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PROCEEDINGS OF THE MADRAS GQVERNMENT.

e e i

REap the following paper i—
from the leaident 1in Pravancore and cochin,iieference on G
_“O.ZQﬁQ,dabed s5th Ochober 1899:-
Vhen 1ip, Jacob wWas Chief ngineer of bthe fpravancore Sgate
work was begun upon a scheme Imown as the #odayar Project.This is a
scheme hHo bhrow a dam across a mountain streamn and Ho form a reser—

. s r J (-, + - L / ; *
voir at a poinb which 15 rat & 27Y, Long 77° 081, on atlas sheet Nog
T .
' i - Y ~ . b
. Jopp, the present Chief neineer,has complefhed the esti-
mates for bhis scheme. fn round figures eleven lakhs of rupees have

more
been spenb and gixteen 1axh%(are required,or a rohal of twenhy Sé-=

ven lalhs.
; 5
S The aevenue officers have nNnow i inished Lheir invest ati0n

of bhe lands which will be commanded by 5Hhis regervoir, The r@surn

is expeched t0-b8 three lakhs,s0 that this work may bring in Len

per cenhb upon the ouhtlay.

4 lir.Jopp Rresses for early sanchion of his esbtimabes em O

&
v

'.der Epat ey 0L 2R with the work,The Darbar is disposed to g2
sanétidn,bﬁt.considers it desipgble that the views of lir.JOpp MAY

. pe corroborated by 80me independent opinion.I may mention here. i
fieJTLehoLEon, e 1AGE Lesident, Whought very well of the scheme,
B, it appears o me Hhat,as eleven lakhs have been o
sbabe is commithed HO +he scheme and the sixteen lakhs for Whiéﬁﬁiu

8

L. Jopp asits must be sanebioned, Bub a8 - Lhel ITAVENCHLE Dafbar-haéﬁﬁ
4 » ] . ey g

expressed a desire for anobher opinion I have the honour rek 'iifl
: - to s0lir |
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I would ask a ref.
NN erence to the offici
preliminary stud | @ otficial reco i
of theaorigsirnal EZtior;flgt: asjz‘.Cts of the Project was 11‘(1}:’(1:0 r%-l' s
M Vinticoh v submiti’.ed irsn geg 1 have (;found nothing be:?rilr?; :1(1) theh g4
ek o BF b very crude and inco g on such a subject.
revised project ab 10 hecessary mvestization for the mplete form and it has rested
] ] wifro, since I took over charge of fﬁzpamiﬁon of an intelligible
The Gov. : piii i
digested a proj P:nment. Sh‘?u}d consider what the resul
o project as the original might have been sults of carrying out so ill-
I trust that the Go . g | l
Bici fact vernment after reading thi .
Pret aing e ety et snd vl A o g P
S ¢ has been any delay in submitting the xfzvighg tlmhemhaas Ppenil
- d e * i .
Banction not deSimSNo (i)ne t;zou]d have felt the want of a definite sch ¢ e
oo an 3 1 =
e i(;s gnfﬁls more than I.  Ths greatest diﬁiau{:;le’ ang. ful]y worked out
deve10pmegt §f tl;lhe ef’:'?jzké S}? s &0 throw no hindrance }i'nartlheanmety has been
: ct hereafter, and at th i Way of th
] et ) e same e full
partial arrangement as originally s.nctioned by Governmoatrﬁ;r.le 1ot exceed the exact

* and this with Except that th i :

o B y pt that the excavations for the main da

Goverimen. * full width and length required for a dam of the e e
mate ¥, no work has been undertaken beyond the extent of t;hg1

Estimate.

The Governmént i, therefore, 1 i

: : . > » I NO more 1nsecu ition i

Pro;ec;: now, owing to any action that I have taken, tha,lr';3 t}})}(;mt;::rm rogard to_ the

:g;(:},h when the works came under my control ; and it may electy to cae some ‘2§ yeas
he extent of the original sanction only or to the extent sh e

revised Estimate. shewn by me in the

ut to th
tl:}e_ revised Esti?
original sanc ioneq

il. SCOPE OF REVISED PROJECT.

Revised Esti-

iy A perusal of the revised Estimate and comparative statement accompanyi
ymng

this report will clearly shew the origi i
01 inal Project, t | :
the additional works now contempla?ted and \?vhi:h };zqigr?ge:'fnciior? g 2o, il

It will be at once seen that the origin 22 :

:l :ﬁzervlfl};} andfcutting a channel. 103 milgs iillfé-;]t;cz I}))r;):uzﬁd Ir)mly for fOI‘ming
and fog a;d 1::{1: ZSS’S%%(;;O accomplish the irrigation of 15,000 :cr::ag? yfaur. o
S i o c(;rive tz:,lcres of existing cultivation, it made no provisio r“Sllll land,
i Rimhsieerh it y the water to those fresh lands and in this res ect? pii
could ibl e prOJeCt': . In short the Prnjec(;, as it was oriei Fl)l WaS. only
_ possibly only have ministered to the 23,000 acres of old cflltggag il

1on.

The revised Project provides for i

b i a reservoir of ;

eﬁbended utility to a larger area of country, and inclllgggaiir capacity and of
channels to convey the water to the fields. £eOsk OF Wio i

I Ieoleb th 0 bhe estimates an.d l)l I/llese ab(ld t, al ks
: j 2 b ans fOI' 1 .()n wor ar I
{ Je

T have, however, been able to enter fi i :
I believe, will prove fairly accurate. R o nevised catimate ol

All of the proposed channels have been investi

est
Attur channel, a comparatively small branch, ands ;ga:fgr: Illgngtf'te‘g’ except the
.. ch:g,nnel about which there is no difficulty.  All of the other chan '1 of “the Tovala
S finished as far as field work goes and a considerable amount of n;a S T IOy
3 estimating has already been done. The details of the channg)lsa:r i LA
: body of the report. ’ ‘ SETECH T VO

A tedious, yet important duty, that remains in connection with them, is f.
, is for

Rl o g e e

:
g Determination

b o e % : ;
i - el phg Revenue Department; and that is, to estimate the areas that will probably be
irrigated.  This Department has mnearly finished the maps shewing the areas

b actually commanded, and for the purposes of this report, has estimat area
e ed th
that may be irrigated, but the figures are Engineer’s ﬁénres, which the Geovern-

5 ment should get checked by the Revenue Department.

| VR

e
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COMPARATIVE STATEMENT.

KorHAYAUR IRRIGATION ProJrcrt.

Abstract of original and revised Bstimates, with explanations of differences.

e T

R Lt
Original Revised
Estimate. Estimate.
Item MGt Il
No. Sub.heads of estimate. ) Saving. Excess.
Cost. Cost.

1 Main Dam 2,563,782 7,24,500 4,70,718 ,
2 Head Sluices .. 18,808 1,10,500 01,692 "
3 Under Sluices Nil 95,800 25,800

4 ' Surplus Weirs Nil 45,200 S 45,200

5 Left Bank Channel 4,80,405 5,84,700 1,04,295

6 Tiruvancode Channel Nil 2,27,000 2,27,000

7 Erattakarai Channel Nil 15,000 5 15,000

3 | Anandanar Extension ... Nil 10,000 10,000

9 | Tovala Channel Nil 3,650,000 7l 3,50,000
10 | Parakei Channel Nil 5,000 5,000
11 | Right Bank Channel .. Nil 3,68,400/ | .. 8,64,400
12 | Road deviations 9,955 180 | - 4,815
13 | Land compensation Nil 70,000 70,000
14 Bangalows and Camps ... 11,000 55,000 30 44,000
15 Tools and Plant 16,500 27,000 tY 10,500
16 Preliminary Expenses ... 4,400 25,300 20,900

17 Miscellancous and Contingencies ... 45,800 45,800

Potal:i.v- 7,94,850 27,00,000 19,05,150
|

.

“Explanation of Excesses or Savings—
1. The excess is due to the height of the dam being inereased in order to impound a greater guantity of water.
_.»9. The original estimate provided only alump sum for one head sluice which wus quite inadequate. The
revised estimate provides for head sluices to the Left Bank and the Right Bank Channels—hence

the excess. .

3. No under sluices provided in the original estimate. a
4. 'The original estimate allowed the surplus water to flow over a portion of the dam; the revised estimate
provides separate escapes.

hiefly to the inaccuracies of the original estimate, Jump sums only in many

5. The excess on thisitem is due chief ; : {
instances having been provided ; also due to alterations of bud designs found necessary after

investigation.
6to11. No provision in the originga
19. TExcess due to a road deviation,
13. No provision in the original estimate.
14 to 16. The original provision was totally inadegnate.

17. No provision in original estimate.

1 estimate. LW
found necessary in the 7th mile.

i11. FINANCIAL.

On the basis of these figures the following statements have been prepared Data

shewing the financial aspects of the Project as revised. These have no pretensions

to great accuracy owing to doubt in respect to the area that will ultimately
be taken up, to difficulty in ascertaining what returns the newly fed lands

will bring in te Government in the shape of water rates, and to the complicated

gystem of land tenures.

In preparing the statements it has been assumed, that a uniform return
of Rs. b per acre will be obtained from 40,000 acres taking 10 years to come

under cultivation.

b
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The cost of annual maintenance has be
present in existing channels it is much less

% N
en estimated at 8 annas per acre; at
but the system is inefficient.

As T wish to bring forward prominently,

: ; Hie? dosioabili .
with the execution of the works as energetically as e desirability of pushing on

possible, if the revised scheme
ements drawn up to shew the

financial aspects of the Project, as it would be affected by the lenzth of time taken
¢ : =} .

in carrying it to completion.

The first statement shews the cap

direct charges alone. ital cost of the Project on acgouht of

The subsequent statements shew the progressive divect and indircet charges

and the progressive revenue receipts, assuming, first that 3 RSl BES
- years, are taken to complete the 1 roject. % Ry e Lo Mot Higg

1t will be observed that in the first case

the returns will be at the rate of 84 per cent on the capital expenditure, and in

the second case 82 per cent.

Further by delaying the completion of the work by one year, the Govern-

ment will lose the benefit of the ear ier revenue return and will “incar the further I
“enhaazimoab of capital ¢d3t by aszrual of intersst; th ss two torether would
o

amount to about three-quarters of a lac of rupees.

From the statements it may be ascertained what annual expendlbufe should
be incurred to ensure completion in either term of yea:s. i

But before turning to the tables it should be noted, that nbo credit has been

taken for sale proceeds of large areas of waste land that will acerue to Govern-

ment. As these sales would be brought about solely by the supply of water from
the channels, they should fairly be credited to the Project,

The inclusion of the Right Bank channel in the revised Project has been'

~opposed by some few persons, from ignorance of the necessities of the area or

from other motives. It is a sufficient reply to their ohjections to say that the
sale of waste lands under that channel will alone more than pay for the costs of
its construction.

I have it on good authority that it will be a moderate estimate to assume
that, at least 5,000 acres of waste will be sold for cultivation under the system;
and that an average rate of Rs. 150 per acre will be realised.  If the average rate

~be taken as low as Rs. 100 per wucre, a sum amounting to 5 lacs of rupees

would be realised ; aud this being solely due to the Project may fairly be shewn
as a d. duction {rom the capital expenditure. Were credit to be t.ken on this
account, in the subsequent calculations, the net returns to the Government on the
undertaking would rise to over 10 per cent. ‘

The importance of the sale of these waste lands on the financial aspect of
the Project was so fully realised by the late D wan, Mr. Shungrasoobier, that he
issued orde s for the settlement and registrntion of lands in the taluks likely to be
benef.tted by the Project to be deferred for the present.

it requi-es the early and earnest consideration of the Government.

 As a matter that seriously aﬁ’ects“he financial success of the undertaking,

®
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TABLE I—KOTHAYAUR IRRIGATION PROJECT.

Number.

e 18 (Vo] o P

> TR © e (Y

ReviseEp ApsTrRACT OF HESTIMATE,

Particulars.

sroximate charges to capital on account of cost of works.

Amount.

e

Main dam,

Heaci sluices\.‘.

Under sluices:.\
Surplus weirs ...

Left Bank c}\lanne\l
Tiruvancode channg\l

Erattacarai chann&il

Anandanar extension

Tovala channel

Parakai channel
Right bank channel
Road deviations
Land compensation
Bungalows and camps
Tools and plant
Preliminary expenses

Miscellaneous and eontingencies

Hotal mare

7,04,5001 |
1,10,500
25,800
45,200 )
5,84,700
2,27,000\
15,000 [
10,000 |
3,50,000 |
5,000 |
3,64,400 |
14,800 |
70,000 |
55,000 |
97,000
95,300
45,800 |

27,00,000

o e <_;v! ) g
e P
PR =
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et o ' TABLE 111 () 3
' - s ; . e R R f letion of works. 3
TABLE IT (a)) " i Petimated mogresmve direct cllebxts to ca}.nml. n(;co‘unt: up to (?tc of compie 2 :
Estimated progressive direct debits i k' ~ Assuming completion in 3 years from date. Wi
Prog e _e its to ml.'lm'l account vp to date of amnlﬂetion of works. N e A O e ~ X v
Assmining completion in 4 years from date. & Bstablishment, and - ‘
7 l o Year Works. tools and plant Total.
Yo \ 3 | at 10 0/o. 1
Year. Works Fstablishment and o Y TR =
i tools N y S e el A
e i | AU o e | R P | |
™ E Toend of 1073 .- 7,00,000 WLk GO0
o ful o, 1070 i v vl 70,000 7.70,000 - ‘. ! {17 s 7,00,000 70,000 l 7,70,000 \
1074 ‘ 5,00,000 50,000 5,50,000 2B 1075 6,50,000 65,000 7,15,000
1075 5,00,000 50,000 5,50,000 B 0780 6 50,000 65,000 7,15,000
1076 5,00,000 50,000 . 5,50,000 : Total _. 97 00,000 2,70,000 99,70,000
1077 5,00,000 50,000 5,50,000 . ///_4 . BRSNS il
; 1 ‘ v ey b : TABLE 1IT (b.) :
Total ... 27,00,000 ~2,70,000 ‘ 20,70,000 s ; The net estimated progressive direct and indirect (_Ic_l)its. to capital account up to date of completion.
. ' a7 Asgsuming completion in 3 years.
’ s "__—'__’___,__—————_._.__4_—-—__———’—‘ et
TABLE IIL (b.) ; Qum on which interest caleulated.
The net estimated progressive divect and indirect debits to capital account up to date of completion. o Year Debits to : o, Simple interest
B T 2 o v d : e t a alf debits at 3 per cent
i S sh et s el Dc:)‘;‘lt{;ev(i)oue: duving year. Tolal. s ox}] (;)
Sum on which interest is caleulated. v
g o Simple interest . 4o et |t Kol ST D) s
Year. Deb'xta to capit&l. x | 5 % at 3 per cent = o
: Debits to end of Half debits dur- Total. on (5). 1 9 3 4 5 6
previous year. |  ing year. : 000
7,70,
1 3 3 : 4 5 p ‘ To end of 1073 7 i) 3 .
! : 1074 . 7,70,000 7,70,000 3,55, 11,535,000 34,650
To end of 1073 7,70,000 - : 3,57,600 50 56,925
: ‘ s 0L 7asee | -18,40,000 WAk 18,97,500 s
1074 | 5,50,000 7,70,000 2,75,000 10,45,000 31,350 g e .Ti,000 92,55,000 3,57,500 96,12,500 78,375
1075 51501000 13320;000 2,75,000 15,95,000 47,85() 3
1076 5,50,000 18,70,000 275,000 91,45,000 64,350 ; R f_,’g,,o,ooo 1,69,950
3 1077 8,50,000 ey Ll 12,75,000 26,95,000 80,850 d Total Gross debits to capital and interest. 31,39,950
" 1 .
i ’ hets e e
i : : i e -G - A 1,48,100
E - Deduct receipts in 1075 and 107 3 149 Lt o
; Total sl 29’70.'000 s ses s 74,80,000 2,24,400 v Total net debits to capital and interest at end of 1076 . 29,91,850 9
‘ Total debits to capital and i ' e |
'? capital and mf;ereslm“l 31,94,400 . TABLE 11T (c) y
3 Deduet Rece‘i.fts in 107(.5 and 10?7 . 1,48,100 R e, Y Tstimate of Revenue veceipts and percentage return on capital. =
) "'otal Net debits to capital and intevest at end of 1077 AR T Y . Assuming completion in 3 years. '
s ' ) A /‘———_‘——"/ u".
. ' |
TABLE II (c) T ‘ Avn | Bevenuo | Addmon- | | Deduct | Totalnet | Percent &
! 0 . Y 4 = : i o ission | Total ss maintenance | Total ne ercentage i}
D Neumato pff-e g tenty il PR capltgl s eom—ph?mm e » Year burlllgztﬁgt wdol;fr: (l;.t: o‘;l:t;is:ioug elu-uiﬁg. charges at | earnings. on ]
’ o= : ; Sy k! ’ s :{t e iof 5 Rs. lands. | 8 aus, per outlay. ! ~
i L 1 . e. { acre. y
irri- Revennue due| Add non- 1 ) Deduct : year peracr | "
gated by | to works at [remission OR Total gross maintenance Total net, | Percentage : R TR et e i ok
Year.) Project at | Rs. 5pe existing | earnings. | charges at | earnings. | on outlay. 4 : | Y
“lend of year. acre. lands. ! 8 ans. ! 8 | y &
l ‘per aere. & 1675 400 2,000 70,000 ‘ 72,000 200 71,800 38
- 2)
R o 1 A : ¢
: ! 700 76,800 29
1076 2 BT ” » @) understood repl:esent an p : ‘ 1077 5,400 97,000 70,000 97,000 9,700 94,300 32
70,000 77,000 | 700 76,300 2)  laverage of remissions in A , .
1«[7 11400 77000 Yy 4y ‘ d (":‘s)l ithe gan"]l?nzgd :,’;lodulEd& | 1078 9 400 47 000 70’000 1'17,000 4‘7 1,12,300 38
i - g nand. To this d be - | ’ I&] 7
1078 5,400 97,000 70,000 97,000 2,700 94,300 31 ?{,m"iﬁ,, f,h"- I?:gm“ o ’ ,‘ A 18300 67,000 70000 | 1,87,000 6700 | 1,30,800 P
= - 3 he s included in the
1079 9,400 47,000 70,000 | 1,17,000 L %6 loroject n the Vilasanked ‘ 1080 17,400 87,000 0,000 | 157,00 | . 8700 | 148800 50
= - »” B and Neyyattinkara Taluks ]
1080 13,400 67.000 70,000 1,37,000 6,700 1,30,300 43 -w%:li:h ﬁg}t’xres T was not . L o T 21,400 1,07,000 70,000 1,77,000 10,700 1,66,300 50
o - . able to obtain. 4
1081 17,100 87,000 70,000 1,657,000 8,700 1,48,300 19 1068 95,400 1,27,000 70,000 1,07,000 12,700 1,84,300 62
1082 21,400 1,07,000 70,000 1,77,000 | 10,700 1,66,300 55 : B 1083 20,400 | 1.47,000 70,000 | 2,17,000 14,700 202,300 68
s | 25400 | 127000 | 70,000 197,000 | 12700 | 184300 e s { Usges | o ssaon | Bezoov 70000 | 257000 | 1600, 2,20,300 4
f ¥ \ | % -, Iy B " \
wsh| 00 | 1000 | 70000 KT {15, 14100, Lo SRR s KL \ - ,qoes | a0 185000 | 70000 | 255000 | 18500 | 286,50 70
{ — i & . 2 . - ~ ¢ . 3 }
s | ssd00 | 167000 | 70000 237,000 | 16700 | 320300 s 2% , X ‘ b | o000 | 200000 | 70000 | 270000 | 000 oo CER :
¥ 39y - i TN ] - LISEETE
o 37,000 1,85,000 70,000 2,55,000 18,500 2,536,500 78 | i i o " on the ‘a.ssmn&)timl that water will (1) Calenlated on an outlay of about .. 10,00,000
) 3 . 90,000 2 50,300 e/ X ' “non as wade ayailable (1075-76) (2) Do. e 26,00,000
000 2,00,000 70,000 2,70,000 20, EyNs ol s ) Hakie” vk, (3) and downwards caleulated on an ontlay .., 32.00,000
» ", .

P ol 7 i o .11 be (1) Cﬂlcnhimd ~ A ‘. » B [ » . \ \
rote—Table i based on assumption that water Wi ooy g ; o |
N utilised as soon a8 made available 1075 1076 g; Amgt:jt‘ T ‘ |

before actual completionofwork. S Y . L y ¥
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II. MAIN FEATURES OF PROJECT.

1 Historicar.

The most considerable a
u I'he Onsid rea of land istsi
it VRSN ren it R R S8 el t;- ;(I:Jt?;t exists in Travancore for the success-

These areas are locally known as the Nanjenaud and the Edanand

artificial supply brought to them by th !

which takes off from the Paralyaur a%)oveethia%%irﬁzghﬁgg? mS(I:uatlh enzallr Channal,
aud is chiefly dependent on the artificial supply brought to it bso the Nanjen-
c}lannel,r which takes off from the Paralyaur above the Pandian Da,ns; E Camdian
mdqrablg area is also dependent on the rain fall in the N anjenau(i b ut a con-
(chiefly in the hilly tracts) which flows to the fields in channels taking &;fsm Ry
Thadavi, Olakkarivi, Alathorai, Poigai, and Vembamuli. . Gk Eand it

~ Deficient sup- As the supply in these sources is not perennial, duri :
o sly of water.  and flood the Wate-li' is led into many small resr:ervoirs or t::l:ls% :vl}neetslizsic;;n i: f&lrla;.ms
as occasion may require, on to the fields. The capacity of these tanks is, for v:}?é
most part, very limited, so that they have to be replenished very freque;tly dur-
ing a season. 1

There are many defects inherent in this system which need not be
: : . : ’ entered
into here in getaﬂ, but évhlchhnot only render the successful rearing of crops very
precarious, but precludes the possibility of fully or efficientl utilising th
that actually is available. y y sing the water

Unatilised This irregularity of supply and the knowledge of the exister v lar
souressof  area of fertile land suifable for wet cultivation, were water only ;;giugblg IE;%G
always kept prominently in the foreground the desirability of devising some schem ;

not only for improving the irrigation system and so increasing the duty of tlf,

water, but. also for supplementing the existing sources and so enablin theyf tﬁ .

area of unirrigated land to be brought into wet cultivation.  And, fro%n a vexl'l; diir

tant date, several schemes have been investigated, having this object in view

The Kotha- The example set by the constructors of the ancient w
: _ y ) 8 : orks on the P
wn from which such substantial benefits were being derived by the Naijeﬁ;i]dyzlrlﬁ
E}d@naud, very naturally directed attention to investigation of the possibility of
similar scheme on the neighbouring river, the Kothayaur. fiigs Sesl v

Such a scheme must have appeared the more desirable, knowi

i . , _ nowing the m
constant, perepmal fow of that river, and therefore, its superior ,value fmg irriqat(i);s
purposes, to either the Palayaur or Paralyaur. e

$12 baichment For although the catchment areas of the Palayaur, the Paralyaur and the

Kothayaur are all contiguous, their physical characteristics differ considerably

As regards the Palayaur it is only in the hilly tracts of the catchment
(vide map No. I.) a marrow fringe on the north eastern side of the basm
and a few isolated hills about the north-western, that any appreciable quantity o
rain falls during the south-west monsoon. In the lower flatter tracts, there is but
little rain until the period of the north-east monsoon, which indeed is often, nob
only useless, but actually destructive to crops.

As compared On the other hand, the Paralyaur and the Kothayaur carry off drainage
; wmﬂ’;{;‘fw water from contiguous areas of hilly country lying along the eastern boundary of

Travancore. In the extreme south of these hills, the rainfall is comparatively smail,
perhaps only some 30 inches in a_year, but as one proceeds northwards, it very
s cermuia rapidly increases to 900 inches in some localities* in the year. In the south,
S the whole rainfall occurs i a comparatively few months, whereas towards
the north, it becomes very rapidly more continuous ; in fact, in the Kothayaur
catchment basin, there is not a month of the year without a fair fall of rain; more-

over, its catchment area above Pachiparai is said to be about 90 square miles, while

TR ad L Tt e e p e e e B AR i e R e
I R TR AN

¢

In the Edanaud, the irrigated crops are almost enfirely dependent on the
e

g

above the Pandian dam is only 60 square miles: the

that of the Paralyaur .
obviously a more valuable source than the Paralyaur

Kothayaur thus being very
for irrigation purposes.

The ancient works on the Paralyaur indicated above, consist of two masonry
he Pandian, and Puthen dams or anicuts, which divert the water
atershed, into the Nanjenaud and Edanaud
In course of time, the demands for
that attention should be attracted
Kothayaur water also, in a

dams, known as t
and conduct 1t across the ridge, or W
valleys respectively (vide map No. L.)
water exceeded this supply, and it was natural
towards the solution of the problem of diverting the
similar manner, and for similar purposes.

as made to do this early in the present century. There
is nothing on record on the subject, but the remains of a masonry dam at a place
known as Kakachel, and several miles of channel now overgrown with jungle,
prove the fact, that this abortive scheme probably failed only from a want of pro-

per investigation and engineering skill.

An actunal attempt w

The various investigations that were subsequently undertaken in this direc-

tion may be briefly referred to.
The first was about: 1837, and continued in various phases until 1852, when

it appears to have been finally abandoned as impracticable.

Again, in 1869, it was brought forward by Dewan Madhava Row, but no

practical result ensued.

In 1877, Dewan Nanoo Pillay re-opened the subject, and the first intelligible
scheme, that is on record, was for a dam across the river, and a channel 121 miles
long to divert the water to the Paralyaur. The estimate amounting to 44 lacs was

obviously far too low.

But before the Goyernment would commit themselves to such an under-

dvisable to take the advice of an expert. The services

taking they considered it a : _ |
of Major Mead R. E. were therefore called in. This officer pronounced the scheme

premature, and advised the Government to first ~1}Ilcleyta}<e phe improvements of
the existing works and channels of t1.1e then existing irrigation system. The Go-
vernment accepted this advice ; and it was.not' until the completion of these 1m-
provements in 1885 that attention was again directed to the Kothayaur.

The first officer who then dealt with it was Mr. Horsley. He condemned
the scheme and substituted an entively new one of his own. It provided, at a cost
of about 19 lacs, to construct a number of comparatively small reservoirs in the

Nanjenaud basin for merely supplementing the supply, but not increasing the
existing irrigated area in the Nanjenaud, and for pumping the water of the May-
code Lake by machinery into the Palpanabhapuram Puthenaur channel for

supplementing the Edanaud supply.

The defects of his scheme were obvious both from practical and financial
standpoints. The late Dewan Mr. Shungrasoobyer, being impressed with the con-

Various

schemes for
utilising the
Kothayaur.

vietion, that the Kothayaur presented very favourable possibilities and with the .

areent need to take action without further delay, instructed Mr. Walch, then Chief
YEngineer, to review Mr. Horsley’s scheme and advise the Government.

Mr. Walch’s report being entirely in favour of a Kothayaur scheme, Govern-
ment called for the necessary plans and estimates. These were completed by the
late Chief Engineer, Mr. Jacob, and work was actually started in 1895.

Tn all the schemes that were discussed until this time, the immediate idea

was a mere diversion of the Kothayaur water. Mr. Jacob’s went somewhat further

than this, and professed the formation of a reservoir to impound a quantity of

~ water, sufficient not only to supplement the existing precarious supply to the

93,000 acres of the Nanjenau@l\and Edanaugl, but also, to supply water for 15,000
acres of fresh Jand. This estimate amounting to 8 lacs, was msufficient to accom-

plish the end it proposed.

1

Scheme oven-
tually adopted
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s along a channel on the left bank, do
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: lﬁfter the works were started
m 5 ,
W:t?e ; wtggrmzl;le: af‘srl;?lrggla,OOO acres which could he profitably cultivated, if only
B o e e, and that, as the Kothayaur was capable of su, lyin
i the,scheme 5 ought advisable to revise Mr. Jacob’s estimate. This IP }1 ')‘iOg
t a much higher position of utility to the cou;ltry Alfhr(l)x: gh
anticipated to be in a higher ratg;) x;x}?re, o thg ik R Ouaaylois
iy an could have been possible under Mr. Jacob’s

. Leavive ExciNgnrize Fearvres,

The leading features of the rev; ki
may be briefly de sg(; ek f%nm:sl:ilsed project from an en

The river will be crossed b

_Th _Cros Y & masonry dam about 115 i its hi
ggf.m po;n}t{ in the bed of river, and 1,525 feet i‘g length alonbif,::et - i
CSErvolr covering an area of about 7 square miles : T o i

To permit operations i
n the de 8
sz_u-y‘to make some arrangement i o s

gineering standpoint

> ¢ er at ¢ m site it i
for diverting the water. 22 R ie i aoee:
\ At a suitable spot, about a i
7 » abo quarter of a mile up the ri i
dam site, a masonry dam 85 feet high is designed 12) beeb;;ﬂermaggw;itt:f s
3 € river

3 Wn to a point below the main d i

. On each flank of the main da . » Bk

m, head sl

i:;zeih%sua?l)éy %‘I;IWa;;er to the channels. 'I?h:lyce:vgfeb? E:): (;%Illztm}ctgd’ to regu-
ot Tl thai?&ABg m?ﬁiﬁiztobfeiog th?f full supply level in 516 Res(:ervoli.:zgzigitog
available for passing down the ch%;nu;el:. water will thus be impounded, and be

% A new channel will branch : |
- ranch off from the Pyl ‘
anabh =

e EranIiJel t&lui?umm Pllthenau; at

miles and proceed via Tiruvancode into ¢},
7
Another small branch will take off at, 163 miles e

In the Nanjenaud, extensions of iord

i ’ the An o FReh
%Qliltglylglaﬁed’ 91»8 t&i'iso an_entirely new high lev:ild:]i};': r-,l e the Pa';::; :;:
anchan channel at 1 mile 3,180 ft, and proceeding towards I'i‘e:)v:?: m%a ofs SFatstor
i . oy 17 yOOT.
AE Thi tlghle::nel t?k.mg off on the right Aank wil find it parachalai in
e Neyyattinkara talnk and by means of distributarios irpigns. D, to F the Vila.
vankod and Neyyattinkara taluks. ; Irrigate lands m &

y
/ ul. AREA T0 BE SERy ED

"/ The Project as now revi |
roject as now revised contemplates the irrigation of 40,000 acres of

fresh land for two crops, and to ai 5 ; )
s‘carci ty. p a:ld 25»)50 acres of exlting lands n mont,hs of

The locali

ty of the land to b \
drawing No. 1. e A0 R e roughly comprehended from

‘The following tabular statement will shew in detas] . o
Sesopptian g ew I detail their position anq

e i
Launds to be newly bronght under wet eultivation. By Total ltimate
. -existing wet | wet cu]nmmti :
Sitnations of cultivation.| Land alread Uboniﬂltlvn;tectlhl’eaa,rm. cultivation to be | vation.
: : a y pre- u and o \ :
: + cariously cultivated lands, g 1ok ded, New _&I}‘d.o]d
e > iy e:& in-fed BNty
2t s L : Aeres. Aeres ynefeas towards
; > Nanjenaund 3,100 6,900 10,000 —a6t., Int
: Edamand .. .. 1960 8260 - ek he Kothayaur
Fargehalai = .. .- 7,000 9.7 16750 <o a fair fall of rain; more-

5-ve about 90 square miles, while

Total of each description.l 15,060 24,910 l

-~

it was pointed out that there was a very

capital and ab the start may be slow.

(,\ 11
ands are in every way suitable
of the 24,940 acres to be
1 sites, and about

The 15,060 acres of precariously rain-fed 1 ;
: .o the irrigation water at present;

; to receive the irrigation : of the 2

g e d. about 20,840 acres are sitnate on nearly leve

, &

newly irrigate P g LA
1 10g acres are on slopes which require terracing.
3

¢ Probable fime
g o s reguired for
arge an area as this W ill ‘'be opened UP .aversion te

wet.

It musb not be imagined that so 1

at once.

i tine dry or waste d into wet cultivation must
The process of converting dry or waste lan ,

i " put out of sight that although the land is,
2 w: and it must not be P sight the.
e 'S%lo o-:)ezq quite guitable for paddy cultivation and t,ho. ploﬁts would
B oo “'d’ rable, yeb it is sparsely populated and some of it 1s s.ltuat.ed on
Pl'Obﬂbly s whih reqi racine. Hence its development will * require
the slopes of ridges which require terracmg. Hel ,

1 "y Call & i rer ‘hen the profits
i lties, however, can and will be overcome Wh :
i l(ﬁialeg'ilcu seer,l can be’ tested for oneself by inspecting the yellas
“ (}1) etlin?lde dajI:ingn«;F s{ropes ir,l the Neyyabtiukara taluk and elsewhere where culti-
an eir a g i

vation is being carried on.

The system of terraci
seale and it would appear tha

1 in 10 or even steeper can €as
uch as this averages as low as Rs. 1-2-8

i tax on land 8
.Mgrﬁzvir st)heé Sig(i’/i;l;)ar. Assuming it to be classed as wet, the tax would
as against ks. 1=V

e Rs. 2 per acre against average rates in British India varying from Rs. 3
avera, . wvera
ig Ma%abar t0 as much as Rs. 9 1n Tinnevelly.

H Jso no extraneous taxes exist such as road and village cesses
that t(;f:rea seems fair prospect of the ultimate area being taken up within
80

10 years from the date of completion of the head works.
The present state of much of th

v E rorke an extensive
ne is in places already worked out on an ex :
2t valley slopes with orades less steep than 1in 12 to
ily be terraced and cultivated without great outlay.

it i ; . Prosent
¢ land that it is now proposed to bring under ;e of

the influence of the peservoir is such that a scanty crop of gram or tapioca can the landst
he 1

bhe reared on y wi gr 1 1 4 ssi ailur f ramn. The soil

; d the eatest risks owing 1o pObS}ble. failure o ¢ o1,

however 18 las &tl;ule very suitable for ])ﬂddy culhvatlon, leaf manure 18 plentxful
(6] 3

and cheap and with a perennial and certain supply of water there should be little

doubt of a double crop of certainly average yield.
- i p Vi taluks wherever culti- |
aniel, Neyyattinkara a_nd .Vlla.vankod | Gl
ti lIl;s lg;?ner]?}trc; bheen attgrzrlpted, the yield is said to ‘be good, whenever the‘ rain- 1
z:lllci):;l S:Jﬂicient and seasonable. But the lands ave entirely dependenttion ra,mt'?ll,
irricati : s, sometimes entire -
there are no tanks or irrigation works, and the consequence 13 .

failure of crop, frequently an indifferent yield; this is especially the case in
, : . 5 J o et
portions that lie to the west of the Main Southern road.

i is I i 5 35 to 45 inches only in Soik
tracts the rainfall is light, varymg from i
the yeain t%%?e ma?p No. 1 and the rainfall registers, i the Appendix No. 1.

The quality of the soil is for the most part good and will be briefly deseribed.
In the Nanjenaud'ib varies considerably according to position.
' (1) That portion that will be supplied from the first miles of the Tovala

Seethapal consists of reddish_clayey soil mixed with particles of
s a:b;fgr r?)sck ;nd pwith vegetable mould. Laterite soil appears only in two

e

disintengt is very suitable for paddy, as is evidenced by land recently brought
Plz'ge Sc'ultivation producing good crops without any necessity for manuring beyond
mn 3
the usual leaf manure. ;

 next 6 miles of the channel from Seethapal to Tovala the soil contains
L %I‘lhg}: I;i'}; considerable deposits of limestone 1n the subsoil and the water
il the Uparodai is also impregnated with lime &e. and is

i« ayer known as > > .
?:tg: hl:t,lgicei):ﬁb it water for cultivation. If supplied with good water from tie
. f :

923,000 acres o LTl ) )
acres of fresh Jand. This es® 88 18 testl
plish the end it proposed.

o

. full crops will be obtained but there will be a moderate
o Han; k fied by such lands cultivated under the

P 4T e
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(2) Anand
Rl o anaur extensi ;
y o, hard when dvy ut workips. ;1 K% channel i
g into slush ‘ Suppl
Y a red rather

deal of w
ater for wet cultivation. Th whe
e land is fla, 0 wet. Tt requires a

(3) The E
v : ratakarai
qmewhat like a rather sang}"l};‘:gfii will command lang gap
. S composed of
ark red soil

o (4) The Ti
similar in its mon l?uvancode channel in its ma;
%ea it is more ;:ng?vat;% loealities to l&;"%}ggaq line is to supp '
eyi-.'u' branch the la‘ e € Sl}b¢80ﬂ coﬂSiS i taka,rm channel Ply a soﬂ that is

ad nd served ts of e 8oil :
mixture of laterite. 18 flatter, m‘)derately. hard ht‘;t.:lear to the
ghter rite. In its

, (5) The right b
country consisting o ratElL)I;]; channel in its first section ¢
‘];?getsable mould.” Thence retentive clay with itsp on of 10 mﬂég
terite on the slopes and as far as the southern t0p layers mixeq gpigh o® &
nd a darker coloured loam;n s:)'(i)lag the soil ig g r:?lth much

in the valle gravell
ys. | i

Between the sou
T e th
soil with particles of drifteg:n?ad and the sea, the country chang,
3 e8 into a 1 gy Aol

o Ooser

Th
e new lands have excellent facilities for dra.in‘

iv.
CAPABILITIES 0F THE Reservorn

To prove that
, : the Kot
quantity of water as these argaléaw{r?irl gzll;sulipl,‘l’l and the Reservoir reta;
and, the followine t X am, such a
g table is drawn o
ut.

It may be remarked i
ark : ;
o e % Neurs oon with it that in calculating 4
years in order to be o as been tak : aving the river di
k6 safo side en of which three y iver dis-
5 e were distinetl
y
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It should be noted that a very low duty has been assigned to the water Duty of WHies
as a matter of fact, the duty is likely, in a humid elimate such as this to be: prs
as to the capabilities of the Project this is a

and in forming an opinion
ious considerations such as the efficiency

Tt is affected by var
oration, the porosity of the soil, the quantity and
cultivation.

while,
a high one
point of some weight.
of vegulation, the rate of evap
period of local rainfall, and the local methods of

As to these, the efficiency of regulation,
with fair certainty.

The rate of evapomt-ion 18 a
Bast coast. 1t has been ascertained
vatory at Trivandrum that the mean rate
inch per diem here against 0-284 at Madras.

In tracts of Eraniel .and Tovala and part of Neyyattinkara, the humidity
winds ave prevalent so that the rate of evaporation will

is not so great, and strong d
rum but at all interior tracts it will be at least the same.

be greater than at Trivand
Porosity of the soil. In the Nanjenaud it is fairly clayey and retentive bk
in Neyyattinkara and Eraniel it is rather porous on the slopes but less so at the
bottom of the valleys.
connection, be borne in mind, that land on which

It should, however, n thjs
rice is grown, although at first 1t may be rather porous, soon changes its original
wing to the manner in which such cultivation is

character very considerably. O
ughed up and worked into a state

" conducted, the surface soil of the fields being plo
ecomes, as 1t were, staunched or puddled so that, although

of slush, the gub-soil b ;
originally of a porous, it assumes a retentive, nature.

The periods of local rainfall would be favourable in the Neyyattinkara
and Eraniel taluks.

The local methods of cultivation,

' and merit a detailed description.
erally grown in the South, the first common red

Two kinds of rice are gen
or white grained rice (Varsirmindan).

rice (Chamba) and the second superl
about the 20th April, and reaped in September

The first is usually sown
(Malabar Kanny) and is known as the Kanny crop.
The second is usually sown about the 1st of August, and reaped in February
the Kumbhom crop. ‘ 2

(Malabar Kumbhom) and is known as
first crop is SOWL broad-cast, and is usually not supplied with
casional local showers for the first 30 days

can, on a new system, be ensured

s already stated lower on this coast than on the
from the vecords of the Government Obser-
from 6 years observations is only 0242

The Kanny or 0]
artificial water, merely requiring the oc
rminated. ~ After the 30th day, artificial watering is started, and

after it has ge ), 8
continued up to the 110th day when 1t 18 stopped.
The actual watering should be conducted as follows :—
and 90th days, that is for 60 days, 2 inches of water

Between the 30th
the field on every eighth day.

should be admitted over
90th and the 110th day, or for 20 days, 2 inches of water

Between the
ghould be admitted every sixth day.
¢ are equivalent t

These quantitie
first period of 60 days, and 0°015 c. ft. per second, per acre,
20 days.
The total quantity amountin
The Kumbbom or second crop is star
of water only is let o

days a small su ply
s : the 10th to the 35th day,

stagnation. From .
On the 35th day, water 18 shut off.

o 001 e. ft. per second, per acre, for the
for the 2nd period of

g to 77,760 c. ft. or 2,880 c. yds.

ted in seed beds; during the first

S 5 te
n to the beds, just sufficient to prevenI:
a rather larger supply is necessary.

are peculiar to this part of Travancore Local methods
of * cultivation.




About th
for 90 da e 45th day trg '
on the 4-5{1? d(: P to the {35”1118 dgla'ntﬁtlon.is effected, Af
Y) 2 inches of watey Lﬁii“ﬁ‘?g t"ﬂnsrl;mtaﬁt:; tgi’;sp'ﬂnfation, aﬁ:g .
e i ve been effec

Pply is or for : :
made after the lssthgczla?,ay 8, 2 inches depth every

3

supplied for ¢ ,
7,900 c. yds. thag 2 S0P 18 200 g durin wa
> yas. that is to say, 1 ¢, 19&0 p‘iay 8, and th% ;r)};;‘l:hquantfr nas therefore to be
e . Ity, 1,9*1- 400 ¢. ft., or

But the durag;
I'atmn Of‘ the 2
CTops and ¢
e

for 1 acre, in
s leulatin i
and 15,000 o, v g capabilit; he to ;
,000 ¢, yds., respectively., es of the ijecttahlag: antity of water required

. : been taken to be 210 da
ys

on the safe sid ut bee i i
h 1de and are those lai?iuse they are beli eSulation o il

e 1 down' 1, G’Hved 0 err vep €cause they
gati 210 in South Trayaio™sIeY who wa e
- JIs officer
this _remarks %
S other | equnection « sta- 3
V3 80 far enoygy, ‘agarts of India, (;l;c :::e 3

assumed by competen which a
round numbers ]?alf ;:; iﬁltﬁlonty that 5 :a:;?leys ‘X never can be relicd. on
::sthe~reqml‘ements 70 cu(imojf,a?;ter, shoulq %’e :& ng of 0 2’3{)1 it hag been - . (0
uming the durati S per da _aewed ey cubic foot op e
to be 210 days, t] on 9f two crops usy er acre, If day, which Tin cF:;‘
por anmum 7 *1© T0%ements aro 14700 ox ovated in the Sougj taken'and
,000 cubje voo'® Divigjoy, -
yards pey. on -

ll be p&tent to any

required is supported by .o 120 the quantit

The quantity assumed ; g’ > competent authorit .Y”Oi;zsw?ter assu

Z;Ofd in other parts of I;giguglc foot per second fornzgcurate and hlisleading

nks with a few hung e considered low acres.  Such :

assumption usual ; ndred acres depend even for comparati a dut
. n the M dent on them atively smaf]

areas were in consid - adras Irrj atio - The olq 2 et

each acre. This ig e?;:;:'(;?ént‘sv :S 2k glbicn)’égdels)ag;me?t owy ot datsl
: 0 one cubic foot I hour wag

per second for 662 needed for

3§ acres,

Mr. Horsley ;
4 £ y 18 a]so a !
18 required for a period pparently in eppop ; _
of 210 days in e O In assuming th :

ach year g that a full a5
Y y flow §

med by him ¢4 "

(equivalent to about 1 ¢
ubic foot z 1¢ yard
of supply namely the Pandian cbzfr?;e?ewnd for 66 acres)yf,.o::1 gﬁ; z‘l’ft'l?ﬁpf!r annum 4
. : IS g —pr i ey

e
Pk ]

i~ annum),
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his initial assumption (15,000 cubic yards per
nted assumption that the balance of 6,000

oncile this fact with
age streams which fall directly into

further and unwarra
m the local drain

t To rec
he makesa
ds was obtained fro

‘cubic yar
the irrigation channels.

Now it is well known t
doubtful matter, and frequently tha
owing to the manner and period at w

Indeed, reading between the lines of his pamphlet it may be surmised that
with the existing imperfect system of these channels, and of regulation, about 66
acres are being irrigated by every eubic foot of artificial water, with the aid of
course of the local rainfall, which is always assumed as a factor in such cases; or in
other words that instead of 15,000 cubic yards of artificial water being required
under the existing imperfect system for every acre of two crops per annum, only
9,000 cubic yards are requi

The period during which the

matter of much importance n a consl
As given above

Mr. Horsley as 210 days.
this appears excessive. In the Madras

185 days. X
these various considerations then, rate of evaporation and
f cultivation, it would appear that the

Summing up
infall, local methods ©
y favourable. Although the high rates

absorption, local I‘al}Ill i 108
ts of a high rate of duty are ~Altho
T A of the large irrigation systems of e

of 1 cubic foot for 90 or more Aacres,
appear that we may at any

Madras Presidency, ma not be realised, yeb it would . :
ra%e confidently egci)ect };:he average rate of duty there obtained namely 1 cubic foot

per second to 66 acres. |

With an assumption such as this, the Pachiparai reservoir, as designed,
should be capable of irrigating 60,000 acres of new land. Or to put it in other
ations of the quantity of water brought down by the Kotha-

words, if the anticip : : |
, ervoir, are found hereafter to be too sanguine, and

yaur and impounded in the res ! . 0 he. .

only to amount to £ of that shewn m the calculations, it will still be capable of

irrigating the 40,000 acres of new land and supplementing the 25,550 acres of
assumed by the scheme.

existing land as is at present modestly

hat the aid afforded by these local streams is a very
t more harm than good is derived from them,

hich they are in flood.

red.
flow has to be maintained in the channels, a

deration of a reservoir scheme, is given by
in this note it is 200 days. But even
Presidency it is usually taken at about

st,é,’gnation. =
On the 35th day, w.
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III. CLAIMS OF THE
NANJENAUD AND '
THE AN
ON THE KOTHAYAUR. aalins. +

i ](;l:;ects of the It has heen remarked that

the objects of the revised Project are, the

vised - .
Seafct. extension of wet cultivation and
: the -
cultivated area. % supplementing of -
rea. Now there should he no misconce%tiont:: fglzﬁlymtga the exflgtlllng
e : ning of this.
gliwct P TLERAT ﬁonggsx of official records will shew that it was almost ent G \
fEm  anxioty o securo a supplemental supply of water to the Nanjenaud, thut the
quiry into the diversion of the Kothayaur originated i e
The other factor was intr :
g oduced only aft s ;
o, ; d only afterwards, when it
G e e S s e
ch more v T wou ecome i ; : Lrvitd
Eiféy t*ﬁ)ﬂ:l;}ﬁ};l%xéls:éteilshgg grlgated lands. On wfﬁggbii; 1:?:2 ‘ﬁ'ﬁz- r?;qu'lred
) s to be derived from servi ject, 1t is
than the benefits that were originally being s;oﬁghtneW Ia,;’ ds are far greater
ing cultivation. ght on behalf of the exist-
The main object then is to isti
xtend the t
40.0 , . ext existing area of we = 20
o 30 acres, and the secondary object, to ensure the efficient : cultivation b
sting area under the Paralayaur system. Irrigation of the
'zights:)i'tl{% The following remarks may | s
o g arks may be made in this connection :—

South of the Nevaur the onl ifici
A y sources for artificial irrigati :
1;3:.:1}‘) al-}d t;lllle 1ET{ot}m,yaur. Of these, the Paralayaur was Iggp;? r?:t? ézh‘e e =
56 li)% OEEhe anjenaud, a district outside the water-shed of pthate ol
o Edz, f;lfgptﬁg ol’f;I Z,nqgmpadra@lv?ly small quantity, grudgingly given rf:)‘;'ell;s:lég
, G ; > D) 5
st M) ithan tak'lfa ously guards its prescriptive right to all the

Now out of the 40,000 acres of land that it i

W Ou ; it is i

:;gezo cllitgriii;uﬁ by means of the Kothayaur water, al?orl(l)f gf)egogo aé?glsng ol
ik gh gtmt%he Kothayaur basin. That area therefore, if it l;a;n Nt
e e Ot e Kothayaur water, in the strict meaning’ of the I(]iOt a
i & sst;or;gesb natural prior claim. The quantity of water \::gr P
during the Progcess of so ?Si?a fiopvgtllg " dfu]leélst o by regeu::g
would thereby acquire a preszri;;tive li'?gl,n?.n . i

System of By far the largest area of nt
e ; wet cultivation now exi i ]
R erand. ﬁi;ll;lﬁhll)ee:hcultn.ratgd from a remote period on the old (:'?1?:-&[; l‘lnndthe Nanjenaud.
. metho% % I:n;un rainage artery Qf the country with thebine(vitabll’eady B gt
7 i b L hecen{; years, the major channels taking off from th'e evils of such
(1) the i’gnd'- 1?;16 een improved ; but, as the Palayaur receiv his main drain
% diankal, which is dependent on the floods of th es 1ts supply from
v 70T the minor rivers * in its hai : e Paralayaur, and
omkaryar  they had to be desi 11t8 own basin, which are dependent o 1 > and (2)
P O b esigned with such hydraulic details as woul on local rain storms,
ot v conveyance by them, of these flood supplies withi ould ensure reception, and
flood, into small reservoirs for storage. i the actual short periods of

In short the whole system of irrigation i
- . - 1 -
a modified “inundation ” sysf.ez'ry;. Tip0 e Nanjetad ia merely

The larger the sectional area of the ch
> channels, th :
more frequent the cross dams, the more numerous the pZtlgg::orghe Sinisoss
- more likely are the sudden freshets of local basin storms and ﬁge odganks—t,ha
Paralayaur to be retained, and prevented from running to waste oods from the

It needs no explanation to shew that to keep up a r

. -4 v (5] a

supply in a system such as this from the reservoir, vgoulpd cause»g 2&}::3&5 ]llsmnt
valuable water and endanger the success of the Project. ooz

Mo lification
NECISSATY.
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‘ Before this Nanjenaud area could be supplied with thorough efficiency
~ from the reservoir, it would be necessary to remodel its entire system and in-
This, no doubt, could be done with profit te the

troduce * perennial irrigation. .
ryot and Government, and would be following the lines adopted in Egypt where the
very ancient, vasb and complete system of “basin” irrigation is to be almost

entirely abandoned, and the perennial system adopted. The outlay in doing so
will be enormous, but the returns anticipated, make the scheme very profitable.
And so in a small way here in the Nanjenaud the abandonment of the existing
system and the introduction of perennial irrigation without doubt would be very

rofitable to cultivator and Government. Yet there would be inherent difficulties
in effecting it ; the chief of these are the interfering with, and in some cases, radical
reformation of old established customs and then the finding of the necessary funds,
while so heavy expenditure is being incurred on the Kothayaur and other Projects.

Until some improvemend is effected, there will be the very greatest waste
in supplying the system with water from the Reservoir, and this would be unfayour-

able and unfair to the uncultivated lands now waiting for the water.
for the present, be sufficient to seek some modification possivility of

It would probably,_ . t t ]
of the existing system which will ensure the objects aimed at, namely a good but at o sup-

the same time not a wasteful extravagant supply to the Nanjenaud fields without piy ithes
very heavy expenditure an indenting on

d without unduly interfering with the immemorial theKothayaur
customs and rights of individual cultivators.

T hope shortly to submit a note going in detail into the proposals I would

dent of the Kothayaur Project and its execution would

make. It is quite indepen (
take a considerable time. It will, however, be advantageous to undertake con-
eme the first item of my proposals and that is the

currently with the Kothayaur sch
more efficient utilisation of the Paralayaur flow. A very large quantity runs
time that it is badly wanted in the Nanjenaud.

to waste to the sea at the very ti ]
The proposal that T now submit is to prevent this waste, and divert all or as

is required, down the Pandiankal to supplement the existing supply.

much as 1
hews during a series of 5 years the quantity of water

The following 'table s
taken off for the Nanjenaud and Edanaud and the quantity going to waste over

the Puthen Dam.

1883 1884 1885 1886 1887
To the Nanjenand  ...[ 141°00 142:84 99'49 16417 14985 I Masrs o4
Y TR d
To the Edanaud 22:97 9'63 15°86 2172 21°70 b e
Lost | 32609 | 16709 ‘ 360'85 | 17707 60°53
Patall. i 489°36 31956 ‘ 476°70 ’\ 36206 23208

Lol
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The following table i
3 le :
in each month during which 1o analysis of
rimg which loss hy fi the above, shewin
3 s g the number of da
ys

depth on the crest on those days

1

B8 | s e :
. udiy : 1886 1887
i |53 i i
=} = B % 2 & g |wl g
= C\‘ i 5 s ‘3 E .;;. § § E‘ % . & = Remarks.
A | R D 3 K&
F . "" Se e [ sa 0-99 3 "
ebrasty . da4g @) L] o e el Ll This table is
March bseq:gntur' 0122,.5{;;
oy L : ST
Ma; g g o LB Y | Tt T e S
I e Y o M s o
June - 654224 107 146 i R i i B 1fand Degember e Jume
” o it rn b s 3--- 0826167 1020928117 578 3 rond ‘*deovunmsum -
Lk 13 .| 85300200107 11°08|18] 4~ cost sma.bl? SR T
s ol G818 L0 4717 .| 3420 il e ‘
September ... | 1322114 5" 198 4| 3" 5 Bty
T ok 260] 7| 8"
el : ! 5 A
November 7 8423l 7 539998 87 gsal s sl 1 :
A | 174923 4 432009 77| sesade 77 333003 8'70(12(. 7"
ecember o - R i
A 104 1| 6" 3638127 7 000l 3| s il 4:45110| 3"
_ ‘ 878 9 57
Million C. g
yds..| 326:09)..| .| 167:00.| .| 36085 e #.54
LA (A 60°53|..

It will be seen at a gl :
of water going to wast a glance from the first of th
i G P more- ik 4 ese tables that th '
s taken off for the N e 3] i e
anjenaud and

Edanaud ; indeed th i
S ab there is really an ample supply of water—if only it
o y 1t could

: Now what is th 2 .
to their existing SUPPI; ?quanfaty that the Nanjenaud lands require in addi
addition

I have repeatedl k :

records but h y asked this question and ha

B e b e gy i ity searched fn offieia]

generally admitted that beShmate it with the existin pproflmate figure and it is

badly, only in part of th s excie&tional years, the %v;rﬂs (}m. It is howeyar

January :—that is to sa : n;o: ths of May and June, and in : tW&ter is felt, really

young plants started by’la he beginning of the Kann crp rts of December ang

mature the plants an dy koca.l‘ rainfall, and at the end { ; t%[;s,Kto keep alive the

actual quantities required foelP thb]i;elg; fr{))m being withered by the :é::hOm crop, to

to be supplied in the middle of the iriiggzioim:eligr;d i o asnlgs Sllllclelc.es o
son, sary

That isTha% :S:Jlai noumber of days during which this
S uf 0%, of the whole period, 210 da et
/o of the total quantity required for t{:(,) tak

ity is felt, is about 20

crops is allovecep<We

necessary for aidi R
3 ing the existing supply, there will be an ample. showed as g 7
Jifex 4 g Df

~the second table be ins it wi
pected it will be observed i
;_L ugz atxllld De(lz)erpber considerable quantities oitf3 vglti-tﬂdunm el
pth are being annually lost at the Puthen da-n in th: ! thfi mo;bth Slgf'
_x varying from 3 to 101n¢

When it is borne in mind ” fr :
of 326 cubic feet per second and giza;"’ﬁof iE‘the che .
uTnd(?rstood that if these small f- more n-OWing OVer the dam represents a flow
Nanjenaud they will prove of matceshets-70 cubic feet per second, it may readily be
reservoir. This may be eﬁecter’prevepd‘éshEtS are conserved and diverted into the
shutters on the erest of the P “srial aid—and thus save much of the drain on the
to the Pachiparai reservoit. ASHL0 & by fitting an arrangement of automatic falling
at a suitable point, to keep? this fandian dam, similar to those proposed for the escape
Ager thand ingerting a scouring sluice 1 the body of the dam,
,‘/ o) ‘the entrance to the channel clear of silt.

§

OW over the d
' am occurred
» and the average =
e &

en to rear the tai_crops A

Tt was long ago proposed t
~ object ; but this could only have resu

new crest level and the loss of the water
use of the automatic shutters, which will
height on the masonry Cres

thus silting prevented.

This work will not be costly and
meeting the wants of the Nanjenaud.
Pachiparai reservoir may be indented

I would very strongly urge the
existing cultivation, to that of propose
quantities to the Nanjenaud lands in

round that water was available in the

not developed to

Such a step woul
the existing imper
by confirming him in his
the system an impossibility ;
unreasonable amount of water and wo
cultivation up to the ul

that seriously aff :
be realised from it in opening new

If the scheme, that T have allude

wants and water 18 available in the Pa

tion to affording a supply ?hab may be
would be effected by estab ishing a reg
proposed off-take of the new Tovala ¢

Accurate working of the
down the exact depths of water

and before intro
ryots should be individually obtained.

o raise th
lted in the silting up o

t, the sand w1

policy of subordinat

such extent as tO utilise it,
d as already .shewn,
foct Nanjeuaud system
wasteful methods,
it would give
uld thus prevent the development of new
timate area an
octs the financial success O
country and developing industry.

d to here, is found not to meet the Nanjenaud
chiparai reservoir, there would be no objec-

regulator woul
to be maintained at the various masonry works &e.

duction of such an arrangemen

19

e crest of the anicut to effect this
f the river bed to the

would be the same as previously. By the
£all as soon as the flood reaches a calculated
1 be carried forward over the crest and

d to go far towards

may possibly be foun
ailing to do so, the

In the event of its f
on.

of s ing the interests of the Nantiennug
d cultivation. To admit water in unlimited subordinated.
he early days of the project, merely on the

reservoir, and prospective irrigation had
would be a most fatal step.

result in enormous waste of water in
it would demoralise the Nanjenaud ryot
and make the hoped for improvement of
him a prescriptive right to the use of an

ticipated by the project. This is a matter
f the project and the benefits that will

deci,dqd to be sufficient, but no more. This
alator in the Pandian channel, just below the

hannel.
d be enforced on strict rules, laying

t, the agreement of the Nanjenaud

W
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IV. ENGINEERING DETAILS.
i. Tee RESERVOIR.

The reservoir will have an approximate area of 7 s uare mil, i
of 5,221 millions of cubic feet. It is shewn in drgwing Necf.’ aéld aé::}l)i;? i
have been run at R. L + 25400, + 27900, and + 28900. The comtons ot
R. Ll+£?19'0?, the full supply level, is now in progress, and will very shortly l?e
completed. It has been shewn on the drawing by approximati
already taken. e e e

The whole area is covered with secondary forest and thick
: m ofthe The clearance of this jungle, prior to the ;meergence of tllliec a:;;,d?rhfsm}‘)vgte];
3 3 under serious consideration, in order to avoid the pollution of the wa’ter by th
decay of trees and vegetation. A small area of about 300 acres was %t}l'mne

~ cleared experimentally, but the cost was so high, and the value of the timb o

~ obtained so small, that it would almost appear out of the question to pr e;

further. The matter is however still under consideration, and if it is possible gnzﬁee t
?ddlflg very grea.tly to the capital cost of the project, to effect a thorough c’leara s

it will be most desirable; but no provision is made in the revised estimate e

submitted. .Th.e pollution of tht_a water in the Peryaur lake, is said to have cause:imw

increased incidence of fever in its immediate locality. During the first year a,I:;l

:l;a.}i;a wa%:e was supphe@rtvo the Melur taluk of the Madura District, there is reporte(i

S ‘2:1 "tsn a mag-}!l;ed Imcrease in malarial fever, and it should be borne in mind,
i 'be:: Omwa.go ere, through many miles of sandy river bed, it would probabl

it s thz fewsfr;?lzs eﬁtgnt pu{'1ff;1'ed; while there would be but small chancye

, b hannel from Pachiparai to populous districts, '

1. Ter Dawu.

The site selected for the dam by the late Chief En

below the site on which it will now be erected. gimeer was abont 410 feet,

Work was actually started on the original site in 18

spent on it, when it was found to be quite unsuited fo

95 and some Rs. 30,000
accordingly abandoned.

! ig the purPOSe’ aﬂd Wwas

The site now adopted was first thoroug

: ol hly tested b :
which clearly indicated a rocky b b v ed by means of trig] n;
*  These are shewn on the longituléiynala::ctzg;Fm o eepth fomfang i Ie)’llts’

Concrete has been adopte :
T e el opted for the construction of the dam in preference to
There is a considerable amount of i
unskilled :
of the country not very far distant from the s?te.la%llllirzzsaﬂable o

masonry work is very scarce and costly throughout Travancore

The actual cost of concrete would not be legs .
mortar, but owing to the above consideration the fgf:nglzl-a?s Ozglnary rubble work in
likely to cause risks of failure from inferior work op risks of opted as being less
to strikes or to deficiency of skilled labourers, of slow progress owing

y rt
skilled Tabouy fop

The stone available at the site is a sienite of el;:cellent quality

21
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; the crushing stresses obtained at experiment

following table e;xhibjts
~  made a;r }sllfe (College of Engineermg, Madras.

R e e
oss sections of cubes. ' .

p: £ ) . Crushing | Crushing
Area in Crushing |1 'in tona |load in tons | Remarks.

——

. of r 4 n to
I:;eoi' Length Breadth | Depth 8q. inches. [load in tous. per Sq. inch.| per Sq. ft.
men. 0 in n

inches. | inches. inches.

et e
Japsemmm—ypa—— e

SRS
o

4085 4076 4081

1

s e 2T o LThe gpeciimens resiste|d crushing [under a

3 4064 | 4065 | 4085 pressurejof 100 tous. L

4 | 4079 | 4063 | 4090 2675 to 2679,
7

Specimefns then reduced in size and erushled with following results,

3000 | 9039 | 8131 9369 72°185 7705 1109

1

2 3081 | 3:034 | 3078 9348 5860 6269 903
3 2:077 | 2096 | 2090 4352 4550 1045 1505
4 3078 | 8055 | 3077 9404 92°82 9871 1421

The results do not shew very great uniformity ; the cause being that the
specimens tested, were selected haphazard from some old heaps of stone. The stone,
eIstecially that near the surface, is occasionally traversed by veins which no doubt

1t 1 i ' ' is is probably the
3 t liable to failure along the line of the vems and this is probably
LZ?l(slgroflthe variation in the tests. Surface stone containing vems will therefore be
rejected in the work.

The mortar that will be used, will be formed from nodular limestone mixed

with a certain proportion of surkee or burnt and sifted clay, and sand.
ate contemplated the use of mortar made with this lime-

Mortar.

The original estim
stone without any admixture of surkee.
eriment however made it clear that this limestone is but

i e efore by itself unsuitable for work.

slightly hydraulic and ther

o5 RO R SRS e

Rough experiments in mortar of fresh limestone.

Specimen 2

Specimen 3
immersed atter 4 hours.

Examined after 24 to 72 hours.

tollowing result.

Not mnch improved.

... |Setting a little.

1

...|Setting Dbetter than Spec:

15

Setting better than Spee:

Specimen 1 2 !
i i i jmmersed after 2 hours.
Proportion. immersed :;nitxnii(;:?tely after
No. | il el S e : e
| Line. | Sand Surkee. 'Examined after 94 t0 72 hours. [Examined after 24 to 72 hours.
4 . . .
e Bt (o e CRCRML I L L E LD ey
9 0 |Not set, ernmbled ...|Very slightly set crumbled ...
K 1 2 b 3
< 1 2 3 Slightly better than|A but still erambled ...
. 1 1% 3 Better than B, bubnot setting well
C . .
1. 9 1 |Better than O, but not set .. Setting fairly ..
D 2 . :
B 1 1 1 |Continued to set ... |Setting better than 1 ...
4
RS e e S e
These rough experiment
i of surkee mor
ained, cubes . :
: .od to be suitable, were prepa _
A . ing i ine machine at that
College Madras, for testing in the testng m 8

« were conducted locally, and by the experience
tar containing the ingredients in the proportions
red and submitted to the Civil Engineering

mstitution with the
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As might have been ox

- obtained for t}
& L expected, th . ; S
mortar briequettes, e crushing stresses approxi i 5

-e 3

In the estimate the quan
A

the lowest poi tities
point and R. L. + 80200 gt 1y, <", Ols assuming a R, I, of
- L, OT 4 192.0 at

2.
o . The profile has been T Wi

y its means a profile een designed by M 3
PmCtlcal i tha(,}tan. be desggned Wh{ch c(z)lesw.o rth’s method drgw;
dams. are consider complies ve il 5

ed essential for th'ery a‘;Pprommatelyg;vithoﬁ? 2

safety of hj C
gh mason
ry

These conditions bri
s briefly ¢
(1) There should iﬁy Sehdn s
whether ab the outer face Wheﬁotﬁppreciable tension at ;
:]mptx; or in ofher wor i e reservoir is full, op ?}I:y pomt in the mas
i thiddle thied of the width o thse(/}f p;sssmae in b(;th sucelﬁllémer face, when (;l;r{; :
srofile. 'h cases should fall withir
all within

37 (b) That the intensit
};umt, decided upon as the Sg;‘letﬁrof }P_Pessures
ons per square foot. Sl o

at the faces, shall not exceeqd

o load 2
(=] for the materi a certamn

als used, in this case 8

~ formula.

The dam wil
face will be protected by
face will merely be plastere

'

: (¢) There should be

% masonry.

A strict

a factor of stability of 2.

A profile has also been des
shewn in drawing No. 10.

In drawing
and the difference

The exact differences

tables given on drawings
90 ft. from the top

feet down to
what from the

stability is 1:80 as against
indeed it 18 rea (

considerable ;
pressure on

Tt will also be
~ lower portion of
 excess 18, h
been a moot po
in the portions
tions for theoretic profiles &
that the intensities of pre
than those given

sultant pressures I
1 the calculations, the pr
Hence the pressures at the outer toe, when the

whereas i

the batter 0

29

no danger of sliding at any horizontal layer of the

observance of these conditions will produce a type of profile having

igned by theoretic mathematical process which 18

No. 11. this theoretic and Molesworth’s profile are superimposed

between them exhibited graphically.

at different sections may also be obtained from the
No. 9 and No. It will be noticed that from 40
of the dam Molesworth’s profile differs some-
theoretic profile. At the point of greatest divergence, the factor of
; i retic profile. This divergence is not very
lly less, because the vertical components of water

¢ the front face, has been neglected in the calculations.
noticed that there is a considerable excess of material in the
Molesworth’s profile, as compared with the theoretic profile. This
P tavour of Molesworth’s profile ; because it has

owever, rather & point 1 T ) s ; ;
actical assumptions of the directions of pressure,

int, whether the pr 1
of the structure near to the faces, on which the theoretic calcula-

re based, are really correct. It is asserted by many,
gsure near to th-e front and back slopes, will be greater
by these theoretic calculations, because the directions of the re-

i1 be tangential to the curve of the batter,

ear the surfaces, W1
ossures taken account of, are only the components

normal to the horizontal plane.
ir i or than those shown in the theoretic profile, and

reservolr 18

this would indicate a greate
Molesworth’s pro

The 3
stresses she
calculating.

crete in position during const

happen to be
the work and

The dam
R. L. + 207°00 for the unwatering of the reserv

another culvert a
left bank channel at R. L. + 95400,

of 450 ft. the
fixed on it.

water. The
more than 30

this height practically vert

te fear the ac
ing along the
raining wall

A road way 13 feet in

wn in the proﬁle calculations,
Tt will, no doubts, add to the stability,

This portio

1, will be great

> width somewhat similar to that given by Molesworth’s

file is therefore adopted.

1 be built of conerete to this profile. The rear or down stream

a thickness of 3 feet of rubble masonry : but the front

d with surkee mortar cement to render it watertight.

magonry is nob essential to its stability against the
and has not been taken into account in
but its object is to retain the con-

ruction and at such times during construction as it may
f flood water running over the top of

feet of rubble

subjected to the violent action 0
down its rear slopes.

will be pierced by two under sluice culverts with sills at
t R. L. 4+ 229:00 for the turbines and by the head sluices to the
At the extreme right flank for a distance
lowered to R. L. 4+ 296:00 and automatic falling shutters
1 will be utilised as a portion of the escape for surplus flood
clear overfall at the highest point will be on to rock and will not be
feet. This is not excessive and as the rear slope of .the dam is for
ical, and protected with rubble masonry, there is no need
In order to prevent the flood water from flow-

crest 18

tion of the overflow.

face of the dam
18 provided to divert it to a safe distance.

width 18 provided from end to end of the dam.

oir (as described further on), by d

Rubble facing.

Culverts
throngh the
am.

towards the river vide drawing No. 4 a masonry .




NP o i i o
ke

P e

24

It ;
t 1s now the almost invariable practice to

of dams. Th ;
pr ese wer . .
e absent in the or provide under-sluices at the base

ginal project.

3. To facilitate construction.

The first consideration i one
L eration is of the very areatest
late been a point of much cont,roversl;r pitchict e and has o
: ortanc f

The many large tanks i
tically ino i $ n the Madras Presid i
rema.l}:ks heg-zl:ahve from this cause is a iency which have become

sufficient object lesson to Justify 5 11;:‘;

It has been asgserted, for i

Yo , Tor instance that the Bh ir i
o Rl g e capasity 0 that mon Ry
not the scouring action of Od he level of the crest of its dam WI;thI'np P S
e e g | t}m er-sluices resorted to. If thi g g

, okt ( 18 be true, then by the ti

ol g s s ful n serving the land, it will itsolf i PlEs ame
e y diminish in ability to retain the full quanti’t;rt .g?lwzre:t?: 1ffoJuSth'be},l e
r which it had

created the demand i :
S bpaairy » and in 80 years from its completion would cease to t
€x18t ag g

Of course the rapidi i :

; rapidity with wl ilting w

gl;et]?}lanmy and quality of gilt Ty ;C%hg'llv?rmtg would oceur
sy ;?1 tp:;mt for the Kothayaur. Fortunately ?rgz'l
t ears

1t may bepgnsidsxlzgl‘g aﬂ% small but the records of other rive :

of silt to water as high as ’Ognlsseanc?l‘ﬁhe Rhone and Vismlr; S]:?EW pon i
< » e 5 I 4 el ear 1

river which supplies the Bhatgarh resersogl{ﬁjﬁ’ the Indus si7, and 315 rl(zgl(f:xllc:ﬁ

» would depend o

n
gWe have no exact information
some rough tests lately made

The beneficial effe :
t that is i

A A B ok urlocs i ﬂc ascribed to under-sluices s i
h % e flood water is dis sluices 1s, in my opini
pizgéxfi};le? I;r cf;?n say, un(liess it is confined frﬁ)a;ggig fhr ces with very fttlo

2 ess
check of velocity ;1;1":; t‘}{’lg out c;w_ar the reservoir there
result, namely, the deposi ;Oilg?.ymg streams enter the re S:‘;g(s)ti’ be a considerable
to carry forward (chiefly sand). such silt particles as the rex r, with an inevitable

Those who advocate i

: s the sluices f
voir assert that, it es for the lenetheni i
B i b T oo tha e o e Al
S5 o i o el G ot s Mg b koo he largest quantity
velocity, and that the silt rta: ux that there should be 5 open to discharge all
E ares through the sluice pa letl?.les ‘would therefore be carrie((l) SR rockabic’ eheckii
ettt 1oa OVerlooked that the silt i' Lhis 15 no doubt true as far out of the reservoir
gumgaimrent which must aggre, alt that is brought down throughout tials - goes, but the faob is
s o floods, could n bg b i E a greatly larger quantity than th € rost of the * monsoon
i s ot be mfluenced by the under-sluices (Whicl?t 201;33 by the few earl;
o 8dmittedly and

gwm Ay

iz in flood s lnte necessarily have .to be cl ;

Gt septener.© Teservoir bed. osed during the season) and would be deposited on th
on the

The effect of under-sluices in the d |

_ . ams a - 4
:,:Oi ngliry; rg;ers (alfad the same is noticeable elsewgrl'l(e);i 1t1111 ehﬁiql:avgry, S
g Pk etp :thnne} for a fewj hundred feet immediately abo%els Iéxgrely e
iy = ,ls1ho e river bed being choked with sand to a level Tlll s
: ! . They have failed to maintain a deep bed in the riv s
immediate neighbourhood. e o o
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almost entirely of sand the lighter silt particles being
therefore, but little beneficial effect would result

f ‘
\ The deposit consists
d deposits, although the

: opinion
carried forward. In my 0p , Ul ) g, 1%
£ by the introduction of under-sluices, 1m art esting san

lichter silt would no doubt be carried out.
b . > .
On the other hand, it should be stated that in the designs for the Bha,\{mn
dam in the Madras Presidency, a work likely soon to be unde_rtake‘n,‘ under_-sl'luces
a?e to be provided with the intention and expectation of preventmg silting. Similarly

-e built in the Bhatgarh dam; and in the case of the Assuan dam,
than 140 under-sluices aggregating

ander-sluices Were t .
r0posed to be built across the Nile, no less th: . . '
P in area and capable of discharging the whole of the Nile flood

uced in the dam, at very great

7 feet

?\:r’s(x)t(e?' i(flilizflr:n afflux of about 14 feet have been introd
cost, with this express object.

And I should at once, in the light of the opinions e_xpr'essed in these designs,
recommend that under-sluices of sufficient power be provided, were it not for one
praotical difficulty. It 18 this. 'The dgmzmd for water from the reservoir }V]l],
as explained carlier in this report, begin at the middle of May and continue
throughout Jung and July. Now the early monsoon floods ocour towards the end
of June and in J uly : under this system of preventing silting these floods would

have to be entirely discharged through the under-sluice immediately they oeeur.
Tt would, therefore, be necessary ab that time to keep the reservoir practically
t with the imperative necessity that would

empty, and this would be inconsistent W
exist at that very time, for a comparatlvely full reservoir for supplying water

for irrigation purposes. Unless therefore the system of irrigation in the south of it

Travancore could be revolutionised to suit the arrangements of the reservoir, the
under-sluices could not be put to use as «ilt clearers. The difficulties in the way of

would be well-nigh insuperable.

Tn these circumstances the first consideration in favour of going to t

expense of under-sluices need not have much weight. .

The two remaining arguments in favour of under-siuices, namely, to permit Utility in the
present nnder-

unwatering in case of necessity, and to facilitate construction, are however quite Fiing.
weighty enough to warrant the introduction of sluices for those purposes.

During the construction of the Peryaur dam the greatest hindrance to
the work was caused by omission to form under-sluices at the base of the dam to pass

the ordinary river Aow and g0 keep the work free from submergence. And now
the Chief Engineer, that the omission Wwas a

Madras P. W. D, informs me
lamentable mistake and is now after construetion very seriously felt as it 1s
found very desirable to unwater the reservoir for inspection &ec., but it 1s

impossible to do s0.

Two under-sluices have therefore been provi_ded. _ They
cast iron gates of special design 8 feet high and 4 feet wide.

The sills will be placed at R. L+ 207:00. When the reservoir is full the Deseription of
gates will have a depth of 84 feet of water above them. It will never however be under-sluices.
necessary to make use of them under such a condition. If made use of for
unwatering the reservoir, the gates would not be raised until water had fallen in

the reservoir to about R. Li 4+ 26000 i. e. under a pressure due to a head of 53 feet
of water over t h gate. Butin addition

he sill, which amounts to 98,000 lbs. on eac
to this, the friction of the mechanism and the possibility 'of mud, trees, stones col-
lecting against the face of the shutters, renders the ordinary form of gearing for
operating sluice gates totally unsuitable for these.

In the Bhavani and Assuan dams, the under-sluices of which, will have to be
worked under about the same head of water, Stoney’s patent roller gates are
rovided. These are gaid to be quite officient : but the cost is very heavy. One
Jand exclusive of carriage and fitting costs £ 900 or

te alone delivered in Eng f
about Rs. 15,000. Including the cost of fixing two such gates would probably
involve an expenditure not much less than Rs. 50,000.
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O i Sectioﬁcefto the culvert ander the'g a'g thug to be overco g 1t by
of the rear gate, which beingntlhgz-:)lflgll)ﬁ < e
Y cleaned ap

cated and the
- Pressures on th i :
great difficulty. e sections comparatively small, will eQ, matt . IUbI‘ib.

The sill in fro
; . ; f th :
tron grill being fixed Izt ot the well is extended up-str P
?[‘f the front gate and b(;iﬁre‘éent logs, boulders orpot,heiaslﬁ iuﬂ]me.nﬂy to perm:
hé floor of the cul g drawn into the culvert ch debrig settli permit an
culvert will bo Tined ashian. camy L, 12°, E366s are opencnt
; , €ach sto € Opened.

length to ext, in
end acros i
%f § the culvert and under each abutmentne poing of s

e culverts will also be of ashlar work

The diSChaI' e t
; g. .through hese lll[(]e‘ S u'ces Wi Di
hea‘d Of Water, but lt 18 calculabed tha:t thely- clolu[ H, : U aIJ i 1 th
Se, var “"]tl e

» a’nd Rl >
1 207:00 m 6 days. I - oir between

to permit an examinat;
amiation of Thi
n of the dam and the exeglti:iosl? 0(1)}1(1 be rapid enouch
- any repairs foun
nd

Position, v Heap Stuices.

makes it imperativ, 1 the irriga on ch
e that the gat : irri
gates be at all timeg under t;co i llg,; . annels
mplete and speedy
peedy

As before, so h :
s , this could
gates, but as the i could be effected b
B . y would probabl Yy the use of St /
: lﬁ; idﬁélil;}iz(;mgargd to the total costyofc(zit;noi. l?ss than 11 Iacso l:)?’y > Patent rollor
» designed a structure, which T hlgp?eﬁi] I have, after
save 5o large

and meet every requirement, |
an expenditure

e To overcom ' o5
. AR e cra?tetsheodlﬁpulty of the great head of water, t} -
set being capablo of dischargivg futo the shaben 1oy the Mo s
SR ey purposgsnb 1oto the chamber the full qua,nti!:yl'1 gfr 0‘}:’::’ e
. er re-

Each set of gates will £

+ 984:00 the 7 s will be at a different level. !
he intermediate at R. L. + 27100 and Zﬁe ]o;lr‘(lal:t ‘;I;PEI SI?t it r)R. L.

. . § _‘_54’.00.

rough examination, serapi
» Seraping, fitti |
water pressure on th = | ng and cleaning will e closed : ﬁill;tte;ai B
0 the front of the front-gate, bei W, o e
» being thus balanced b theg’ and the :
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admitted to the chamber and thence
thout having to overcome a pressure
Moreover, that the excessive
£ the ordinary type of vertical
ed by its fall in a vertical

1 that water can be

the channel at any of the reservoir wi
t)?\ the ga reater depth than 17 feet. .
velocities through the sluices that _wou}d be set up 1
ate were used will be avoided as 1t will be destroy

direction into the chamber.
vith a series of culverts under the

will communicate directly © _ .
d the piers between them will be 5

Iverts are of 4 feet span atl ' '
11 be inadvisable as the pressures

The chamber
than these wi

main dam. These cu o
i ts of larger span ) |
o Culvlir on the gabut}:nent and intermediate piers would become very

of turbines and gearing of a Tubines for
operating the

excessive.
tes will be operated by means .
nd easy control of one 1n- sluices.

, geries of ga
e & will thus be under prompt a _ j
s regulation of sluice gates by

that would resu

imple description 81 :
fllivi%ual 'I‘l?is i« a matter of great importance a . .
: as always proved yery uncertain and unsatisfactory. The tu rbines
te any series of shutters with a head of 20 feet.
assing through

manual power h
will be of ample p°
They will be set up
the dam.

The sill of t.hi
Jevel in the reservolr
head of about 90 feet o

wer to opera

1l communicating with a culvert p

in a we
s culvert will .be at R. L. + 22900 so that with a walter
as low as head sluice sill level (+ 254:00), there will be a

f water to drive the turbines.

The head-sluices to the right bank channel will be
f the dam precludes the gelection of any other

i ky spur ab the left flank o
lllat)gs';]iltilc.)c;;3 erSEhe head-gluices and offtake of the left bank channel. But the country
. are several points on the lake

t the right extremity, 18 mMOre favourable. There
20111;0111- %vhere head-sluices and an offtake for the right bank channel can be com-
veniently fixed. A point has been se

lected at a saddle w
of about + 259:00.

As' a simplq
will be built with s1
of water against eac

quite different. The

hich has a reduced Tevel

hree independent sluices

¢+ and more economical arrangement t
54:00 and thus the head

ls at R. L.+ 28200,+ 968+00 and + 2
h gate reduced to workable limits.

een the sills of the sluices and the bed of the

d by means of masonry drops constructed in

The dfferences in level betw
they combine in the right

right bank channel will be remove
in the rear of each of the sluices before

the channels
bank channel proper.

The sill of the lowest vent is placed at R. L.+ 95400 although the bed level
of the right bank channel is at R. L.+ 940:00 only. If any advantage is expected G
by drawing water at the 240°00 level a separate sluice would have to be built.
v. EscapEs.
royides for two escapes, one 450 feet long at the right position and

adjoining saddle, as shewn in lonsth:

The revised estimate p
550 feet long at an

extremity of the dam, and one
drawing NO.

In order to arr
of surplus flood water,

ory arrangement for the escape
nvestigation has been made. It

ive at a thoroughly satisfact
he surplus water may be

very careful preliminary i
" has enabled us to select a design of escape, such that, t
got rid of with absolute safety, at a very moderate cost.

In the original estimate for this project, it was designed that the sarplus .
» should escape with a considerable depth (about 10 feet), in order to shorten (n:’:{]:;‘;.!’é“;:,
the length of the escape, for the sake (mistakenly) of economy. With such an i crigihl
arrangements in order to prevent the flood water from overtopping the main dam,
its crest had to be raised above the Jevel to which the floods would rise on this
t on their subsidence the actual quantity of water retained in the reser-
¢ of the escape itself. It is obvious,

cape; bu
e;v?)irpwould lie below the level of the cres

wate




PEMINSION foy .

9 5e o =

4 3 enc e J)ligl’lg and eshi
WL Y Ma Eene 3

T -‘:I'I'J..L" s 3 i 20 ‘She Chief

tun o+

Eer -

———— _M\ﬁ';a.

aies  When' it '35 Borne i mind
onry would amount to about
perfection of such a design
How arranged The design now submitted will be made ¢] e i
- for now. 2 A

None of the masonry in the dam will be useless in the t?g;pt;}::(: (ei?‘i:;:aidNaoi) oy
The crest of the weirs or escapes is placed at R. L. + 296-00 or SPfeet bel ot‘]rle.
full reservoir level. On this masonry crest l sl

gates,

their upper edge will be exactly at full reservoir level. They are attachedytowtil:

masonry by means of bars. One end of each of which is pivoted to a particular
spot on the gate and the other to the masonry.

. As long as the pressure of the water on the portion of the gate below the

point of pivoting, is in excess of the pressure on the portion above that point, the

- water in the reservoir will of itself maintain the gate n an erect position on the

weir.  But as soon as the reverse is the case, the gate will fall flat on the masonry

of the weir, as shewn in the drawings, and the water in the reservoir be free if
8o permitted to escape to the level of the masonry crest,

At Shw B o A A

: The exact point at which the pivoting of the bars to the
1n the design, is caleulated (vide appendix I ) to ensure that the gates will fa]l as

_ There will then be 45 feet of water flowing oye
crest.  With this depth 31,000 ¢. ft, per second will be discharged ; buz I:;stlil:
explained further on, it is possible that so large a quantity as 39,000 e, ft. per
,n.secpnd, may have to be disposed of. With such a quantity passing over the weir
it is c{zlculated that the depth on its crest will he 5+ feet and all masonry works
are designed to meet such a contingency.

It Wil} thus be noted, that the relief and safety of the reseryoir from the
effect of receiving larger quantities of water than it can safely retain, is effectua]]
provided for by an automatic arrangement ; and that is of course 3 very desirable
pomnt. Any arrangement dependent for its timely working on a staff of watchers
would in practice be found very risky, and likely to endanger the whole work It:
will however he necessary as soon as the flood begins to abate for the staff of
lascars to proceed to raise the shutters again into an erect position on the weijpr

crest and so retain the water at full supp] level not allowing it to run
; t
down to the level of weir crest. B g 0 waste

. By actual experiment it has been found, that 3 or 4 men can easily effect
this by the rough and ready arrangement of standing on the weir crest and rajg.
ing each shutter. But here, a foot bridge has been provided clear of flood water
on which is placed a wynch running on rails, by means of which the raising of the
shutters can be very easily and rapidly effected.

Quantity to be

iy The quantity of surplus flood water that the escapes are capable of dis-

charging is, as stated above, 39,000 c. ft. per second.

It should be explained how these figures are arrived at as the a
high for a catchment area so limited as that of the Kothayaur. g

During the past few years, a daily register of the depths of water in the
Kothayaur river has been ‘maintained "at Pachiparai. By means of this, it has
; been estimated, that the maximum discharge in the river during that period, has
i been 39,000 . ft. per second. But the calculations have no pretension  to great

' accuracy ; and at best indicate the maximum discharge during those few years only,
Some check has therefore been endeavoured by means of the ascertained rainfalls,

How arrived
at.

Registers of rainfall at Augusteermalai, Eridge, Corrimoney, places on the
elevated hilly tracts of the Kothayaur basm, and close neighbourhood, are available
for a good many years, so that a fair idea of maxima falls of rain over those

1w

Rainfall
egisters.

%

) 5
29 :
{ : ills have also been
| .med. Registers of the tracts ab the foot of t%l(]}’h}‘}n?wai
brabts iy DY o n':st 9 yczrs at Pachiparai, Colasagaram, and Fonmana.
rag - E 3

~ ing the p : .
kept during t . e f in a given time from the
I of these, the maximum possﬂ_)le run oft in a'"?lrvtion i
By mean%menb might be estimated with faiv ap}l)ro,'\mm» 1’b l(e fabafe OF
Kothayaur catc s in:‘ were it not, that owing to the maccgsm L T
check on the river t% %lait;]’g no topographical survey of it has been ]ma(ti e, an il '
. e the pilalns, o "L . 3 s1te F am 1de

the country ab{? ‘t:he fu‘e!], of the catchment basin above the site of the dam (

‘ v " O (e <«

are unaware

: ([ -
dra“qng No. 1 g g 1 ; 91
Horsley states that the area above PaChlpf.u'a.l, the site ?]f the da;]?,’l;;}i
Mll OIiVIry Bourdillon who has personal acjuaintance with the country es
i es. v
square mi

mates its avea about 100 square miles.

g 3 ia trigonometrical survey map of this portion of the

o 'Goziilarlllr;ez? 1Ij)l?atnlz ?:}12112 ﬁilly portion, where the Kothayaur is now

i ek pijw'ts rise; the source and course of the river is not correctly she.wp
e t(I) tJE%*‘;cl)w knm;vn that the Kothayaur takes its rise in the hilis be]nnil
gfutllﬁlkﬁ:hilbpeak and flows about due north for s%me 8 lmi})cg ;;) Peall. Mﬁti?)ihirtlﬁf}u
i vt ing rapidly from about 3,500 to 1, . in elevation at that

i ailf? :Ee;'zlli)&(fglllll‘;f);rzzlc)lédﬁz) tIl‘w south-westward and falls by cascades in a
F:;'n rt;iies to the level of the proposed reservoir only some 300 ft. above sea level.

Catechment
area,

i i I8 1 ' : r a matter of considerable doubt
nspection of this map, it would appear a matter oons "
hethelI'3 {hznc;tc}[iment area can pos;:.ibly exceed 80 square miles and for purposes of
w .
calenlation it is here assumed to be of that area.

at the various stations Mean annunl

"The following table shews the mean annual rainfall it

the details of which may be found in Appendix.

Mean fall

Station. in inches.

Number.

ol

Angusteernralai

{8

Eridge ...
3 | Corrimoney ... 146

Mean.....! | 182

an of these three stations, namely 182 inches per annum, I(ilay.be tla]‘fgli
th Ahl:;:u over the whole 80 square miles of basin. This would give 1,25
as the rammiz

nillions of ¢. yds. as actually falling during an average year.
% y

= isc rges at rac 'p rai, referred to
1 & 11 111‘ 1 ll 1 ». « < 1 a ],

Now from the registers of Kot aya discha ge t. [’r h '
ve, it 18 callcula,ted that the average annual quantlty of water that passes down
ab() k) 10 1§

the river is 1,070 millions of e. yds.

cati -off to rainfall for one year nutio of fiow.
1t will thus be seen that the mean ratio of flow-oft to rainfs y BRatio o -

55 a8 110 1117, § i
: T A i rtant point) during any short
The maxmnm‘l ﬂt(:lvgéoﬁfn (:: ]}11112;13 f:gol&pfﬁe acm}z)tl tal)l T he%e will occur
o h?“{fv?rasin takes place after continuous, but possibly light, falls, S?’ﬁ.-
beh heavy’ 1? g t-(l)le soil to such an extent as to prevent 1ts abso;-pmon of any fur-
(t;;lent ;:gq?]aétl:; a bThe i)eriOd is generally between July and December.
her quantity.

_ i £ 1

o : ils, which shew that the maximum run-off Wll'

b blA%%iigli\n Ithgew:r!lsoni%ta(l)]fb’ OZtober, and will bear a ratio to the fall of
.

: Il)ri?o 1.()& or near]y as 25 to 26. : .
1896 the highest recorded flood up to that time took pla,ce‘.
Th ll(zzitt;l?va};ezgcertz;ined by meauns of a corrent meter. The dlscharge was
e ve

ascertained to be 35,000 c. ft. per second.

period



~ Cee flicient of
discharge.

a 11 i Nneer
. 30 .
In 1897 a heavier flood than this occurred: & Hatb it v
depth of 1'-6” greater than the 1896 ﬂood,sbui :;grt,‘m;l:elgauge e e 8

out of order, only an approximation at the velocity was i :
ossib =
charge worked out at 39,000 e. t. per second. Altyho,,g}f’th.m le, ::'Iid thea dxse
excessive 1t is safer to adopt it as a possible maximum. 18 quantity may

If these figures are substituted in Ryves formula for discharge D—( | M2

it will be found that C must have a value of about 2,100. At first «; i <
pears somewhat startling. But after a consideration of the actual sg&g&,gs
of this locality this high value will not appear extraordinary. TIf this ascertajned
discharge of 39,000 c. ft. per second, is multiplied by the factor 1-04, the actual
quantity of rain falling per second over the whole 80 square miles is obtained—it
will be 40,560 c. ft. per second. Reducing this to depths in inches per hour,
we obtain the result that a flood of this intensity could have been caused by a fall
of 0:78" per hour over the whole area of 80 square miles or of 1:56.” per
hour over half the area of 40 square miles or of 3:12" per hour over one quarter
the area of the catchment or over 20 square miles.

A duration of such rainfall for 24 hours would represent a depth of 187
mches of which 18 inches would run off and 0+7 inches be absorbed.

Now the catchment area being comparatively small, a heavy rainfall over
the whole of it, is not very improbable, and still less improbale over ome-half, or
one-quarter of it. Moreover, the rates at which it must fall in each case to pro-
duce the maximum flood, is by no means impossible especially during cyclonic
rains of the north-east monsoon. When these considerations are horne in mind, as
also the fact, that country outside the reservoir bed is very precipitous, that its soil
is permanently saturated, that its valleys are narrow and run in the direction of the
monsoon ecurrents, and that the floods are generally of short duration, rising to a
maximum in 3 to 4 hours and subsiding as quickly, the improbability of so high a
coefficient as 2,100 is much lessened.

As a further check on its probability, it may be noted, that the ascertained
coefficient for the Tambrapurni river in the Tinnevelly district which takes its rise
in the hill tracts near to Augusteermalai is 861. This coefficient is much higher
than is usual for such rivers on the east coast, and is attributed to the fact that a
part of its catchment is in the Travancore hills about Augusteermalai peak. The
coefficient is calculated on the whole catchment, of which, the hilly tracts is but a
small portion; the coefficient for the low country tract could not be more than
300, so that the hilly tract must have one very much greater than 861, and thus
would approximate to the very high value that is now found for the coefficient on
the western slopes draining into the Kothayaur.

At any rate, these considerations point to the necessity of providing very
ample escapes, as has been done, to ensure the safety of the reservoir and dam.

vi. CONSTRUCTION.

Drawing No. 3 is a survey, shewing the general arrangement at Pachiparai
and its neighbourhood, in connection with construction of the dam and other

head works.

The level of the undisturbed bed of the riverh at ﬂl‘ce site selected for the

is +207:00. This consists of sand overlying the rock at considerable depth.

%:1; ;sma,tter of the first importance, that the masonry which is laid immediately
over the rocky foundation should be of unquestionable quality. It is therefore
necessary to keep the excavated hollow below the bed of the river, free from wr

~

i nstructive operations. This involves a diversion of the river.
;ﬁmﬁg nfgsonry dam 3£ feet high is to bp er:ect.egl, about 1,050 feet al}'the
dam site (vide drawings No. &6). This will raise the Water‘t‘q 2 evidabls
divert it into the yella on the right bank of the river rain over those

Y as the current meter %

'

3
\ d th k r be
h . ‘ns and round the rocky spur

pe fg lgi(]ila{;l: I(llsischarged into the river below

Tt is calculated : ;
and as for some 6 months in the yeal

exceed that figure, unimpeded operations
will be probably secured.

The greatest care may therefore be

masonry. Lhe W
reached. }

: ing capacity about 960 c.1t.
g;sci;l];zr%ljvgt;rsion channel n disposi
being ‘overtopped and work interrupted ;

1

hind it, by means of a timber flume, whence

the dam site.

that about 500 c. ft. per second can be diverted in this way

the discharges in the river but seldom
on the dam foundation for that period

taken in securing a sound base for the

- i i il about R. L. + 22000 is

k will proceed in this manner unt ! is
At thisorl’evel thep two under-sluices will have been completed and their
960 c. ft. per second, at that level, may be added to that
ng of river flood water, without the masonry

so that as the work progresses above

the 22000 level, the chance of interference by floods will be daily lessened.

At R. L. + 227:00, the masonry of
bottom of the flume,

the dam will be up to the level of the

so that from a few feet above that level, the flume will cease to

i i ) . + 22900 a culvert
1in keeping the work free from water. But at R. L. -

2? ‘:;S(:;;lanl Ilfor tll)le %urbine is to be introduced, which will practically take the place
of the flume in dicharging the river water.

At this level the under-sluices will have increased in their discharging capacity
up to 1,360 c. ft. per second under the increased head, The velocity through the
sluices will then be about 21-25 feet per second and it would be advisable at that
level to regulate the discharge through them, entirely closing them when there is a

greater head than 47 feet over their sills.

Thereafter, whenever the under-sluices are not able to dispose of the water

coming down the river, it must be passed
proceeded with in sections.

over the work itself, and construction

It is intended, however, after the masonry reaches about R. L. 240'00_ to
ass all the water, or as much of it as possible, over the bare rock towards the right

flank of the dam, so as to avoid the severe
100 feet over the new masonry of the dam

shocks of a clear over-fall of from 50 to
into the deep bed of the river. This

i iably possible, but may be striven for by keeping the keight of the
E:zozg; 1::1 lal‘iaa{éft gagk and across the deep bed well in advance of that towards

the right flank.

The position of the surplus flood escapes which can only come into use on

completion of the dam to its full height is

also shewn on the drawing No. 3.

The position of the mortar mixing machines is arranged near to the work

site; they will be driven by a turbine wh
fume. Close alongside the mortar mills, t

crete is arranged.

ich obtains its motive power from the
he platform for the mixing of the con-

' ies is divided into several branches at one
_ The tramway from the stone quarriesis divided into
end of t’ll‘leemixing pylatform and the stone delivered by tipping out of the waggon.

The tramway sidings are elevated

on posts about 6 feet above the mixing platform,

e is ti it falls down clear of the
the broken storie is tipped from the waggons 1t
i:r)hg;%: :I?('flf":he rails, and the waggons may be immediately removed to make room

for others.

On the side of the mixing plat‘f‘orm
will be laid by means of which the .mged
site. As the waggons stand on this line,
mixing platform so that t
a final operation of mixing.

g bl To ensure the thoroufr]} mixing
' Ilnff 0k o s orm, it will be divided by b

far from the tram-line another tram-line
concrete may be conveyed to the work
their tops will be on a level with the

he mixed concrete need only be raked into the waggon as

of the broken stone and. mortar on the
alks of wood into parallel zigzag partitions,

~h of which, the mixers having received the stone and mortar in
v ; :

In the year lo- ] to turn them o
| ity 4, lalmeu haye hecome
The velocity was &  “al0€W " haye
ascertained to be 355900 . ft. pes

ver and over towards the other end, on
thoroughly mixed and will be merely

Discharge
through
diversion cab.

Disposal of
water at
various lovels.

General
arrangement
at work-spots.
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V. DISTRIBUTION.

i. (JENERAL DESCRIPITON.

1 will be effected by two channels, one taking off from the right, Chansels
left flank of the reservoir dam. Please refer to drawing No. 1. e

Distributio
the one is called the left bank channel, and the other the

and one from the
Tor ease of reference
right bank channel.

- The left bank channel ends
dam. In connection with the supp
channels will be excavated.

The Tiruvancode channel.
The Eratakarai channel.
The Parakal channel.
The Anandanaur extension.

The Tovala channel. : .
The Attur channel (yet to be investigated).

The right bank channel .proceeds as far as Parachalai, there splitting up

into various smaller distributaries.
The following table will shew the areas of new land to be supplied and old Arasunder

land to be aided under each channel. ’
prifem R R : , Gt L5 Ll

at its junction with the Paralyaur at the Puthen
ly that is there delivered, the following new

: Name of distribution 0ld cultivation New cultivation
Nmﬁfﬁgi ;xll'a.m channel. to be aided. to be supplied. Remarks.
e o A i, ALY A
i mvanﬂO_dé = 6,200 The area given under
Bratakarai 1,;38 Attur channel is only
Parakai ... Fs roughly estimated as
Left bm}k Anandanaur extension ... 1,700 the investigation as to
channel. Tovala 7,100 the feasibility of the
Attar ' . 5,000 channel or the extent
( By existing channels 25,500 1,200 of the country it will
serve is still undis-
A posed.
25,550 . 23,220
Right bank 16.780
channel 3
Totals.....crne 25,550 40,000

s

In the table on page 18, shewing the reservoir capacity, sufficient water for Duty of the
the whole area was caleulated as being impounded at a rate of demand of 1 c.ft. ™™
to 45 acres. This amount ig excessive, but was so assumed in order to be on the
safe side. In designing the irrigation channels, the rate will be taken at what it may
reasonably be expected to be, namely 1 c. ft. to 60 acres and so avoid unnecessarily

Jarge and costly channels.

Evaporation and absorption a
sections of new channels of considerab
‘sometimes very considerable until the sojl
logs will depend on the nature of the soil, the de

re also to be considered in designing the o i
le length. The loss of water in that way is Sypoption
becomes staunched with silt. The actual tion. y

pth of water in the channel, tem-

In one recorded instance of a canal in the Bombay Presidency, the

d absorption in the first ten miles was 50 per cent. This is
On the Nira canal (Bombay) the loss in 100 miles of

length was at the rate of 1 c. ft. per second per mile or about 22 per cent of the

whole quantity admitted at the head. Experiment ma.de on Punjab canals of about,
h gave a loss varying with the time of the year from 12 to 14 per

erature &e. v
loss by evaporation an
of course an extreme case.

50 miles in lengt
cent.
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masonry work across the Ehanid s
-, 18

Im

designed to effect this.

3 As the Paralyaur fig
1s provided with yaur floods are ver ‘
h swin very sudden andenga:
%)evel of the water in %hég a,ges’ W_hmh will elose ‘Emay oceur at night, the desi
b asds oon as it falls, they ngelr ;1898 above the hvmﬁecaﬂy- immedja:e]yes;%t;
onwards. Thi h Pén acain to o Water j »
}79 felt with a ?ise:iugtf;?:;;c&a&raligemenb ;gv?iﬁl rg?no‘_’iogn the c'ham:llaatt}: il;annel,
ance is always an unknown qg;m-g t‘i:;; Operated by g s{agnilfet&:hat would always
\ £ g cars waSe sy
vigi-

As soon as th
flood water ese flood gates are closec W R
an osed by t s 3
By 5 08,83 813 romain chove he et et e e
Y> and would rige’ and overt water will not be er
v

of the chan er n(
hannel, unless some means for jts escape is pro&idg?ip ﬂl%brdeace h the bankg
3 ¥ e - , L

provides a surplus weir
o
r escape from the channel leadin g into the P:lgﬂ therefore

the Puthen dam.
ralyaur below

As the ordinar :
than 1 foot wit y water level in the channel could 1 :
¢ fAred masonry]c?-g;? :ndang'ermg the safety of its %‘;fﬁ;":lfe permitted to rise more
ately costly. ; ype would have to he very lengthy ande:;a:ﬁg %f the ordinary
i i i - : la be proportion-
able weirh;r‘i]::;gll:, r:;? : ‘;Z%Fhls to very moderate limits
escape boing adopted. . 5o ers of the same typo

by employing the move-
as those for the reservoir

ni. TIRUVANCODE CHANNET,

The supply f i
y for this ch ;
Puthenaur as far as 5 lﬁilzgn%&v ﬂ% pase down the existi

Tiruvancode channel,

The length o e new Tiruvanccd
L g f the ne ruvanccde channel will be 21 mile and 4
- miles an ,600

i ng Pul
eet where it wil] ta.kbe oi}l:'l giggbtl?f ll;am
ew

It will have a bottom width of 10 ft '.at h

of 11 ft. per mile. Suc
3 ¥ . ch a ch 1 & -
will be sufficient to serve 6,200 ﬁ:ﬁ ;Zﬂll f?lscmge 2k
i

width and depth will of course decrease as dis

. ft. per sec £
er second for 60 ond which
tributaries take Og'flr'es_ ! The bottom

Of these 6,200 acres 3,100 consist 0

. 3 ¢ »
and 3,100 will be entirely new land, e already under rain-fed ir rigati
on

The country throu i

St hrough which tl

g i A e
d e o 3

045, Cond abin alt: :l\:ancode saddle) the greatest depth of :

PV e g t the 7th mile, through another ‘{) Ot cutting being abo

‘ with a greatest depth of cuttingcof 63 ft. Yae malled dg e

Careful trial pi
pits have been tak b

thiss g - taken at point

wainbﬁzgr?lfg‘e;gifi% tth " 1? e Bt pmf?t sw]ihthzsft t:'i]o saddles and it has

7 > stratum, with which e e soft deco ;

at Colasagaram saddle occ;u i so much difficulty ha omposed

) rs in both cuttings. T Y 188 been experien

for concrete culverts through these saddles gz;.s op:]: i‘:’f;’i‘:;‘; thglrlef)ore provigzg

Will be risky and

difficult.

There is but one eross drai 2
: 0 f an s

It will be passed under the channel inage of any importance: the Parayan

ed for the left bank channel. Yansh By mmanony DOCT L ETONERS t'd’Peydesi:fll-.

The minor drainages are disposed of by simple culverts. -

The head of the channel is provided with a
X regulator to g
ﬂov(mg down the Palpanabhapuram Puthenaur. At grarious po(i:z(x);lstl:)xi g:g 1;";’:;

erarar S L P

s ]
e \ -.}
"2 b lont st ans e -l s | b e TRk 4T Nynwret, ST ety y

£ 4 ppg
= eyl ',_«‘ =

| of the channel t
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all escapes for the disposal of any s
or otherwise.

distributaries are also provided.

urplus flow that

here will be sm

may be caused by heavy local rain

The necessary irrigation sluices for
crossed the necessary
d cattle traffic.

M e PRRE o,
o roads are bridging is provided Bridges
passengers an

iv. ERATAKARAI CHANNEL.

X ¢ exists a short channel of thig name 1
e ese!i 7 El:?:ﬁi; of the Padmanabhapuram Puthenau

length taking off in the 0 a Fraiint e
: g1 ] ove this existing part and ex end 1t to ©
- Tt s intended S0 SRR 92 cubic feet per second.

The channel is designed to carry
works and masonry drops

all masonry Cross drainage ar
g however are of a simple description.

Wherever publi
as also foot bridges for

mile 2,200 feet in
r which supplies
miles 1500 feet.

several sm

All the work
v. ANANDANAUR K XTENSION.

There are
to be provided.

for this channel will pass down the; existing Anandanaur and
The SUpPLY These will require no alterations.

Anandencolant channel.
: The length of the new channel will be 5 miles. It will have a bottom
d of 4 feet diminishing to 3 feet a depth of 3 feet and a fall of. 2

width at the hea
feet per mile.

he countr through which it passes 18 I .
sea. T?leecg(r)lstruZtion will therefore be very simple with ver

masonry works for cross drainages, drops, bridges, &e.
that this channel will bring under cultivation 1,700 acres of

is flat with a gentle slope towards the
y little in_the way of

It is expected
fresh land.

As the soil is
the channel has been

le and the area comparatively small

somewhat loose and friab
r second.

designed to deliver 35 cubic feet pe

vi. Paragai CHANNEL.

No special description of this is needed.

It is a simple and short extension of the existing Parakai channel towards

the sea in easy country.
vii. TovarA CHANNEL.

The Tovala channel will take off from the Pa
ill be about 32 miles. It will have a fall of 2 feet per (pecrby

from its head. Tts length w

mile, 12 feet bottom Width and 4 feet depth, and will be capable of discharging

158 c. ft. per second, sufficient to irrigate the 7,100 acres. Of this area 3,000 acres
ndg, and 410 acres are

are existing rain-fed lands, 3,700 acres are entirely new la
: pated from the Palayaur system through the Chellamturuthy kil

lands mow irriga :
which kdl will B2 absorbed by the new channel and these few acres will have there-

fore to be supplied. ‘
The channel will pass through a sorpewhat difficult country in_part of
its length; the first 5 miles as far as 'Ijhadlks.mmncopam will be in side long
fairly easy country. The next four miles will be i very difficult and rocky
country, which will very greatly enhance the cost of construction of the channel.
Then for a lenoth of 8 miles the country 18 level ax_nl easy. Aﬁ?r this for
o distance of 6 miles, rocky spurs are encquntered, which will necessitate cost!y
blasting operations. Thence for 14 miles to 1t8 end, the channel will pass throy' h
comparatively level easy country free from rock. :

£
' : 4 5

ndian channel at 1 mile 3,800 feet ogtake and
T deseription of



ey AL ERT 1Y s
B T T PLdANys anA .
O R e " ARA e8ting e
R g b LTy T gy 425 30
e SRR 8. Chilef Yneih e
TE T e o 5 — - A ineer v
o — "“lr-‘.___,,:‘ S y \
& e e —:—7%;@:: =

— : e

Aqueduets of 410 feet and 210 feet

orayaur r ;
The last of the rivers, the Po; respectively,

the dhapnel._ It is therefore admitted inko the

b ] » » 2
::zgulator will also be built across the Paﬁgizzo : e e ke
e quantities of water passing down the P

respectively may be correctly adjusted.

At the head of the channel a re Bt

- The usual distribution sluices are provided.

| viti. Tne Arror Crasygr,
This c :
channel has not yet been fully located. Investigation is in progre
SS.

_ A ridge of hi :
I it o théh:igh and rocky ground runs from the Paralyaur river above

e .
ection of Maycode thence jt turns eastwards follows th
e

Vallyaur as far as Tiru
# Tengapatnan vancode and proceeds by Mulagamode nearly up to the g
; sea

The existence of thi ; :
It had been hoped Uis rocky ridge is the cauge of A ¢
: ped that it might b o of delay in locating th
the Tirn 810 be crossed at one of vari . g the channel.
vencode channel, but after careful examina?ti(‘)r: Ix'igxliz g:;gtgelgr] f @ df iy
ound feasible.

It is now probable that
Sei A p the land will 1
~ channel taki £r0 ave to be served A :
Par alyaar 5 tngTi(;gv ttin the left bank channel in itg ;thb{)rmétﬁntn:ely mdependent,
_ ettar and proceeding thence via, Attuy mile crossing the

The channel is shewn roughl

i . in the irrigati -
will command obviously cannot yet be};ndicatgdlr;‘lllg?glon map but the areas that jt

1X. Ricar Bang CHANNEL,

This is the most im
e portant channel under th ject
6,780 acres of new land will be supplied. erOf evfﬁi%h - 000 :
3 s acres is

Y 3 X . n *
ain-fed area, and 9,780 is new Jand anticipated to he brought under wet existing
wet. -

locating the channel. *Its first 6 miles trav

erses an u 1
Ieoxcgﬁ'idaand du:hmpped country covered with close ‘{l!ﬁlegallgxy Tall:g : o s
ooy frgoof gnment was extremely difficult and tedious and the str;eéa g;n g
i y st(;m ever, The ahgnmgnt, however, eventually decided on, is ‘ood i d‘:m.id
o e costly. — After the 6th mile and up to the 10th mile, the count gis aisanf ~
and, and partly unexplored. Tn this portion there is rock, but anyrgxtensige (:-lc‘;sl:

work is avoided. From the 10th to the end, or 22nd mile, it is in comparatively

open, but broken, country involvi ’ !
i ,ground. ) olving a rather tortuous a.hgnment‘ in laterite side

rovided for them under the

e Thadaviaur, the Olakarayaur, and the zln;}imo M,;m{{%h e

 the same level as the river bed ifaelf.,;.yig%y::fl’.i? Grossed in flat Mntxy Be et
. : ‘ iex : V‘"‘ % s d 3

hannel just below the off. o i
andian channel and the Tovala 2?1‘;3);:};

: The usual shiices will be provi

as it is expected that

5 "'_1?’-” g ; .,J b ;'\f | 7 e
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! , into 3 distributaries, one

: i . ; 1 breaks uj .
At the 22nd milo Bt° g‘}m’ﬁleclll’a;:ﬁhalai yella, as far as Puvar, one passing

=, ; the right e d the last passing by
passing down up to Kollencode, an w0 .
dOWI;l v Sa}tﬁegﬁnglg ]i\dﬁlrllzl}:ngl;gﬁa. 5 here will _be a similar system of digtribu-
5:‘1?1:1?;;13}12214 ff)rom the main channel to the many minor.y S,

Cross
drainages.

The chief cross drainages.

Vulliar yella.
Chittaur No. 1.
Chittaur No. 2.
Tenganbudur yella.
Yedamalai ravine.

. Manur yella.

. Mulliaur.
Yeddacode yella.

—

PN ST IO

fO]lOWin 2

Vulliar yella,
Tenganbudur yella,

Yedamalai valley,

anks with sufficient under-culverts to pass upland

Of these, the

will be crossed by carthen b

drainage. . : : e
r i nd the Mulliaur being rivers of some Size Will navo
e tgobcm;:::;s f)lf aqueducts. So also will the Yedamalai ravine which
$00be epoatcrl. HE th its bottom about 80 feet below the bed

v o arrow ravine wi A
is a. precipitous ,}’,%t 7 is the most difficult and costly untertaking on the

Manur yella 18
et (1}1}&2{11: léee e:t point o¥ its bed is about 80 feet below the channel bed ; the
channe’ : 1 P iod across it in a timber flume supported on trestling.

channel will be carri d
The head-sluices are of

; : $ rgulators.
a special design and have already been described. Megtiator

ded to the distributary channels.

Provision is made for disposing of any surplus water that may find its way

into the channel.
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- £ TABLE No. L
' 4 4 3 G o
AREAS AND OAPACITIES OF RESERVOIR AT VARIOUS LEVELS.
/// SRR PO o e
. e Ares. Capacity.
Redu:led Dei?]f-h —’Tn—_—’_T‘r— —————| . Remarks.
Lovel. | goot. |g, Mi liens of|Tn mills. of| Tn mills. of
et |8q. Miles. [Mil¥oRs 46, #t. | C. yds.
)
207 !
224 17 023 636 36°04 134
' , o | o oss | 1604 | 136! &%
. sas | 97 1:08 3002 37025 | 1871 |
N b ey W MBS e e
! a0 52 yo9 | o648 | 101487 | 3759
} 1 a4 | 57 go7 | 6320 | 181179 | 4850
A o0 | 63 o7 | 7165 | 16494 6108
: i PLe T el | | gy (e
g0 | 72 gor | sodo | 24344 | 9050
o84 | 77 401 | 111080 | 205667 | 10980
o890 | 82 489 | 13688 | 857699 ) 15248 |
904 | & se7 | 16366 | 432699 | 16026
205 | 88 608 | 16970 | 449367 | 16643
‘ 506 | ¢20 | 17575 | 466640 | 17283
207 | %0 651.| 18180 | 484518 | 17945
208 | 01 673 | 18785 | 503001 | 18630
BB 10 b 299 | 92 6905 | 10390 | 522089 | 193:37
» R
TABLE No. 1L
A
GAUGED DISCHAKGE OF KOTHAYAUR IN Mizrions oF Cusic YARDS.
Average .
. Months. 1882 1883 1884 1885 for Remarks. |
4 years. ; ]
‘ January .. e 9833 31°21 719 2365 40°09 'gligs%eim 1884
- an were un-
] February - = 1794 4547 103 324 1692 |usually dry years.
March 719 2743 117 117 924
i April 1179 4212 057 1'l4 13:90 1
3 Loy A S 1218 118'35 7:19 719 3628 l
' B Fabiann ) L b  FERE 20364 4 24870 16223 |
July 31939 26082 50°34 111°32 18772 9
. Kl O~ 7, . . ‘
August ... 30174 11835 3974 118'35 167°04 ]
September 121'23 4872 6471 4872 087
October 98°33 17034 | 11835 11835 12634
November 30°21 329°85 1737 9516 157°24
y ¢ December 9833 8552 98'33 5034 8313
|, Total........| 140208 | 149082 56352 82783 | 107095
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(@) to find discharge with yater:ﬂﬁ &Iflm Sl

- A=oxgxg L gyl gt oy

V:=: o 1 :"’—‘__ '

2 hchZgh. == -g- 4 8 |>9 rie 5k
_.A.xv_=64'x15=g¢60 } and.

(b) To find discharge with w 60 c. £t. por e
| ge with : - per second.
Simila.rly, et water at R L. + 229.p; ’ \
D =64x5x /18 :
v = 320 X:4:25

= 1360 cft. per second
(¢) To find discharge with water a I
c at R. % e
Similarly, Ve L R
D = 320 v 43 = 320 x 658
= 2106 c. ft. per second.
NorE. — These will unwater the réserv : R
‘ : oir fro « Xag ' '
in about 6 days. PRETEE P B Bl 5kio BTG B

DIsCHARGING cAPACITY OF THE HEAD SLUICE.

L. Vertical Vents, 5 in No. each 4’ wide by 6' high at R. L. + 254-00
To find depth of water on sill, the shutters being raised clear of the V.
(a) Discharge required being taken as 430 c. ft. per second g
D =c¢ ¥2gdx1(dd + £4) .
i . 430 =75x8x yd x 20 (45+2q) (Vhere,
478 d = difference of water levels
— 540 74 % 80d 7 gd_ s ;lgpthon_lower side = 4 6~
ie8dVd + 54 yd— 43 B
d = ‘56 ft. or 67 inche i
Depth of water on sill to give the discﬁzrzgp: IZ? a-:;-el°y5.6 = 506
(b) Discharge required being taken as 525 c. ft. per sec;x-id o3
By-the same formula, d d being 5 ft. in this ca.se; 8dvd+ 6.0 Vd=s3
| = 65 ft. or 7:8 inches, approximately. -
Depth of water on sill to give the discharge = 565 ft,
IL. Horizontal Vents, at R.L. + 271-00 and at R. L. + 28400
There are 10 of these, 4' X 4/ at + 271 and 10, 4 X & at + ‘2.84
To find the head on the respective sills, ‘ :
(@) Discharge being taken as 430 c. ft. per second.
D=c A V2gh  whereec = 7
i, e 430 = 7 x 160 x 8 V' h
dp i VN
Vh = ggp = 482
h = 23 ft. or 28" approximately.
(b) Discharge being taken as 525 cft. per second.

By the same formula |
= 595 = 50,
896

h = ‘35 ft. or 42 inches approximately.

Assuming eresb of

111,
Leneri oF ESCAPES,

escape to be R. L. + 296°00.
Max. R.F. L. tobe R. L. + 301-25.
of 525 ft. on crest

i. e. a depth
(a) to find length to discharge 39,000 c. ft. a sec.

Pt D 8
L — m‘ﬂ 3
3900
R
395 % (525)°
39000 39000

—

= gg5 x 12070 3924
= 99%4
or 1000 ft. approximately.
(b) to find discharge on the above length with a head of 4' 6” on crest.
D = 325 x 1000 V{@35)°
3250 *x 9°54.

310000 c. ft. per second.
—

o

IV
FALLING SHUTTERS.
Escape: Pachiparai dam.
Across the Kothayaur.
Caleulation for the height of pivots.

The shutters are 3’ 41" in ht. and subject to water pressure throughout

the full height.
2 (@®+b? h = head of water such that the pres-
— ?.—(Tr:b'i)" sures on either side of the pivot, are
equal.
o = depth of shutter above pivot.
= 3 b =d i
preacdOSIE = depth below pivot.
1 - b) 62§ -
$ ot @ R o « = additional head required to overturn
the shutter.

M = Force per foot run applied at a level
“of 1 foot above the pivot tending to
overturn it.

— roughly 80 Ibs., for the curved plate
pattern shutter.

5
R e BELE Total head required above shutter to
(1) Trial for Cz i %g § overturn ...is 16'2 inches.
(2) Trial for % : %25 Do. .18 201 inches.
(3) Trial for cg 3 2525 Do. ...18 18:01 inches.

1525

R T e
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i )
irrigation a fresh area of 15,000 acres. No provision, howatras
. ’

Wasvmade in Mr. Jacob’s scheme for the construetion of channels
convey water\to the additional area.
5. The Diwan Peishkar, Padmanabhapﬁram, to whom NMr. Jacob’s.
scheme had been referred for an exXpression of opinion pointed out
that there were considerably more than 15,000 acres of land
capable of being brought under irrigation and suggeéted the eX=
pediency of revising the scheme so as to benefit the largest
possible area. He estimated the area that could bé newly brought
under irrigation at 52,000 acres. After some correspondencé, Mr.
Jacob agreed to revise the Project SO as to raise the ultimate
height of the dam & feet more than was originally designed. He
was accordingly asked to start work and submit a revised estimate.}b

v
T

The work was started: but the revised estimate was not submitteds. &
6. In April 1896 Mr. Jopp inspected the works and submitted Jﬁ

A
A

a report in which he pointed out several defects and advised a
careful consideration of many important point

scheme. Mr. Jopp was of opinion that the design of the dam Tres=
quired modification, and that there was 1o objection, from an i
éngineering point of view, 10 considerably rasing the height of
the dam and thus forming a reservoir capable of holding a suppli
of water which would irrigate a much larger area of land than Wé?’
contemplated by the original scheme: and he suggested that an 78

expert be consulted before proceeding further. Mr. Jopp was

ult Mr. Walch, the late Irrigation:f%

accordingly authorised to cons

Chief'Engineer of the Madras Government, th, as acting Chief

Tngineer of this state, had also some local knowledge. Mr. walch§

expressed his concurrence generally in ‘the views and proposals
Mr. Jopp. Mr. Jopp Was accordingly authorised to go on with th§;§3
ngﬁrt;‘mod,fied py him and to submit regular plans and estimat'f

. 7. The work has accordingly been going on - the expenditure

up to end of last Malsbar year being fs. 11,16,475.

> submitted complete plans end es

‘




appurtenances and the main left bank channel. The estimates for
the distributaries were then in different stages of progress.

_ The estimate for one of the minoxr channels (the Parakai channel)
as riot even now been received: and another channel (the Attur
channel) has not yet been fully investigated and located. But
these are comparatively minor channels and the non-receipt of
full particulars regarding them need not delay the consideration
and disposal of the scheme as a whole.

9. It is observed that no regular investigation had been
made to ascertain the financial capabilities of the Project
before work was started under the original as weli as the revisged
schemes. In his report Mr. Jopp considered that an area of
40,000 acres would be newly brought under irrigation and assumed
a, uniform return of R 5 an acre. On the basis of these figures
he calculates that the Project gg}- yield a returm of 8.2 D.C.
on the capital expenditure, if the Project is completed in four

years., Mr. JOpDp, however, pointed out +that the figures on which

his calculations were pased "are Engineer’s figures, which the
Government should get checked by the Revenue Department."

10, As the determination of the area that is likely to be

brought. under irrigation and the ITevenue which Government may

reasonably obtain.therefrom is an essential preliminary to the

final consideration of the Project, a revenue investigation was

ordered and a special officer was deputed for the purpose. He

has just submitted the results of his investigation.

1 SR o/ 4 opserved that, in the localities commanded by the

Kodayar Project, according o the maps furnished by the Chief

Engineer, an area of Bb,R269 acres can be newly brought under

irrigation, besides the existing irrigated area (R3,367) acres).

The new lands consist of 15,983 acres of rainfed wet lands and

59,286 acres of ATy 1ands and are distributed as under with

reference TO Ta,ludasS.

kT

e I e




Total of
2 &5
acres.

Thovalai
Agasteeswaram
Kalkulam - ) 3 54
HEraniel il BT 9,211 9 9,220 | 11,174
v Vilavankod 4,401 9,796 618 10,414 14,815
y‘w{j Neyyattinkarai 1,139 1,373 59 1,438 2,592
) Total 15,983 | 57,045 | 1,341 59,286 | 55,269
------------------------- e ot . e Al s e e bR

12. Distributed with reference to channels, the area stands thus:-

QL-: ; Rainfed Dry land acres : Total of
e Channel wet land | —==-======= e e 2 &5
g f g acCIes. Registered] Unregistered Total acresa.
‘ dis Pe Qe 4 4 e £
<l Thovalai channel 4,393 9,750 47 9,797 4,190
s o Anandanar Do. 79 1,989 i 1,989 2,068
e | o Parakai Do. e 208 o 208 208
2 S Erattakara  Do. 266 771 1 772 1058
b i Thifhankod Do. 5,696 10,733 8 10,741{ 14,436
N LL Do, 244 682 55 682 926
USRS Bank Main. 5, 540 115169 677 11,846 17,386
| , Left Bank Main.. 1,766 2,344 607 2,951 4,717
g XExisting irrigat -
g tion channels, 54 299 1 300 300
& Total 15,985_J 37,945 1 1,341 J 59,286 55, 269 o
1 %?/ s 1f water is available, this dry area of 300 acres can be
gt turned into irrigated wet land, the existing irrigation

channels being probably aufficient to irrigate them.

1%, The special officer who conducted the Revenue investigation

] oL ‘_- . 7
i a y v

(Settlement Assistant Mr. Venkataswara Aiyar) estimates the return

1

which would accrue from the above area, when brougls under irrigation

at s 2,351,686, The subjoined statement shows how [ﬂis Tfigure has been

arrived at:-—
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\y.ment moderate.

raverage Wet assessment is. Ri.

tiOn e

14. In calculating the wet assessment, the Setﬁlement rates

for similar lands in the settled talucs have been adopted. Care.

has been taken to so fix the rates (tharam) as to make the assess~

The water-cess has been calculated at 24 fanams
per ac¥e — the rate adopted for the irrigated lands in the settled

taluas of Thovalai and Agasteeswaram. Now the so-called water

cess charged on the irrigated area in Nanjenad is a nominal cess

having no relation to the value of the water supplied. It does

not represent, even the cost of maintenance of the irrigation

works. 'This light cess has been adopted in condideration inter

alia of the rather heavy assessment imposed on wewt lands in Lﬂ

Nanjenad.

15. The enhanced assessment given in column (8) of the state=

ment, in para 13 is the ordinary wet assessment fixed without
special reference to irrigation facilities - that 1is, on principle$ .

common to irrigated and non-irrigated talucs. All lands on which

paddy is grown whether they are irrigated or not by any Government

work, are liable to webt assessment at one and the same rate

which is considerably higher than that imposed on dry lands, i~Bey

1ands on which green gram, horse gram or the like is grown. When A

these lands are regularly supplied by Government with water which
will protect the cIrops against drought, it is nothing but fair fﬁ
to demand a higher water rate than the nominal cess levied on

the area in Nanjenad. A uniform rate of one rupee an acre out—

side the existing irrigated area seems UO be moderate. This

would make the aggregate assessment {including the water rate)

on each acre of new land Fs. 6.4 per annum by no means a heavy

purden. In British India the standard water rate, I believe,

is Ts.4 per acre on first crop and .2 on second crop, or P, 6 per

exclugive of the dry assessment on the land. In the

annum,
A ¢
ettled taluas of Nanjerad (ThGQalal and Agasteeswaram) the

n 14 per acrs, or ‘after making deduc-

L

g on ‘account «of favourable’ tenures B‘Q} per acre. ThlS avera-

agé ‘'relates tothe whole area.— irrlgated and unlrrlgated - In

the shape of new water cess on irrigated wet lands in Nanjenad
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no fresh returns could, under these circumstances, be expecteda

G P calculating the financial capabilities of the project

we have to take into consideration two other items Vviz., (1) the
"%7annual remissions of revenue On sccount of failure of crops: and

\
(2) the amount now spent in the construgtion and improvement of

irrigation tanks in the Southern Division.

17. The amount of land revenue remitted on account of fal-
lure of crops in the talugs of the Southern Division during the
1ast 15 years comes 1O 3. 9,18,608 which gives an average of
Ts. 61,000 a yeal. After the completion of the project abontékof
the existing wet area will be commended by it: and without ignorigg.
the fact that, in years in which monsoons totally fail, the pIro=
jeot'itself may not be able to render sufficient help, We may
reasonably presume that failure of crops will be less likely and
be less frequent and less pronounced than now. We may, therefore,

take mﬂ45,000 as probable savings to Government under the head

of remissions.
18, ‘The expenditur‘ ori account of tank restoration in the

taluqs of Thovalai, Agaéteeswaram, Eraniel, and Kalkulam during

the ten years = 1084 to 1075 - amounts TO s, 6, 17,680 or anh aver-

age of T3, 51,000 a year in round numberss. These tanks are. intend=

ed O impound & portion of the drainage during the monsoons. Most

of the tenks are so small ond shallow that they only contain on

an average 15 days'supply t0 the lands depending on them. Having

regard to the. capacity of the proposed Pachippara regervoir, the

maintenance of these tanks would be unnecessalrye At all events,

fely be reduced to one-half. The sav}gﬁﬁ :

P

the expenditure could sa

4

on this accound® will be about Is. 25,000 per annuile 7

e

19, The aggregate return from the project nltimately would

gtand thus: -
T 2,12, 5 5.
:

1. Enhanced land revenue

o, Water cess On 1ands which will bek%& £

prought under irrigation Rs. . B4,641.

%, Savings on account of remigssions. Bs. 45,000.

4, Savings on account of tank works. . 25,000.
Total 15, 3,587,216.

Mr. JOopP calculates the cost of maintenance of the Works at as.8

LT




(.

an acre. It is not clear whether this includes the cost of

establishment. If 1t does, The annual expenditure on this aceount

ﬂg@f‘be about . 28,000. The net annual return %géi thus be
.5,09,216 or three lakhs in round numbers.

20. From the table in para 11 above, it will be seen that
YAAEY ) LR unregistered Government wastes likely to be converted
into wet lands, aggregate, according to the special officer 1,341
acres. These lands may be sold by auction. Mv, Jopp thinks that
the cultivable waste lands may fetch T5. 100 an acre. To be on the
safe side, I would take T3, 75. We may, therefore, bake the sale
proceeds of puthuval lands at one lakh of rupees. Information is
not available as to whether any and if so how much oI this area
has been already applied roT. As it is doubtful whether, in view
of the provisions of the L.and Conservancy Regulation,lands already
applied for and occupied, though not registered, could be sold
by auction, some deduction may have +0 be made in the above
figuree.

21, I have already falluded £0 the irrigation tanks and the
possibility of reducing the outlay @n their maintenance. With
the certain and perennial supply which the project is expected to
ensure, most of the tanks could well be converted into paddy
lands, The area of tank beds could at any rate be considerably
reduced. The area of the tank beds in the South amounts o about
13,500 acres. The area of the tank beds within the localities
commanded by the project is approximately 12,000 acres. Assuming
that .BOp«Ce. of this area may pe converted into paddy lands, we
have 6,000 acres for disposal. The tank beds will Form excellent
ds and if sold by auction would fetch on an average

paddy lan

not less than Is. 250 per acre. This will yield ?3, 15,00,000. The

assessment on this area, taking the moderate figure of Ts. 6 an

acre and water cess at one rupee an acre, would yield an anmual

sediurn of B 36,000
29, Thus, in the aggregate, the project would yield a lump

sum of aboub T4 16,00,000 and an annual return of M.3,45,216. As

the ouestion,'however, of reducing the area of tank beds can be
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considered only after the project 1is completed and its capabi-

’i ‘
- 3 . .|
*1ities known by actual experience, the estimated financial re- 4
f - -— N ¢
3 : Hrenn in connection with the disposal of the tank beds may be left
TR Pt 2o pE st (IR 3
-\Qut of account for the present. Deducting this, we shall have
L \ ;
a lump sum of about one lakh and an annual return of 5.35,09,216 9
‘ LNy phily » -
B 22 or in round numbers 3 lakhs, as already stated. This latter 1
TER ; “ ’ 3
:%f when capitalised would stand thus:-at rates of interest varying 3
/ from 3 0 12 D.Cs A
/ i
: At 3 per cent. Fs. 100, 00, 000. :
o b Ll > 9 75,00,000. il
22 5 ¥ ) G0,00’OOOI 1
> 6 53 L) S0,00,000. ”,E
sy 1 ’ 3 s 42,686,008 A
sy B ) ., 37,850,000 :
L 9 2 [ :35, 55’ 555'
”lo LR A% 50,00,000-
R AL s oy BT, 87,272
53 L0 s ,, 25,00,000.

o5, Mr, Jopp’s estimates amount O Rs. 27 lakhs plus one lakh

for clearing the jungle in the reservoir bed. The financial

return would thus seenl 0 represent about 10 p.c. on the outlay

of 28 lakhs.

Pd et should be remembered that +he above return is cal-

o culated on the assumpbtion that the whole of the 55,000 and odd %

scres will be pbrought, under irrigation. Of the above area, 15, 985

are precariously rain-fedhlands which are suitable and ready tO

receive irrigation at once. In Travancore the use of irrigation

water and consequently the payment of water rate are not left to ”:

the choice of the ryols. Irrigation water is supplied as a

15 matter of course and not on the application of the ryots to all

iands for which the supply is aveilable and water rate is charged £
. e
it

and recovered along with the assessment. OFf the remaining area,

(59,386-acres) capable of being turned into wet lands, provided ‘$

water is available, it 18 not, possible to say with certainty how

much will be converted into such lends and within what time. Mr.

Nl ~r (e
'sﬁh* Jopp gives it, as his opinion, thabt out, of 25,000 acres (which

g estimate or the dry area i forhcultivatiogi about. 21,000

Rlert was hi

er four-fifths are situate on nearly level sites and only

A ON,




r could be converted into wet lands without any considerable
nﬂiture of labour and capital. Conversion of dry into wet
'Whefever facilities for such conversion exist, is a well-
known f ature especially in South Travancore. Mr. Jopp points
out that in Lhe areas commanded by the Kodayar channels, the shil
is, as a rule, very suitable for paddy cultivation, leaf manure
ig plentiful and cheap, and the lands have excellent facilities
for drainage. My predecessqr (the Hon’ble Mr, Shanguarasubba
Aiyar) who had considerable experience of South Travancore,
observed in his letter to Mr. Rees No. 1268 dated 6£h April 1898:
."The temptation on the part of ryots to convert dry into wet
cultivation is largely praévalent in the South. It is water
difficulty alone that stands in Lhe WAYessevssessesss BVETY drop
of water would only be greedily availed of for cultivation in a
thirsty tract like South Travancore. If water could only be =
prought within the reach of every acre of land, the gtimulus to

agriculturdlanﬁ industry and prosperlty would be simply marvell~
ous." ' %
25. The following figures taken from the last cen@us report

‘.would give an idea of the population of the tract commanded by
the projects

o O o S . Mot S — o S S N S o G S (S S S S e M S 3

Average number of peraonﬁ
Total population to a square mile.

——-————-————.————_—_———--——————--—-——-——.—._--

Thovalai ' 2 - 2456.87
Agasteeswaremn 899.
Braniel . , 15 740
Kelkulam : ‘ 418.83
. Vilavankode = 6 : : 469.32
Newamtinkarai 1 10,755 519.97

. -_——‘———m-——-————— -

T T S T e

 The average density for the whole State is 580 per square
i . : $a5
The census Commissioner observesv "The occupations by

mejority of the people subsist.are connected with




m’grmiﬂg fx‘om yeaI‘ ’bO year,.oo----vuo-an dO not thlnk the : i}
- ramiaproducing area has increased to the same extent.” These L
.bservations apply specially to South Travancore-i.e., to the g

tracts commanded by the project. <

26. I think, therefore, we may safely conclude that the ,{%
conversion of the cultivable dry & into Wetllands, ‘though |
necessarily a slow process, would actually t;ke place and that,
within a reasonable time after the completion of the project, a
considerable portion of the dry area will be turned into wet
éultivation.

27. Before proceeding to the engineering and other aspecté
of the scheme, I would deal with the financial prospect of the
Right Bank Channel taken by itself, as it is specifically alluded
to in the enclosure to Mr. Rees’ D.0. above referred to.

28. From the statement in para 12, it will be seen that the
area that is likely to be brought under irrigation under this ‘
channel is 17,386 acres - 5,540 acres of wet and 11,846 acres f};‘
of dry land. The flnancial return from this area will be Eh55,41§§'-
(enhanced land revenue) plus B. 17,386 (water cess) plus m.2,775 g0
(savings on account of remissions) or a total of k.75,574. To
this should be added R.1,869 which represents half the average
expenditure on irrigation tanks, the other half being, under -

existing arrangements, recoverable from the ryots. (This item ,:f
being 1nconsiderab1e was not taken into account in calculating
the‘return on the project as a whole.) Thus the aggregate

financial return will be Bs. 77,443 which represents about 17 per ffsl
.cent on the estimated cost of the right bank channel (%s.4,60 OOG)E,

4
3

It may be noted that, of the total unreglstered'wastes which may

be sold by auction, 877 acres or about a half a:e in areas

o ded'by the righb‘bank channel. This would probably yield

a lump sum of about TFs. 5O, 000. : ;

29. As already obaerved,‘i: is ?t pzasib e to forecast wi
certainty the rate at which‘phe conversion of dry into wet lgndﬁ'f.

will be effected. There is doubtless a considerable extent of.} 
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e of supply and in respect of a portion of it (that is, the

jands which could be fed from the main left bank channel) irriga-
tion is 11ke%y to spread almost concuurently with the progress of
the works. But the conversion of dry into wet lands, especially
in‘slopes which reguire terrecing, involves an initial outlay for
which the average ryot may not have either the means or the incli—k
nation. The estimates of the project have, no doubt, been pre-
pared with due regard to local conditions, but in a larger under-
taking like this unforeseen difficulties may arise, disturbing

e : , | ‘ present calculations and necessitating additional eipenditure.

:a%“ﬁ :;ffft?ffff' ':‘  -l' s : , : A“?é e p T; 3 l A I must not omit to mention We here that the estimates do'not
include the cost of making and maintaining many small channels
for distributing water through large areas ef varying levels and
of the consgtruction of agueducts and'bridges connected therewith
and that this cost is not likely to be an insignificant portion
of the expenditure on the whole prmject. Making allowance for
all the circumstances indicated above I am disposed to think

that a net return of 5 p.c. on the total possible outlay may be

'reasonably looked for.

B0 . On the engineering features of the project, I need not
say much, as the subject is purely professional and has been
deslt with fully in Mr. Jopp’s report. The proposed dam is 115
feet high ## at its highest point in the.bed of the river and

1525 feet in length along its crest. This is expected to form a

xreservoir covering an area of about 7 square miles. The head—slu:

onetructed on each flank of the main dam Will be capable of

4rawing off water to a depth of 45 feet below the full supply

level qity the reserv01r.

>ei‘feabure of the project as now designed is the provision of under

eiﬁiees at the base of the dam. Mr. Jopp points out that, under ‘
gt B e S%e

the existing system of irrigation in South Travancore, the undef ff,

One important and I believe novel

.Qﬁluices "oould not be put 40 use as silt-clearers."” but they ara¥




ﬁ‘ﬁﬁﬁatering in'E@se Of'neoessity and to facilit-
As Stoney s patent roller gates, which are
Mr. Jopp has adopted a design of his
.;ibn ne describes in page 26 of his reporbn,/He has also
.aaéptedAa novel design for the head—sluices/g;;vthe escapes.

On the guestion of the capacity of theyproject also-i.e.
the guantity of water which it can gy supply for irrigation
purposes Mr. Jopp has furnished some detailed information in his
--report. His conclusion'is that the reservoir, as designed, is
capable of irrigating about 60,000 acres of new land. The area
capable of being turned into irrigated wetb lands is only about
55,000 acres. The existing irrigated area (25,567) acres) re-

guires only & supplemental supply eaual toO about a fourth of the

quantity reguired for an eqgual area of fresh lands. Thus the ,"
project may be reasonably expected to meeb the demands of the‘}”&g

wet cultivation and the possible future developement of such :

cultivation. The latter as already observed is necessarily a

metter of slow process and it will be f many years before the

maximum reached.
R

%92, The waters of the Paralayar aTe not fully conserved and

"utilised. There is ab present a congiderable waste of these
4 wabers. Mr. Jopp considers (vide pages 17-19 of his reportj.
fhat this wastbe can pbe effectively prevented and that much of
the water thus wasted could be diverted to the Pandian kal 0

supp lement the existing supply. His Highness’ deernment’cannot

at 1east until the completion of the present project undertake "%ﬁﬁ;
, i
any costiy works in the Paralayals. The point, however, is wornnyqﬁ
of note as showing the oxistence of a reserve of irrigation watév”}

in cése the Pachippal@ reservolir fails to meeb fully all possi‘blg.T

X

future demands.
53 The Chief Engineer’ congiders that the whole project

should be completed in 3 years as the delay in the completion s,

the work would increase the capital cost by accrual of interestvﬂfi;

and would 1ead to the 1088 of the benefit of garlier revenue
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ﬁfé%ﬁfn. Doubtlesé, bther things ﬁeing equal, speedier completion
}1wou1d secure greater economy: but Government have to weigh other
' gonsiderations in rmining the annual allotment. The outlay
‘already irneurres ounts to Fs.11,16,475. According to ﬁhe esti-
mates (including he outlay for clearing the bed of the reservoir
of jungle) an expenditure of R 16,88,975 has yet to be incurred.
In view of the policy which, after mature consideration, His
Highness’ Government have deemed it best to adopt, of meeting

the expenditure from current revenues, the outlay, I think, will
have to be spread over a longer period than is suggested by Mr.
JODPD« |

54. I think, I have dealt with the leading aspects of the

‘scheme, The revised estimates have not vet been formally sané—
tioned by Government. In his letter No, 1287 dated the 18th
ultimo (copy enclosed) Mr. Jopp points out that '"the work has

now arrived at a stage at which it is absolutely necessary that
definite decision be arrived at." Before passing final orders,
His Highness? Government widh to haﬁe the benefit of your kind
advice particularly with reference to the under-sluices, the head-
.sluices and the escapes for which novel designs have been adopted.
I shall be much obliged by your kindly favouring me with your’
views ai;your earliest convenience. His Highness’ Government

have no objection to your consulting any expert on the subject,

if you think such consultation necessary.

1. Thirvankod channel.
2. Erattakars channel.
3. Anandanar extension.,
4. Thovalai extension.
5. Right bank channel.

(8d. ) K.Krishnaswami Rao.

T Ma cl&fz/pé

Ag Resident.
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