet in length, 3% feet thick, and 3 feet 9 inchea.s high,
on a foundation 4} feet broad and 6 feet deep. There isone vent 3 feet wide und'
33 feet high, with three cross-stones and shutters as asnal. The foundations of
the wings arc to be 21 feet long, 6 feet deep, and 23 foet broad ; the wing-walls
above to be 6 feet high and 1} feet thick. The rear apron is 6 feet wide and 3

feet thick, with a retaining wall 1} feet thick, and 6 fect deep. The v:ent wil}';be :
faced with cut-stone 9 inches thick. The walls and foundations to be built of brick-

in-clmnam,, and the apron of rough-sbone-in-chunam. : ‘

Two irrigating Sluices in Shanancatm;lé tank.  Estimate Rupees 325 each. No.
And one for Avadayar Colum tank. Estimate Rupees 325, No. 23.
The dimensions to be the same as those given for the sluice in Shedavyesl
tank, (No. 3 98 Baval _ P

———

+ A Calingulah of dischar ge in &me tank. - Dstimate Rupees 670. No. 21

" The Calingulahis to be similar to that provided for the Ellapanaiken tank, -

(No. L ,

A Hod Sluice for the Aldoor branchchannel, similar lo that for ¢ Keelpagay londs

og‘.ﬂ;e norih side, No. 4, Rupees 1,440#’ };Esiimfc'l\’a- 6.

8.

;;Aguzda&teacro&s the old MfW. Estimate Rupces 3,400: No.

3 1Y) [ 3 i & g ; <5t " h
 The abutments and. piers are to be built on a fonndatlo-n 265}"«‘1’:‘"" T;ﬁtﬂ{
18} feet in breadth, and 6 fect decp. Phe aqueduct consists of three

20.

o

{
L
}
r

3

e

B =
A% AN e

1

P e

e o A

“be 3 feet, and the pier 21 feet thick, raised to a height of 4 feet. :
are to be 13 feet in length, 43 feet high, 1 foot 9 inches thick at top, and 2 feet at-

dras Government, Public Works Department,
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vents, each 4 ﬁeétf”{h’width. The thickness of the abutments to be 4 feet; and’

‘that of the piers 23 feet, inclusive of the cut-stone facing 9 inches thick. The

height of piers ;a,nd abutments to be 6 feet. The versed sine of the arches will
be 1 foot, making a total height of 7 feet to the soffits ; the thickness of the arch

being 2 feet. The foundations pf the wing-walls are to be 6 feet thick and 6 feet
deep, the wing-walls above to be 21 feet long, 8 feet thick at top, and 41 feet at

bottom ; their height being 15 feet. The parapet walls of the water-way will be 6 .
foet high, 3 feet thick at top, and 4} feet at bottom. The breadth of the water-
way between parapets will be 8 feet. A rough stome revetment is provided at

the end of the front wing-walls, 7§ feet in length, 2 feet thick, and 7 feet deep.
The sides and flooring of the vents are to be lined with cut-stone. The aqueduct
is to be otherwise constructed of brick-in-chunam,

Siz small Irrigating Sluices in the Ahtoor branch channel, the dimensions as given
in Estimate No. 18, each Eupees 140.  Estimate No. 13. ;

S———

A Tunnel across the Ahtoor channel on the road to Tritchendoor, two vents, Rupees 880.

Estimate No, 9.
The foundations of the abutments and piers are to be 41 feet deep, the thick-
ness of the former to be 43 feet, and that of the latter 33 feet, the abutments are to
rl‘he et Wing-waﬂs

base ; built on a foundation 33 feet thick and 4} feet deep. The blocking course
will be 13 feet deep and the para.pets*'i,l, feet thick, and 3 feet high. The flooring

to be 1} feet thick, supported by a retaining wall in front 1} feet thick, anded feet
~ deep. 'The vents will be covered with cut-stone 9 inches thick. Over W) vante
1

' the clear width of road-way between parapets will be 15 feet, and between et

walls 24 feet. The tunnel is to be built of brick-in-chunam.

——

A similar Tunnel on the Yeral road.  Estimate Rupees 880, No. 10,

\

—

A Syphon Sluice under the Ahtoor channel, where it crosses the Tenterapery channel, three 3
\ 4 b

vents, Rupees 6,320, - Estimate No. T.

1

The body of the sluice is to be 70 feet in length, 261 fk*é't\"in Hreadth, nd 4
i et i; ith, A T

foct deep. The foundations of the ci'st:-erm in front and: rear to be 274 feet average

length, 114 feot in breﬂ.dtl'l, and 43 fect deep. The wing-walls are to be 6 feet in
length, 23 feet average thickness, and 7} feet deep; built on a foundation 5 foet in |
e gth, nd:t feot deep.  Tho abutments ase to bo 4 fout thick, and the pices 2§ -
foot, inclusive of the cut-stone casing, 9 inches thick ; and to be raised to a height ob A
feet, the versed sine of e aml.les will be 1 foot, making a total Leight of 5-feet to -
thesoffit.  The sluice i8 10 consist of three vents, 4 feet in width, the arch-work bemg
o foct thick.  The side Walls of the cisternsiare to Lo 23 foct average breadth, their
mean height being 74 fect, and the end: vwal-i‘s are to be 13 e *’hlm,md

o

4 feet deep- The face walls above the arches are to be 25 feet in length, 1.

thick at top, and 2fect in bottom, and 4 fect deap. - The sidos and flooring of th

vents and cisterns are 1o be lined with cut-stone 9 inches Bhigks Lot
The sluice is to be otherwise constructed of brick-in-chunam,
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feet wide and 8% feet high, lined with cut-stone. The wing-walls are to be24 feet
in length, 1} feet thick, and 6 feet high, on a foundation 6 feet deep and 23 feet
thick. The rear apron will be 7§ feet wide, and 3 feet thick, with a retaining wall
¢ fect deep and 1 foot 6 inches thick. The calingulah is to be built of briek-in-
chunam, with the exception of the apron of rough stone-in-chunam.

A regulating Dam for the branch channel to Awvadayar ruined tank. Estimate Rupees
- 530. No. 22.

The body of the dam is to be 15 feet in length, 3 feet 9 inches thick, and
41 feet high, on a foundation 4} feet broad and 6 feet deep. There isone vent 3
feot wide and 4} foet high, with cross-stones and teak shutters of 3 inches thickness.
"The foundations of the wing-walls are to be 24 feet long, 9 feet 3 inches thick,
and 6 feet deep, the wing-walls above to be 6 feet high and 15.feet thick. Theapron
is 74 feet wide and 3 fect thick, with a retaining wall 13 feet thick and 6 feet
deop. Thevent is to be faced with cut-stone 9 inches thick. The walls and founda-
tions are to be of brick, and the apron of rough-stone-in-chunam,

Do, for Shonancatvele channel, Rupees 530. Estimate No. 19.

Anirrigating Sluice in Auwvadayar Colum tank. Estimale Rupees 325. No. 24.
The dimensions of the sluice to ba the same as those given for the Sheda-
vyeal tank, (No. 11.)

A Calingulah of discharge in Avvadayar Colum tank. Estimate Rupees 520, No. 24,
The body will be 18 feet in length, 33 feet thick, and 3 feet 9 inches high,
on a foundation 4} feet broad and 6 feet deep- There is one vent 3 feet wide and
33 feet high, with three cross-stones and shutters as asual.  The foundations of
the wings are to be 21 feet long, 6 feet deep, and 2} feet broad ; the wing-walls
above to be 6 fect high and 13 feet thick. The rear apron is 6 feet wide and 3
feet thick, with a retaining wall 1} feet thick, and 6 feet deep. The vent will be

‘faced with cut-stone 9 inches thick. The walls and foundations to be built of brick-

in-chunam, and the apron of rough-stone-in-chunam.
Two irrigaling Sluices in Shonancatvele tank. Estimate Rupees 325 each. No. 20.
And one for Avadayar Colum tank. Estimate Rupees 825, No. 23.
~ The dimensions to be the same as those given for the sluice in Shedavy cal
tank, (No. 11.) 7 b

- ——— o

+ A Calingulahof discharge in Sméuelc tank. - Dstimate Rupees 670- No. 21

" The Calingulah is to be Bumla,r to that provided for the Ellapanaiken tank,

(No. 26)

on the nortle side, No. 4, Bupees 1,440, Estimata No. 6.
&L e o S

~

%WMMWMGMG old Ahflmtlclamd- Bstimate Rupces 3;400: No. 8.
The abutments and piers are to be built on a foundation 203 foet in length,

18; feet in breadth; and 6 fect deep. The aqueduct consists of three arched
g :

o o
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vents, each 4feat*in width. The thickness of the abtitmén'ts'to be 4 feet, and
‘that of the,mp“ﬁérs- 21 feet, inclusive of the cut-stone facing 9 inches thick. The
height of piers and abutments to be 6 feet. The versed sine of the arches will
be 1 foot, making a total height of 7 feet to the soffits ; the thickness of the arch
being 2 feet. The foundations of the wing-walls are to be 6 feet thick and 6 feet
deep, the wing-walls above to be 21 feet long, 3 feet thick at top, and 4} feet at
bottom ; their height being 15 feet. The parapet walls of the water-way will be 6
foet high, 3 feet thick at top, and 4% feet at bottom. The breadth of the water-
way between parapets will be 8 feet. A rough stone revetment is provided at
t;he; end of the front wing-walls, 7§ feet in length, 2 feet thick, and 7 feet deep.
The sides and flooring of the vents are to be lined with cut-stone. The aqueduet
is to be otherwise constructed of brick-in-chunam. :

e

Siz small Irrigating Sluices in the Ahtoor brauch channel, the dimensions as given
in BEstimate No. 18, each Rupees 140. Estimage No. 13. ‘

A Tunnel across the Altoor channel on the road to Tritchendoor, two vents, Rupess 880.
Estimate No. 9.

The foundations of the abutments and piers are to be 43 feet deep, the thick-
pess of the former to be 4} feet, and that of the latter 3} feet, the abutments are to

e 3 feet, and the pier 2§ feet thick, raised to a height of 4 feet. The' wing-walls

aro to be 18 feet 10 length, 43 feet high, 1 foot 9 inches thick at top, and 2 feet at-
base ; built on a foun‘}iation 33 feet thick and 4} feet deep. The blocking P
will be 11 feet deep/ and the parapets 13 feet thick, and 3 feet high. The flooring
to be 1} feet thick, supported by a retaining wall in front 1} feet thick, anded feet

* deep. 'The vents will be covered with cut-stone 9 inches thick. Over the vents
" the clear width of road-way between parapets will be 15 feet, 'and between ""wing-

walls 24 feet. The tunnel is to be built of brick-in-chunam.

A similar Tunnel on the Yeral road. Bstimate Rupees 880, No. 10.
A Syphon Sluice under the Ahtoor channel, where it crosses the Tenterapery channel, three .
vents, Rupees 6,320. = Estimaie No. T. i
The body of the slxﬁce is to be ?~O ‘fget.'iuc length, 261 feet in breadth, and 4}
foet deep. ' The foundations of the cisterns in front and rear to be 27} feet average
Jength, 11} feet in breadtl'l,,and‘ 41 fegt deep. The WingQM!g are to be 6 feet in
length, 23 feet average thickness, and 73 foet deep ; built on a foundation 5 feet in !
breadth, and 43 feet deep- T"hg i butm?tm c, onigpl o fonscdigioh, and shacpity oy
foot, inclusive of the cut-stone casing, g mcheg thick ; and to be raised to a heightof 4
foot, the versed sine of the arcl.xes will be 1 foot, making a total Licight of & feet tor -
the soffit.  The sluice 18 10 consist of three vents, 4 feet in width, the arch-work being t-'

A=

9 fect thick.  The gide walls of the cisternsare to Le 23 feet averégagtb‘mad‘th;théi?-> 4

mean height being 71 fect, and the end: :we‘,ﬂgi‘ z‘g-e 1?0:1)8_}1;%. f‘%@mémh thmkmeés,ami
4 feet decp. The face walls above the arches are to be 25 feet in length

thick at top, aud 2 feet in bottom, and 4 fect deep.  The sides and flooring
yents and cisterns are to be lined with cut-,stqn_q 9 inches thicky

The sluice is to be otherwise cgnstructedf:%é{‘;l‘brickfin-phqnam;- A
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A Calingulak at the southern extremity of the Ammenpuram tanl, and angfther al the
southern extremity of the Kanum tank, each similar to that for the Payacolum tank on the
north side, each Rupees 2,790. Estimates Nos. 16 and 17.

Head Sluice at the west end of Cadamba tank. Rupees 3,390.  Estimate No. 5.

The abutments and piers are to be built 6 feet high, on a foundation 33 feet

‘in length, 248 feet in breadth, and 6 feet decp. The sluice is to contain four vents

each 4 feet in width, the thickness of the abutments is to be 4 feet, and thas
of the piers 2} feet, inclusive of the eut-stone casing 9 inches thick. The vents
will be covered with cut-stone 9 inches thick. The wing-walls are to be 19 feet
in length, 13 feet thick at top, and 3 feet at bottom, the height being 9 feet. The
foundations of wing-walls will be 41 feet thick and 6 feet deep. The length of
the cut-waters is to be 1} feet, and the caps to be 9 inches high. ;

The front face walls, including the platform for working the shutters, will be
31} fect in length, 5} feet thick, and 2} feet high, the rear wall being 2 feet thick.
The parapet walls of the same length®to be 1} feet thick and 3 feet high.

The rear apron, which is 31 feet average length, 153 feet wide, and 3 feet
thick, is supported by a retaining wall 36 feet in length, 2} feet thick, and 6 feet
deep ; sixteen cross stones are provided for the four vents to hold the shutters. The
sides and flooring of the vents are to be faced with cut-stone 9 inches thick. The
road-way over the sluice will be 15 feet in width, between parapets. A rough stone
revetment is to be built 15 feet in length, 3 feet thick, and 45 feet average height,
at each end of the wing-walls.

With the exception of the apron and the revetment, the sluice is to be con-

structed of brick-in-chunam.

—————

A similar Head Sluice for the channel yound the Cadamba tank, but with three vents and
the road-way 6 feet wide. Estimate Rupees 2,280.  No. 14.

Aqueduct for passing Tenkarrai surplus channel over the new channel round the Cadamba tank,
Rupees 10,126,  Estimate No. 15. :

The abutments and piers are to be built on a foundation 1003 feet n length"
33 feet in breadth, and 6 feet deep. The aqueduct is carried over four arched vents,
each 4 feet in width. The thickness of the abutments to be 4 feet, and that.of th:
piers 2} feet, inclusive of the cut-stone casing 9 inches thick, and t%le hexgl;‘z;’t
piers and abutments to be 4 feet ; the versed sine of the arches will boi 1 o (;
making a total height of 5 feet to the soffits, and the thickness wﬁlf be 2 fet; sulnbelf
foundations of the wing-walls are to be 6 feet thick and 6 feet deep, the ‘:ll:;igr
walls above to be 25 feet long, 3 fest 4hick at top, and 43 fect‘ at bc;tjco;ln,g-feet
height being 13 foet. The parapet walls of the waterway will be 0 fec;)te tl;ic;{ =
thick at top, and 4} feet at bottom. The breadth of the waterway P
pets will be 90 feet. '

A rough stone revetment is provided at each end of the win
length, 3 feet thick, and 7 feet deep, The aqueduct is to be const

f brick-in-chunam. s

o An embankment will be raised for a length of 100 yards along iy
surplus channel, with a top tlucknegg of © feet, to prevent the wa

g-walls, 6 feet in
ruc{;ed OthBl‘WISe

Jong each pank of the
preading on

either side.
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A Calingulak a,_,d-regulatz'ng Dam in the Siedavycal tank bund, similay to that provided
Sor the Auwvadayar Colum tank, No. 12, Rupees 520,

An irrigating Sluice in the bund of the Shedavycal tank, T2 feet in length, on the usual
‘ sluice plan. Rupees 325, Estimate No. 11,

Bungalow, Rupees 3,370,

The building is to be 63} feet in length and 38 fect in breadth, comprising
one room 24 feet long and 18 feet broad, one room 18 feet square.

Two verandah rooms, each 12 feet in length and 7 feet in breadth, and a
verandah all round 7 feet in breadth, supported by 16 pillars. The basement of
the walls and pillars is to be 2 feet thick and 2 feet deep, raised on a foandation
2L feet thick and 3 feet deep. The basement or retaining walls between pillars
is to be 1} feet thick and 3} feet deep, including the foundation.

The principal walls will be 1 § feet thick and 12 feet in height, and the veran-
dah pillars and walls are fo b.e 7 fteet. high and 1} feet thick, Seven doors are
provided, each 4 x7 for the main building, and six windows, each 33 x5 ; the veran-
dah rooms are to have two doors each, 8x6 and 2§ 5, and one window 21x3} in
the rear walls. The hip roof consist of couples, with two collar picces, jack and hip
vafters, reepers, pantiles, &e. The building is to be floored with square bricks
"The foundations, basement, pillars, retaining walls, as well as the jambs and soffits
of doors, and jambs and cills of windows, are to be of brick-in-chunam : the walls
being of brick-in-clay and plastered with chunam, The whole roof is to be made

}

s a2

of Palmyrah [wood, except the brestsummers and wall plates, which will be of |

Vengay wood.

——————

Ous-Houses.

The out-houses consist of two rooms, each 12 feet long and 8 feet broad, with
open godown in rear. »

£

The outer walls, of brick-in-clay and li feet thick, have a foundation 2

thick and 2 foet deep. The pillars are 13 feet square and 8 feet in height, each |

room will have & door 3x 6, and a wm dow 2x2. The rear godown is to be floored
| . A R L u:»d" L '.:‘" ™ .(‘_“ ‘v

with gravel: sl % R T

| (Bigned) - H. L, PRENDERGAST, Captain, R. E.,

HADUR‘,V' S
Lizeeutive Lngineer.

8ih A*?gust 1808,

em———
No. 550 Merhorand um by the Chief Engineer for Irrigation, ¥ /’ i
(Here enter 28th Scpr 1863,) |
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