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PUBLIC WORKS—IRRIGATION BRANCH.

INTRODUCTION.

1. Definition of the Bramch,—The irrigation. branch of the Public Works
department deals with all works of irrigation and internal navigation, and with
connected agricultural works, such 'Ps river conservancy, river embankments,
drainages, &c.

9. History and Constitution of he Branch.—The branch was first constituted
in the year 1867, when it was made a sybordinate branch of the Public Works depart-
ment by the appointment of a Chief Engineer for Irrigation, and early in 1877 it was
made a distinct and independent brarch in direct communication with Government.
The Chief Engineer for Irrigation—who is also Joint Secrefary to Government in
the irrigation branch, and in that cqipacity lays before Government all matters
requiring its decision—is the responsijble executive head of the branch in all profes-
sional matters connected with the gpecial subjects pertaining to the irrigation
branch; and, together with the ExamiNer of Public Works Accounts, who is the head
of the accounts branch, exercises contrg] over the officers of the department employed
on works of irrigation and navigation g respect to the expenditure and disbursement
of public money, the custody of storgs, and the due submission of accounts. The
Chief Engineer for Irrigation also prlepares the budget estimate and all reports
relating to his branch, and it is his spgcial duty to check and examine all designs
for irrigation projects, and to lay them before Goverpment, accompanied by a
distinct expression of his opinion rdgarding their merits. He is assisted in his
office work by an Assistani Chief Enghmeer for Irrigation, who is also Under Secre-
tary to Government, and by a suitagble office establishment, but no separate and
distinet executive establishment i¢ Inaintained for employment upon irrigation
works, owing to the exceedingly scattered nature of such works in the Madras
Presidency. The officers and subgrdinates employed on irrigation works are
provided from the one general list'off the Public Works department; attend
to other public works besides those} of irrigation ; and as regards their posting
and general discipline are under the forders of the Chief Engineer, Public ‘Works
department. The cost of the onesggeneral establishment is debited, in the 'first
instance, to Provincial Funds, and™tfhe irrigation branch is charged with a fixed
percentage, on account of the portion fof the establishment employed on irrigation
works, as a_contribution to * Provingeial,” at the following rates : —

(a.) 23 per cent. on expendi e on original works and repairs, excluding
expenditure in England§and payments for land compensation.

(b.) 10 per cent. on the ** Dirfect ”* revenue collected in the Public Works
department.

(c.) 6 per cent. on the gross ¥<indirect » pevenue (i.e., revenue realised in
the Civil department ayfld credited to the Public Works department)
due to Productive Pubflic Works, including the share due to old irri-
gation, bub exc-ludin_g tBie enhanced share of land revenue. | ‘

It is also under contemplation to Jmake a further charge to * irrigation’’
on account of establishment, by mdbans of a fixed percentage on the “indirect ”
revenue due to works not classed as FProductive.

3. Financial Policy of Governm®ent in respect to Irvigation Works and ifs Resuits
in the Madras Presidency.—Previous fto the year 1854, expenditure incurred on
irrigation works of all descriptions wis treated as ordinary expenditure, and was*
charged against the general revenuesfof the year. Under this system the large
irrigation works of the Goddvery, Kisgtna, and Cauvery Deltas were begun. After

. *8Bee paragraph 5.
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1854, as it was recognised that the system of charging the cost of large works,
expected to prove remunerative, against the general yearly revenue was a false
one, a distinction was made between the expenditure incurred on

(a) the maintenance and repair of existing irrigation works, and the
construction of the smaller works necessary for the due development
of irrigation, which it was decided to charge as formerly against the
yearly revenues of the country; and .

(b) the construction and extension of large irrigation works of permanent
public utility, calculated materially to increase the wealth and promote
the prosperity of the country, which were to be constructed by means
of money raised on loan, and were to be treated as financial concerns
by opening for them capital and revenue accounts, s0 that _their exact
financial position could at any tine be ascertained.

The outbreak of the mutiny prevented the prosecution of the schemes for
romoting irrigation by means of money ralseﬂg on loan, and it was not until 1858
that the Madras Irrigation and Canal Company was formed with a Government
guarantee of 5 per cent. This work was financially a failure, and warned by this
example and by experience elsewhere of the nnsuitability of the agency of private
companies in the construction of irrigation works, Government have constructed
all other irrigation works in the Madras Presidency by the direct agency of their
own officers. This decision was arrived ab in 1867, when the policy of guaranteed
companies for the construction of irrigation Works was finally abandoned in favour
of what was then called the ‘* Extraordinary » Public Works policy, whereby large
works of irrigation expected to prove remunerative were to be constructed by
Government from money borrowed annually by *he State, when the ordinary revenues
were insufficient for the purpose. The capitai expenditure incurred on the large
jrrigation works of the God4very, Kistna, Caavery, and Penner rivers continued
up to the year 1879, in accordance with the policy above stated, to be met partly
from Loan Fundsand partly from ordinary revenue. In 1879, however, the expendi-
ture under the latter head was written back to Loan Funds in the accounts, as if
constructed from money raised on loan. The reason why this course became

necessary in 1879 was owing to the following cause :—

The understanding on which ¢ Extraordinary” Public Works were originally
undertaken was that, if money was available from the general revenue of the
country, it was to be made use of, and borrowing was only to be resorted to in case
of need. But, as 1t was found impossib_le to determine exactly the profit derived
from expenditure incurred from Loan Funds, the works having been carried out
partly from Loan Funds and partly from ordinary revenue, it was ruled in 1879 that
the entire cost of the works, from whatever source the expenditure was met,
should be brought together in one account, and that no part of the cost of construc-
tion or improvements to such works should thereafter be charged to ordinary

revenue.

From 1867, therefore, the distinetion betw?,en the two classes of works (a,) and
(b) has been strictly observed, while practically the cost of the first-named
works’ has, since 1854 to the present fime, alone been charged as ordinary
expenditure against the general yearly revenueof the country, and those in the
latter category have virtually been made with borrowed money, as the expenditure
incurred on them from ordinary revenue was comparatively small. The expendi-
ture upon the extension of irrigation may, therefore, be said to have passed through
three phases :—

First.—From the establishment of-,Br.itish rule to 1854, when the aunnual
disbursements were comparatively small, and were met from yearly
revenue.

Second.—From 1854 to 1867, during Which time the experiment of private

companies was tried in addition.

Third.—From 1867, the date of the *“ Extraordinary ” Public Works policy,

under which all irrigation works were undertaken by the State,
and a certain sum was devoted anhually to their prosecution.
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In 1876-77 the term  Extraordinary” was dropped in favour of that of
¢ Productive; ~’ and very strict rules (which have since that date been reiterated
with increased emphasis) were laid down, limiting the outlay of borrowed money to
works which were likely to be remunerative, by yielding in the shape of annual
income within ten years after completion a sum equal to the interest on the money
expended on their construction. In point of fact, from the very commencement, in
1867, of the policy embodled_ in the Productive Public Works scheme, it was
assumed that the works comprised in the category of, and sanctiouned as, Productive
Public Works, would prove remunerative, and orders on the subject were issued,
though it was not until 1876-77 that stringent limitations regarding the certainty
of their financial success were insisted upon before works could be so classed.
How far this assumption has been realised in the case of the Productive Public
Works of the Madras Presidency will be seen from the following figures, exhibiting
the total gain or loss to the State from outlay on works originally so classed :—

Statement of Financial Resultsiof Trrigation Works classed as * Productive,” in the Madras Presidency

up lo end of 1882-83.

o) K | Percen-
es’It‘io:x:lt o b ::::}1 2 harges to end of 1882-83 Suigity | lagech
Systems. including tomm | dueto ;-;vren:e rzr;r};lu:
indirect | 30 0f | works £0 | w7 orying maéak o ST 6 GAPIA

charges. & 1560.33, | expenses. Interest. | Total. charges. P
outlay.

Productive Public Works. RS. RS. RS. RS, RS. RS RS.
1. Godavery Delta system. | 1,30,32,653(1,10,20,241' 3,21,40,280| 83,009,475/ 81,74,910, 1,64,84,385 1,56,55,805( 142:06
2. Kistna  do. do. |1,49,00,944| 6330628 149,75,292 46,01,857 48,19,225 "94:2:':082 '55.64.210{ 8774
3. Penner Anicut  do. 18,94,784( 16,65159( 13,61,115| 1,51,356/  10,74,532| 12,25,888  1,35,227 812
4. Cauvery Delta  do. 18,54,847| 11,50,2381,38,42,450 — 1,85,934| 11,60,217| = 9,74,283 1,28,68,167| 111874
5. Srivaikuntham Anicut x

y
system we e | 14,76,806 .18,13,13q 611,579 | 264,497 592,518 857,015/ — 2,45,436) — 1871
Total ... |3,31,66,034 2,14,78,401 6,29,30,716(1,31,41,251| 1,58,21,402| 2,89,62,653) 3,39,68,063 15815

The Madras Irrigation and Canal Company’s Canal, which was purchased by
Government in 1882, and was clagsed as a Productive Public Work in the same
year, was, as has already been explained, constructed by a private company, and
has therefore purposely been excluded from the foregoing statement as embodying
the result of a different policy. The enormous loss which this work has entailed
upon the State is shown by the following figures :—

Statement showing the financial ﬂ%u{t of the Kurnool Canal from its commencement
; : up to end of 1882-83.

CaritaL EXPENDITURE.

Amount paid by the Secretary of State to the RS.
company for the purchase of the canal ... 1,76,25,050
Reyexve Recurers.
Total irrigation revenue from the commencement
of the work to the end of 1882-83 ... At A K i
Total navigation and other receipts collected up to
31st March 1883 ... . _. e e 2,07,764
i Total ... 12,80,861
CHARGES.

Total working expenses to end of 1882-83 18,565,885
Total interest charges ... 135,60,282

Total ... 1,54,15,667

. et

Net loss .., 1,41,34,806

et cm—
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About the year 1881 a new class of works, called Protective Public Works, was
instituted, and may be defined as works, which, although not directly remunerative
to the extent which would justify their inclusion in the class of Productive Public
Works, are calculated to afford a protection against famine, and to guard against a
probable future expenditure in relief of the population. A certain proportion of
the total sum of 1} millions sterling annually reserved for * Famine Relief and

Insurance ” purposes is appropriated for works of this class.

4. Classification of irrigation of works—All works under the charge of the
irrigation branch are divided into the three following main heads :—

1. Productive Public Works.
IL. Public Works not classed as Productive.
111. Protective Works.

1. Productive Public Works.—Productive Public Works arve these specially
classed under that head, in consideration of their remunerative character. The
cost of their construction or material improvement is met from Loan Funds ; and
their working expenses are met from * Ordinary Revenue,” to which head the
revenue derived from them is credited. The revenue and expenditure of these
works are treated as ¢ Imperial,” and are held at the disposal of the Government
of India, and applied to the general services of the empire, as distinguished from
Provincial Funds, which are held at the disposal of the Local Government, and are
appropriated to the exclusive wants of the Presidency. The works in the Madras
Presidency classed under this head up to the end of 1883.84 are—

Name of Work. District,
(1.) Godévery Delta ... Goddvery.
(2.) Kistna *do. .. Kistna.
(3.) Kurnool Canal .. Kurnool and Cuddapah.
(4.) Penner Anicut .. SRR LR Nellore.
(5.) Sangam Anicut ... Nellore.
(6.) Barur Tank Salem.
(7.) Cauvery Delta ... Tanjore.
(8.) Srivaikuntham Anicut ... ... Tinnevelly. /

For all these eight works capital and revenue accounts are kept. With the
exception of the Sangam Anicut and Barur Tank, which have only recently been
commenced, they have all been in operation for some years. The Kurnool Canal
was classed under the head of ‘“Productive” in the year 1882, owing to the
purchase money paid to the late Madras Irmgation and Canal Company being met
from Loan Funds.

11. Public Works not classed as Froductive.—Public works not classed as
Productive are sub-divided into  * A
(a.) Irrigation and Navigation Works, for which Capital and Revenue
Accounts are kept. :
(b.) Trrigation and Navigation Works for which neither Capital nor Revenue
Accounts are kept.
(c.) Agricultural Works.
(a.) The following are the works for which capital and revenue accounts

are kept, which are again sub-divided into “ Imperial ' and * Provincial,” to which
heads the expenditure incurred on them is respectively charged.

Name of Work. District.
(1.) Chembrambaukum Tank... Chingleput. 2 -
: (2.) Palar Anicut ... sse . North Arcot. } 3,
(3.) Pelandorai Anicut South Arcot. ) 2

k)

Yl
Provincial,

(4.) Madras Water-supply and Trriga- :
tion Extension Project ... ; Chingleput.
(5.) Buckingham Canal. Nellore, Chingleput, and
South Areot.
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The financial results of all the thirteen works for which capital and revenue accounts
are kept are tested as follows :(—

(A.) By considering the “ capital” cost of any work to be simply the sum
actually spent on its construction.

(B.) By debiting the * revenue ” account yearly, with the simple * interest
en the capital cost of the works at the commencement of the year
and with the working expenses of the year.

(C.) By crediting the “revenue” account yearly, with the total receipts,
“direct ” and “indirect.” ‘

The difference between (B) and (C) for any one year shows the profit or loss
for that year, while the difference between (B) and (C) from the commencement
of the works to any date shows the financial position of the works at that date.
The rules regarding the debit of the outlay on works, for which capifal and revenue
accounts are kept, are that all the past outlay on construction and all fresh
estimates amounting to more than Rupees 2,500 each for the material improvement,
of the existing works are charged to ‘“capital”; while all outlay on the mainte-
nance and repairs of the works, together with estimates for their extension and
improvement amounting to less than Rupees 2,500 are charged to “revenue.”

(b.) The expenditure on the jrrigation and navigation works for which
neither capital nor revenue accounts are kept is met from Imperial Funds. Many
of these works are of very considerable importance individually, and for such, under
the orders of the Madras Government, a continuous record of expenditure has been
ordered to be maintained in a s-imple form, which will afford all the information
necessary for administrative purposes and for the determination of their financial
valne. The number of important works for which such accounts are kept up to
the end of 1883-84 is 59. A complete list of these works will be found in para-
graph 22, oo

. The remaining irrigation works under (b) are of small importance
individually, though important collectively, and are dealt with in the groups or
classes to which they belong, viz.:— : |

First.—Irrigation works supplied by rivers and streams.
Second.—Groups of rainfed tanks. -

Third.—Isolated tanks—rainfed.

Fourth.—Miscellaneous works including spring-channels, ponds, &e.

(c.) Agricultural works are those which do not yield revenue, but which are
necessary for the safety or prosperity of agriculture. They are divided into the
following main heads :— 5

River conservancy.

River embankments.

Drainages. ' ' .
Miscellaneous works.

Expenditure on these works is aléo met from Imperial Funds.

II1. Protective Works.—Protective works have already been defined in
graph 2. They are carried out from Famine Relief and Insurance Funds fOrmpgm;j
insurance taxation levied for famine purposes, and treated as imperial > s e {)
work classed under this head up to the end ‘of 1883-84 is the Rushky] Pe v 4
in the Ganjam District. e ya troject

5. Classification of Revenue of Irrigation Works.—The rev ;
the irrigation works of the&Presideng?g is either direct or indi::cute d';‘rhlz e;l i
properly sgeakmg, represents revenue separately assessed for water & lied grmcl%]r,
works, an( the latter exhibits the increase of land revenue, which wogﬁl : ); Hing
been obtained but for the works. In this-Presidency, however, where th 5 not tlave_a
system of tenure prevails, the Government is virtually cale landlord ry 3 W;m
proprietor of the water, and its demand forirrigated land is commonly & luan also
in which no distinction is made between the charge due for the Occ{lpan(:;poglifl?é

# Under recent orders from the Gonmmentoflndi.,mtenst on capital is not to be debited to the «

account for works not classed as “ Productive.” ' revenue”’

RSas s I L Ly .u:s'%u‘ %
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land and that due for the use of the water. The whole land revenue is therefore
assessed and collected in the Revenue department, and is credited to the head
“Land Revenue” without any separation between ‘ Land Revenue Ordinary”
and “ Land Revenue Irrigated.” The water-rates or bulk of the irrigation revenue
proper are therefore shown under indirect revenue, while the direct revenue
comprises only navigation and other miscellaneous receipts collected in the Public
Works department. In the single case, however, of the Kurnool Canal, the water
rates are credited to direct revenue, as the system in vogue, under the late
Madras Irrigation and Canal Company, was continued after the transfer of the
canal to Government. g . ;
In addition to the anomaly which exists in Madras of showing the great
bulk of the irrigation revenue proper as “‘ Indirect Revenue,” a further anomaly
is caused by the difference between the official year ending 31st March and the
agricultural or revenue year ending 30th June. Owing to this difference between
the official and revenue years, the ¢ direct ” revenue due to irrigation collected in
the Public Works department is shown for the official year, while the * indirect ”

revenue collected in the Civil department is the net ascertained demand for the

revenue year. From the irrigation revenue thus ascertained, the portion due
in the more ancient irrigation works to the old irrigation which existed prior to
the improvements and additions carried out by the British Government, is
deducted, and the share of enhanced land revenue, or assessment on waste lands
which would not have been brought under cultivation but for the irrigation works
executed, is added thereto. It has already been stated that the water-rates on
irrigated lands are collected in the Civil department. In order to provide for
these collection charges, a fixed percentage is deducted from irrigation. The rate
at which this deduction has hitherto been made is 7-2 per cent. on the ascertained
demand, but, from the commencement of the official year 1881-85, the rate has
been reduced to 5 per cent., which is found to be approximately the actual cost of
collection. In the accounts of the Finance department, revenue derived from
irrigation and navigation works is shown under the following heads :—
G. Revenue from Productive Public- Works—
XX VII—Irrigation and Navigation (Direct Receipts).
XXVIII—Portion of Land Revenue due to Irrigation.

H. Receipts on account of public works not classed as Productive—
X XXI—Irrigation and Navigation.

Trrigation revenue due to works not classed as Productive is not shown
separately in these accounts.

6. Classification of Expenditure on Irrigation Works.—Expenditure in the
irrigation branch is shown under the following heads in the accounts of the
Finance department. s ,

N. Productive Public Works (Capital Account).

51. Irrigation and Navigation. i

G. Productive Public Works (qugnue Account).

38. Irrigation and Navigation (Wprkmg Expenses).
H. Public Works not classed as Productive.

44. Irrigation and Navigation. :
‘F. Famine Relief and Insurance.
34. Protective Works—Irrigation.
In budget estimates and accounts of the Public Works department, the same
heads of account are adopted, except that the head of account denoted by H is
sub-divided into the following budget heads :—

1. Irrigation and Navigation Works for which Capital and Revenue Accounts
are kept—Capital Account. pE

1. Trrigation and Navigation Works for. which Capital and Revenue Accounts
are kept—Revenue Account. .
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ITI. Irrigation and Navigation Works for which neither Capital nor Revenue
Accounts are kept.
IV. Agricultural works.

'Prov-i nesal.

V. Irrigation and Navigation Works for which Capital and Revenue Accounts
are kept—Capital Account.
V1. Irrigatian and Navigation Works for which Capital and Revenue Accounts
z are kept— Revenue Account.
Each budget head is divided into departmental heads as shown below :—

Budget heads. Departmental heads.

1. Productive Public Works—Capital)
Account.

2. Imperial, Irrigation, and Navigation
works for which Capital and | I. Works.
Revenue Accounts are kept,—— II. Establishment.
Capital Account. #I1I. Tools and Plant.

3. Provincial, Irrigation, and Naviga- | IV. Suspense Account.
tion Works for which Capital | V. Less receipts on Capital Account.
and Revenue Accounts are kept—
Capital Account.

4. Protective Works. J
5. Productive Public Works—RBevenue?)
Account.

6. Imperial, Irrigation'and Navigation )
Vr\;orks for which Capital and TA. Extensions and Improvements.

Revenue Accounts are kept— lg 1\ilébllltemmcge and Repairs.
Revenue Account. A (i ('Ompe}lsablon.

7. Provineial, Irrigation, and Nayi. II. Establishment.
ga,{;ion Works for which C‘apltal III. Tools and Plant.
and Revenue Accounts are kept—
Revenue Account. J

8. Irrigation and Navigation Works
for which neither Capital por
Revenue Accounts are kept.

9. Agricultural Works.

Original Works, Repairs, Establishment,
Tools and Plant, Profitand Loss, Sus-
pense Account. :

Expenditure shown under the above departmental heads is termed *direct” as:
distinguished from that known as “indirect,” which is not shown in the Finance
Accounts of the department, but only in the Capital and Revenue Accounts, or the
Administrative Accounts as they are otherwise called, in view to the profit or loss
on the works baing exactly determined, ¢ Indirect charges” are of three kinds—

1: Capitalized abatement of la,nd‘revenuc,

2. Loss by exchange.
3. Leave and pension allowances.

These charges are caloulated as shown below :—

Item (1) 25 times the annual assessment of lands occupied by the works.

Ttem (2) at the current rates of exchange on payments in England, which
are shown in the Indian aceounts at par. 3

Item (3) at 14 per cent. on establishment charges.

With regard to the old maintenance charges of (1) “Productive Public Works,”
and (2) = Irrigation and Navigation works for which Capital and Revenue Accounts
are kept not classed as Productive,” such charges are deducted from the total
charges on * Revenue,” and are added to the expenditure under the head “Irriga-
tion and Navigation Works, for which neither Capital nor Revenue Accounts are

kept.”
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Description of the Madras Irvigation Works.

7. Sketch of the Geographical Features and Distribution of Rainfall as affecting
Irrigation.—The two great mountain ranges of the Western and Eastern Ghauts
give the key to the configuration of Southern India. The Western Ghauts are
generally of considerable elevation. They stretch continuously along the entire
Tine of the West Coast of the Presidency, having but a narrow strip of land between
them and the sea, and within the limits of the Madras Presidency not a single river
breaks through their barrier and flows towards the Eastern Coast. The Eastern
Ghauts are of low elevation, lie entirely within the limits of the Presidency, have
for the most part a broad expanse of land between their base and the sea, and run
in a south-westerly direction, until they lose themselves in the Neilgherries, and
there join the Western Ghauts. Their line is pierced by three great rivers, the
Godédvery, the Kistna, and the Cauvery, a8 well as by numerous minor streams, so
that they do not perform the part of a watershed. These two mountain ranges,
from a physical point of view, divide the Presidency into three portions.

(1) The short and narrow Western Coast.

(2) The long and broad Hastern Coast.

(3) The central tableland lying between the two ranges.
Each of these three divisions has natural features of its own; is under different
olimatic conditions, which are determined by the monsoons; and practise in the
main different methods of irrigation for the cultivation of their wet crops. The
principal monsoon, which is known as the south-west monsoon and is general
over a large portion of India, breaks with great violence on the western shore of
the Presidency, where the high ranges of the Western Ghauts catch almost the
entire rainfall, which is accordingly exceedingly heavy along this coast. No irriga-
tion, in the proper sense of the word, is practised in this division, but the abundant
rainfall renders every species of wet crop capable of being cultivated. The average
annual rainfall in this tract is 127-14 inches.
Along the east coast of the Madras Presidency, the main portion of the annual
rainfall is brought by the monsoon known as the north-east monsoon, which is
peculiar to the Madras Presidency, and generally brings an abundant supply of
rain to all the eastern coast districts from the district of Nellore southwards—the
coast districts north of Nellore, and especially those of Ganjam and Vizagapatam,
deriving the principal portion of their supply of rain from the south-west: monsoon.
The eastern coast of the Presidency is also subject to cyclonic rainfall, from the
eyclones which take place in the Bay of Bengal, and during the continuance of
these cyclonic storms the rainfall 18 exceptionally heavy. The average annual
rainfall in this tract is 3497 inches. This second division therefore is under
different climatic conditions from the rest of the Presidency, and in this tract of
country, owing to its physical features, irrigation is more extensively practised and
developed than in either of the other two divisions. It possesses the alluvial deltas
of the three great rivers already mentioned, which rising in the hilly region under
the full influence of the south-west monsoon, drain a very large extent of country
and have an almost perennial supply; 1t has also numerous other rivers, which,
though not so constant in their supply, bring down great volumes of water during
the time of the periodical rains; and it has a copious, though uncertain, raiufall
during the north-east monsoon. AS a consequence, this division has (a) the
important irrigation works of the Goddvery, Kistna and Cauvery Deltas, in which
from a dam placed across the river, a vast system of canals and distributary
channels supply the means of irrigation to a large area of country ; (b) the smaller,
though still very important, systems on the Penner, Palar, Tambrapurni and other
rivers, where advantage is taken of the river freshes by means of rapidly discharg-
ing channels, to store water in a large chain of tanks or reservoirs; (c) the very
numerous tanks constructed entirely under the native rulers of Southern India,
which, from very ancient times, have stored the heavy local rainfall of the north-

east monsoon. : ‘
. The central plateau derives its rainfall from both monsoons, and may be

with those of Salem and Coimbatore. In th

said to consist of the districts of Kurnool, Cut!ﬂa‘gah, Bellary, Anantapur, together-
i )

.

N
B

» “.
£
5

&

4
s

.'.’;"ls? L
T

vision the country is, generally

o



I P A P M P N A P

10 26ra Janvary 1885, No. 210, Pusric.

e

. A

N P D R

speaking, bare ; the rainfall light and uncertain, averaging 27-92 inches ; the means
of irrigation difficult ; and the ravages of famine, particularly in the four first-named
districts, most frequent. It contains many tracts of fertile country cultivated
with dry crops ; but, with the exception of the irrigation from the Tungabhadra
an affluent of the Kistna, and from the affluents of the Cauvery in the Cgimbat-ore;
District, the irrigation this division is individually unimportant, and consists for
the most part of tanks intended to store the local showers which the monsoons
bring from either coast. :

. The rainfall of each distriet of the Presidency, from 1870 to 1883 inclu-
sive, is shown in the following statement. The general duration of the south-west
monsoon, which is commonly called the * six months’ monsoon,” is from June to
September inclusive: while that of the north-east monsoon, whioh e Enowibas $ho
“h three months’ motllsoon?” ]l.itf]rom‘ October to December. In the interval between
the two mounsoons, there 1s little rain, exeept such as i asi : N
fall and local thunder showers. R RO OGO T G

Statement showing the average Rainfull, in éach District of the Mulras Presiden-y, for the Fourteen Years
Jrom 1870 to 1883,

Dry Season— South-west | North-east Gross
Districts. January to Monsoon— [ Monsoon— Total Area Revenue—
May: June to October to otal: | irrigated. (“Land” and
September. | December. “ Water")
Ganjam ... 471 26:91 1159 4391 % BS.
Vizagapatam g&ﬁ | 23-48 12:40 4069 g‘;;ggg ?,;Z,i?g
Godavery ... ' 2‘04 sl 2032 1082 3618 554,455 Friog o
Kistna ... o' 18:60 11-90 3349 319 893 e
Nellore ... iee o 310 10:77 19-40 34'27 2[5’041 9‘91'128
Bellary and Anantapur .., 3:31 _ 11:94 650 2175 148756 b e
Kurnool ... 3'28 1852 614 27-95 49:233 Y 1%
Onddapah K¢ 450 13-49 1033 258:32 197 986 8‘95‘()'-18
Coimbatore 6:92 959 1098 26:49 88 081 6’60'5;54. y
Salem aen o s - e oo 7.23 16-28 11'57 3508 97,172 5.08’077
North Arcot iy 531 17:49 14-43 a7-23 283 786 g b
Malabar ... i o ) 1152 ¢ Ca767 12:01 12120 ’ 49,
té‘outh Canara e N vee by 2‘&2)‘ = 11407 939 133‘08 "
hingleput oo v 1664 2065 1209 366,306 ol
i < AT, O Rt iTit. 478 16:02 To42 | 4002 | soa%s | 1705498
R o S e e 591 1235 1591 8417 | 178,807 7ALIL
TM}OYG e L s was i 543 1367 2361 271 91"‘301 40-97)382
e e o R B B R S 607 624 1280 | 2520 157845 6.04,011
Tinnevelly W vor 7338 358 1462 2553 |. 217796 18'30-430
T e— e
piggie? IS .| 4387116 | 2,005,208

8. General Sketch of the Irrigation System of the Presidency.—The uncer-

tainty and great variation i the amount of the annual rainfall, brought by the
monsoons, render cultivation precarious and fruitless without the artificial storage
and distribution of water, and to' meet this ever-recurring difficulty, irrigation
works have, from time immemorial, been an absolute necessity of existence in
Southern India. The works themselves vary alike in magnitude, in character, and
in origin. There are works that yearly irrigate 1,000 square miles ; others that do
not irrigate 5 acres. Some derive their water from great perennial rivers; others
from streams and local drainages, or from the rainfall of half a square mile pondéd
up in a valley. Some works date from periods, of which there is no historical
record ; others are the latest outecome of scientific engineering.

Artificial irrigation may be said to be carried out' in three ways—first, b
utilising the water of rivers; second, by utilising the rain water draiing off ’thg
land ; third, by utilising the subterranean springs and water. These three
general methods are in the Madras Presidency sub-divided into the followin
classes of irrigation works. (1) River-fed Canal Systems.—Works drawing thei%-
supply from rivers, of‘Whlch .the digcharge is at all times of the year, except

erhaps for a short period during the hot weather, sufficient without storage ta
ﬁ eep up a constant supply of water in the canals for the purposes of irrigation or
navigation. Of this type are th?—gpeﬁt' delta systems of the Goddvery, Kistna
and Cauvery rivers; the irrigation channels from the Bavani, Amravati, Uppe‘x"
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Cauvery, and other lesser rivers, irrigating long and narrow riparian tracts. In all,

works of this class the main channels take off directly from a masonry dam, or
“anicut” built across the river; and, in the case of the Goddvery and Kistna
works, the main lines of canal are adapted for navigation as well as irrigation,
and form the principal means of communication in the districts which they traverse.
(2) River-fed Systems of Tanks.—Works drawing their supply from rivers having
an uncertain and very variable discharge, which is stored and rendered constantly
available for the purposes of irrigation by means of a chain of tanks or reservoirs.
Of this type are the systems known as the Penner, Palar, Pelandorai, and Srivai-
kuntham anicut systems, together with numerous other works of the same
character. In all these works main channels leading from an anicut supply a
great series of tanks and channels. (3) Rain-fed Tanks in Groups.—A succession
of reservoirs connected with each other and formed by impounding the drainage

from the catchment basin above them, by means of long embankments thrown.

across valleys, or by short embankments thrown across gorges. Vast numbers of
such works exist, and in many distriets form very large groups. (4) Isolated
Tanks.—Reservoirs obtaining a supply from a small river or stream, or from the
drainage of the catchment area above them. These works, though not forming
nearly so numerous a class as those of the preceding, are in some cases of
considerable importance. (5) Well Irrigation.—This system of irrigation, though
not coming in any way within the special provinee of the irrigation branch of the
Public Works department, forms an indispensable part of the general system of
irrigation of Southern India. In addition to the above five classes of irrigation
works, there are in the Madras Fresidency two works solely intended for internal
navigation. These are the salt-water canals of the Eastern and Western Coasts.
The first known as the Buckingham Canal connects the Goddvery and Kistna
systems of navigation with the district of South Arcot by means of a navigable
canal 261 miles in length. The second, which-is practically a system of connected
backwaters, is under the management of the Native States and Local Fund Boards,
through whose districts it passes. : ‘

9. Detailed Description of the more Important Irrigation Works.—In paragraph
4, giving the classification of irrigation works, all classes of irrigation works were
mentioned, while the names of the works for which capital and revenue accounts
were detailed. It will now be necessary to return to this classification, in order to
describe the irrigation works of the Presidency in order of their importance. The
following deseription of the works will therefore give (I) a detailed account of the
works classed as Productive, (II) a briefer account of the works for which capital
and revenue accounts arve kept, but which are not classed as Productive; and a
general description of (I1I) the works for.whlqlil a continuous record of expenditure
is kept individually; (IV) works for which a continuous record of expenditure is

kept collectively ; #nd (V) Public Works classed as « Proteetive.”

10. The Goddvery Delta System.—~This work like those of the Kistna and

I Productive Publie  Cauvery Deltas is one of a type special to the Madras Presi-
Works. dency.” In all these delta systems, the river flows along a
central ridge formed by the deposit of its own alluvium, while, on each side of
this ridge the ground—formed by suceessive inundations of the river itself—
slopes a way from either bank with a gradual fall, and enables an anicut, built at

the apex of the natural delta thus formed, to have a working command of water

over the whole area comprised within the limits of the delta.

The river Godévery, the largest and most important of the rivers traversing
the Madras Presidency, rises in the Western Ghauts, and, at the site of the Godévery
Anicut, is 898 miles in length; has a drainage basin of 115,570 square miles; and
a maximum flood discharge of 1:21 millions cubic feet per second. The anicut was

commenced in 1844-45, and commands an alluvial tract of country of 2,020 square-

miles in area. Itisa ma,ssjve work of masonry, and is built across the sandy bed
of the river at a spot 33 miles from the coast, where the river is nearly 4 miles

broad, and is divided by three islands into four channels. Of these, the two
eastern channels re-unite just below the anicut, and similarly the two western.

channels. The land included between these tWo principal branches forms what is
known as the central delta, while that on the eastern branch is called ] the eastern
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delta, and that on the western branch the western delta. The irrication in each
of these three natural divisions is distinct, and is supplied by a head sluice and
main canal from the anicut. This- great work consists of a masonry dam built in
separate portions between the islands, the total length of the masonry work being
3,982 yards. The general section of the dam consists of, first, a front curtain wall
running along the whple length, resting on wells; second, a horizontal flooring or
waste-board 19 feet in breadth; third, a masonry counter-arched fall 28 fee% in
breadth ; fourth, a rough-stone apron in rear formed of massive stones, and
extending about 184 feet down stream, so as to protect the rear found&tionq
against the erosive action of the water passing over the dam. The crest ‘of th;e
anicut is 38 feet above mean sea level ; 13 feet above level of t;) of foundations ;
and the greatest depth of water which has passed over it is 15'2§ feet ’l‘lie delLt:t
is fully supplied when 3 feet of water is passing over the anicut crest. On botil
flanks of the dam, and at the head of the central delta, is a lock for the passage of
craft; an under sluice for purposes of scour and clearance ; and a head s?u{ce from
which takes off the main canal of ®ach delta, and supplies a network of branch
and distributary channels, of which the principal ones are ad
as well as irrigation. The dimensions of the head sluices are a
Eastern, 13 vents 6’ x 8’
Central, 15 vents 6' x 81’

Western, 15 vents 71’ and varying in width from 53 to 6.

the sills of each sluice being 6 feet below the level of i :
iy’ of bis thieé rin cancals e el of the anicut crest. The

apted for navigation
s follows :—

Discharge in eubic feet

per second,
Eastern el ot 2 8§28
Central i ]"7.f5
Wesiern y ok 3.,915
8,616

The system is not yet finished, but is expected to be completed by t

1890, and the completion estimates, amounting to a totgl of R{lpel::syf ?;l(‘) 13828253
for direct and indirect charges, have been sanctioned by the Secretary of State as
follows :—Direct charges, Rupees 1,10,68,695, indirect charges, Rupees 19,42,058
The length of navigable canals is 458 miles, which will be increased to 502’l J;nile.
on completion of the works. The extent of irrigation in 1882-83 was 528 129 acreés
which will be extended to 612,000 acres on completion of the works. The net
annual income of the system for the year 1882-83 was Rupees 12,11,028, and th
surplus revenue, after payment of interest charges, was Rupees 8,4 5,8:;0. ’A 1.efere
ence to the statement of paragraph 3, exhibiting the financial result of Pro d“Ctiv'
Public Works up to the end of 1882.83, will show that the works have paid 142'08
per cent. on the total capital outlay, i.e., the system has paid in surplus revenu
nearly one-and-a-half times the money expended upon it. On completion of the
works in 1889-90, it is estimated that the system will yield a net annual return o?
12:7 per cent. on the total capital outlay of Rupees 1,30,32,653. These highl
satisfactory financial results do not represent by any means the total ,.c(’,ﬁt‘z
which have acerued to the State from this most successful work. Direct] ptrac
able to the work are the enormous increase in the import and export trzde t};:
rise in land revenue, in population, and in the general prosperity of the dist;'ict'
while as an insurance against famine, the work is invaluable. “One instance o%
this last fact may be cited. During the famine of 1876-77, when every unirrigated
district was importing enormous quantities of grain to feed its populationg the
quantity of grain exported from the Goddvery District was valued at £1,7 40”000_

11. Kistna Delta System.—The river Kistna, the second in poin i
rivers of the Presidency, rises in the Western Ghauts, close tg thz (s)(f;\fll'zz zg gxlg
Goddvery. The anieut is built at the natural head of the delta, where the river
flows between rocky hills, and is only 1,300 yards wide, or much narrower than its
normal width. At the head of the delta, the river is 800 miles long; has a
drainage area of 97,050 square miles; and a maximum flood discharge og 736,000
cubic feet per second. The anicut which was commenced in the year 1852 is
situated 45 miles from the sea in a direct line, 60 miles by river, and commands a
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delta, which is separated into two natural divisions, respectively called the easterw
and western divisions, by the river itself, of 2,110 square miles in area. Like the

Godé4very dam the Kistna Anicut is constructed on a sandy river bed. It consists

mainly of a body wall of stone in mortar founded upon a double row of wells.

The body wall is 1,238 yards in width from wing to wing; 6 feet wide at top ;

and has its crest or sill-board 20 feet above the deep bed of the stream, and 153

feet above the summer level of the river; and is backed on the down stream side

by a massive rough stone apron, con:aining about 400,000 cubic yards of stone,

and sloping away down stream for a distance of 257 feet. In this apron, at a

distance of 100 feet from the body wall, is a retaining wall having its crest 6 feet
lower than that of the body wall. The crest of the anicut is 43 feet above mean

sea level ; the greatest flood which has passed over it is 2065 feet; and the depth
of water upon it which is considered to furnish a full supply to the delta is 23

feet. In order therefore to keep the water level considerably above the anicut,

towards the end of the cultivating season when the river is low, a rough dry stone

wall about 4 feet high is erected on the anicut crest in October or November of
each year, and as the river falls in the dry season this stone is utilised in the

annual repairs required by the apron of the Anicut, so that the crest is left clear
again before the floods of the south-west monsoon in June. On each flank of the
anicut are under-sluices, consisting of 15 vents of 6 feet span, with their floor 83
feet below the crest of the anicut; while, above the anicut, on either bank, are the
locks for the passage of craft and the head sluices of the deltaic channels. The
eastern head sluice has 15 vents of 6’ x 9’ span, with its floor 5} feet below the
anicut crest; and the western head sluice 15 vents of 6’ x 8’ span, with its floor 6
feet below the crest of the anicut. Both of the head locks are 16 feet wide, and
160 feet long from gate to gate. The system is not expected to be completed till
the end of the year 1901-02. The total estimate for direct charges, amounting to
Rupees 1,38,99,784, has been sanctioned by the Secretary of State. The estimate
for indirect charges, amounting to Rupees 10,01,160, is now awaiting sanction.
The navigable canals of the system are connected on the one side with those of
the Goddvery delta, and on the other side with the Buckingham Canal. In 1882-83
their total length was 278 miles, which will be ultimately increased to 349 miles.
The total area effectually irrigated, and net revenue derived, in the year 1882-83,
was 261,158 acres and Rupees 5,85,262 respectively as against 287,027 acres and
Rupees 7,13,129 in the year preceding, the decrease being due to-the very heavy
floods of 1882, which caused much damage and entailed large remissions in the
delta. On completion of the works the area of irrigation will be increased to
475,000 acres. The surplus revenue of the year, after paying all charges including
interest, was Rupees 3,51,945, or 557 per cent. on the total capital outlay of
Rupees 63,30,628. A large portion of the further expenditure to be incurred on
the system consists of works, such as drainage, &c., for the purpose of securing
existing irrigation from risk. Expenditure of this description, while adding largely
to the capital outlay brings no proportionate Increase in revenue, and it is accord-
ingly estimated that thenet returns of the system, which have during 1882-83 been
992 per cent. will, on completion of the works in 1901-02 be reduced to 838 per
cent. on the total capital outlav of Rupees 1,49 00,944. As in the case of the
Goddvery system, this work, while paying & large direct profit to the State, is a safe
insurance against famine, and has immensely inereased the general prosperity of the
district, which is now one of the richest and most thriving in the Presidency, but
previous to the construction of the Kistna anicut was one of the poorest, and
suffered most severely in the famine of 1833-34,

12. The Kurnool Canal.—This work takes off from an anicut, 17 miles above
the town of Kurnool, on the river Tungabhadra, which, rising in the hilly country
of West Mysore, skirts the dry district of Bellary, and joins the Kistna river in that
of Kurnool. In describing (paragraph 3) the financial policy of Government in respect
to large work§ qf irrigation, allusion was made to this canal, which was purchased
by Government in 1882 from the Madras Irrigation and Canal Company, and from
that date has been designated the “ Kurnool Canal.” © The work owes its inception
to the policy of introducing into India British capital and enterprise in the construc-
tion of irrigation works. So much was anticipated from this policy that, when in
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1858 overtures were made to Government to carry out a project. initi 1

Arthur Cotton, and then known as the Tungabhaﬂra Projgct;]” l;’y l?lllzmsf:gn(}:) . o?lzl;
private company, the pr‘gpogal was readily met by Government. Theocomy an

known as bbe Maﬁras Irrigation and Canal Company, was therefore incorporat}:ed in;
1858, and in 1863 the regular contract deed between the Secretary of State and
tl.le company was drawn up, by which a Government guarantee of 5 per cent. was
given on a capital of one million sterling for the execution of the work proposed
In 1866 the'compgmy was already in financial difficulties, and had spent %9:?7 24é
out of a capital raised of £964,521, while the works were still in a very unfinished
stage. A second indenture was therefore signed in that year mgdif ing the
original contract in so far as to allow of the company obtaining f;om Gm;);rfme;nt
a sum of £GQ0,000 by means of debentures. By 1872 the original ca ital‘ of one
million sterling, toget}wr with the Secretary of State’s loan of £600 00p0 had been
wholly exhausted, while the canal still remained unfinished. Morteage debentures
were then issued, but the credit of the company was not sufﬁcient{; %good to make
funds readily forthcoming ; and, as the improvement of the financial state of the
work was impossible as long as it remained under the company, Government
decided to forestall the date of the termination of the contract. and to take the
work under their direct control. Terms were accordingly offered to the stock and
mortgage debenture holders, which were at once accepted by the former but not b

t:'he latter.. The matter was tl{erefore referred to the Court of Chance ang
finally in 1882 the‘ Court gave a judgment, authorizing the transfer of the gr’lal to
the Secretary of State. 'The works of the company were accordingl uréhased

and were officially transferred in July of that year; and the canal wag fgrmed int(;

an ordinary public works division ; was placed : .
was called the * Kurnool Canal Divisim?’ ed under an Executive Engineer ; and

The anicut supplying the canal is built across the river :
Sunkasala. It is 1,500 yards in length ; is founded on rock : has El;rl]g;hgjg:gd??
and is furnished with a set of underssluices. The highest flood that has yet assed
over it is 6:80 feet. The water passes through a head sluice into the canal s’vbich
in the upper portion of its course, has a general cross section of S0 bottom width,
side slopes 2 to 1, depth 8 feet, and capacity of 3,000 cubic feet per second At
the 75th mile the canpal passes through the watershed between the Tuno'ab.hadra
and Penéler rivers, crosses the Penmer at the 182nd mile, and terminates at the
tot,wlr; of Cuddapah (on the Madras Rajlway) 190 miles from Sunkasala. An anicut
‘tbh the 01'102811(‘)8 dof the Penner affords the supply necessary for the eontinuation of
f e c(;ma o Cudc a.pgh. This anicut is 2,333 feet in length, of which 509 feet are

ounded on rock, and 1,724 feet on wells sunk in the sand. In addition to this
work there are on the canal two othey anicuts, two important aqueducts ; surplus
and cross drainage works; 48 over-bridges ; and 42 locks, of which 7 ax"e double
and 35 single. The canal was completed in 1871, but navigation was not started
until 1880, owing to the embarrassed state of the company’s affairs. A telegraph
lme runs along the canal, and at the end of 1883-84 was in progress of reconstrlﬁ:-
tion by‘ thq Telegraph department, When completed, the line will be inspected
and maintained by the Telegraph department ; and will be worked by the Public
Works staff of the canal as a licensed system, so that it will be available for

2:;‘;5;?“8 messages for the general publie, in addition to those on the service of the

- The works have suffered from numerous accidents, the latest seri

being the breaching of the Sunkasala Anicut in the year 1882, a few daS;: :&Zf?f:
transfer of the canal to Government ; and the damages done to the canal by the
breaching of a tank in'the following year. The extension of irrigation unde{' the
canal has been of the most disappointing nature. For the five years, from 1871 to
1876, the u'g'lgabed area a.n@mvenu‘e averaged 14,700 acres and Rupees 50,650, the
charges against revenue being Rs. 1,80,000. The impetus given to irri;gatic;n m
the years 1876-77 and 1877-78 by the failure of the monsoon rainsyraised the area
shown as irrigated materially, as the following figures will show :—

- X ACRES. RS.
igw-;g B s e i i R R 1| Y O L1
- ser e e LU &0 = o e e Ve 50,918 1,49,180
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This increase was due to watering dry crops, and soon declined, as the average for
the years 1878-79 to 1881-82 was only 20,018 acres and Rupees 7 3,363. In
1889-83 the area irrigated was 14,903 acres, the revenue from irrigation Rupees
59,255, and the traffic receipts from navigation, Rupees 10,683. The decrease in
the irvigated area during 1882-83 was owing to the breach in the anicut, which
oceurred in July 1882. ~The financial result for the year was a loss of Rupees 63,708,
in addition to the charge for interest on capital. 1t is as yet early to predict what
the future of the work may be now that it has been taken under the management of
Government, but the enormous‘capital outlay sunk upon it, in proportion to the
capacity of the canal, absolutely precludes it from ever being a paying concern.
It is proposed to complete the distributaries required for the extension of irrigation
by the end of 1885-86, and it is anticipated that, at the end of 1886-87, the revenue
will be sufficient to meet the cost of maintenance. ,

. The causes of the financial failure of the work are numerous, and pro-
minent among them are— ry

First.—Excessive cost of works and faulty execution and design.

Second.— Nature of soil commanded, and circumstances of people.

Third.—Faulty administration on part of the company; unsatisfactory

relations between company and the revenue officers ; and antagonism
between company and the ryots.
Fourth.—Delay in starting navigation.

. The first and second causes of failure are permanent; the third and fourth
no longer exist. The enormous cost of the works in relation to the capacity of the
canal has already been noticed, and both the anicut and the canal have suffered
repeated accidents. The canal flows through a country where irrigation is but
little practised, and the people are unused to 1t; where also the food gra,ins grow
perfectly well in ordinary years without being irrigated. The only chance of suc-
cess for the work was therefore to offer water on the most tempting terms, and to
furnish by means of navigation cheap means of transport and access to a profitable
mart. Neither condition was complied with. The system of applications for
water introduced was absolutely of a nature to deter the ryot from making any
application at all, while navigation was delayed for nine years.

13. The Penner Anicut—The river Penner rises in Mpysore, has a drainage
area of 20,000 square miles, and a total length of 330 miles. Its principal supply
is derived from the north-east monsoon, during which it is subject to wery heavy
floods of short duration, but the upper portion of its basin obtains a fair, though
uncertain, supply from the south-west monsoon, The bed of the river has a
considerable fall, which in the lower porfions of its course is as much as 3 feet per
mile. Owing to the character of the river, advantage has heen taken from very
ancient times, by means of flood cuts, to utilise the supply brought down by
freshes, in filling a very large series of tanks on the southern bank of the river in
the neighbourhood of the town of Nellore, and thus the irrigation of this area is
carried over the periods when the river itself is dry. The water-supply, however,
obtained by this means was very variable, and, in order to improve it and render
the irrigation certain, the anicut was commenced in 1853, at a site close to the
town of Nellore, and 19 miles from the sea. * This work was completed in 1855,
but during the extraordinary heavy floods of 1874 was turned at its northern or
left flank. The anicut was thereupon .repq.lred-and was extended from its original
length of 1,581 feet, which is about one-third .of the normal width of the river, to
a length of 2,039 feet. As existing, the anicut consists of a body wall of this
length, founded on a double row of wells ; and is backed by a series of rough
stone aprons, divided by retaining walls, and having a total fall of 9 feet and total
width of 178 feet. The crest of the anicut is 9 feet above the river bed, and 37-47
feet above mean sea-level, while the highest flood which has passed over it is 19:30
foet. It has two sets of under-sluices, and a head sluice and auxiliary head
sluice at its southern flank—there being no irrigation under the anicut on the
northern bank of the river. The head sluice has 9 vents of 6 feet span and the
auxiliary head sluice 6 vents of 10’ x 3%, while the level of the sills of both head
sluices are 8 feet below the anicut crests ¥rom the main canal leading from the
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head sluices, two old native channels, which have been extended and improved
since the construction of the anicut, convey the river-supply to a great series of
tanks, and form the main feqders of the system. FKrom one of these channels, a
third principal channel, running midway between the other two, branches off, and
is the only entirely new channel of any considerable size constructed by the British
Government. The chann(?ls of the system generally flow along the watershed, and
there is consequently but little eross drainage. The irrigation on the southern bank
of the river extends over an area of 150 square miles. The irrigation of the
porthern bank will be effecbe(_i by the Sangam anicut, which at the end of 1883-84
was being built across the river, 20 miles above the Penner anicut. In 1882-83
the area irrigated under the Penner anicut was 63,653 acres, and the irrigation
revenue derived therefrom Rupees 2,34,957, but of this sum the portion due to the
old irrigation, which existed prior to the construction of the anicut, was Rupees
1,20,350. The net revenue due to the work was Rupees 79,989 or 4'8 per cent.
on the total capital outlay of Rupees 16,65,159. The complete estimate for this
system has not yet been sanctioned. It has however been prepared, is computed
to amount to Rupees 18,94,734, including all direct and indirect charges, and will
shortly be forwarded to the Government of India.

14, The Cauvery Delta.—The river Cauvery rises in the province of Coorg,
flows through the Mysore plateau, and through the Madras districts of Coimbatore,
Salem, and Trichm_opoly, where, together with its tributaries, it feeds a whole
succession of irrigating channels, and bifurcates at the head of its delta, 9 miles
west of the town of Trichinopoly, the southern branch retaining the name of the
parent stream, while the northern branch is known as the Coleroon. About 17
miles below the point of their bifurcation, the two branches very nearly re-unite,
forming between them the island of Srirangam. Below this point the Coleroon
takes a north-easterly course, skirts the district of Tanjore on its northern border,
and reaches the sea with its volume comparatively little diminished. Though
there is considerable irrigation from this branch, it has nothing to do with the
irrigation of what is classed as the Cauvery Delta proper, to which (as will after-
wards be noticed) it affords & great natural drainage channel for the escape of
surplus water. The Cauvery branch, on the other hand, runs through the delta,
splits up into numerous branches, and covers the delta with a vast net-work of
channels, which have from very ancient times been utilized for the purposes of
irrigation. Of the numerous offshoots some are lost in the wide expanse of rice-
fields, othees find their way to the sea, while the branch which retains the name
of Cauvery throughout diminishes to an insignificant stream before entering the
sea. The Cauvery river, together with its tributaries, is fed by the rains of both
monsoons, and has an abundant and constant flow for nine months in the year. At
the head of the delta it is 4,400 feet wide, has a drainage area of 27,705 square
miles, and a maximum flood discharge of 284,000 cubic feet per second. The total
average annual discharge 18 about, 490,000 millions of cubic feet, equivalent to
17-68 inches of discharge from the whole drainage basin. The irrigation of the

Tanjore Delta dates to a very remote period, and in order clearly to understand the-

system as it now exists, and the requirements which have still to be attended to, it
will be necessary to show briefly the development of the system up to the present
time. Under the old native régime, channels, sometimes supplied by head sluices,
were first cut from the main river, and, by means of an infinite number of smaller
channels of distribution, afforded a supply of water for the purposes of irrigation.
Not only was the main river thus utilized, but the numerous deltaic branches from
it (in all of which the water surface was, in the normal state of the river, generally
higher than the level of the surrounding country) were also similarly laid under
contribution, and, hand in hand, with this process of utilising the waters in mode-
rate floods, necessarily grew up a vast system of embankments, whereby the waters
during extreme floods were prevented from spreading over the country and damag-
ing the crops. Thus in progress of time, there grew up over the whole area of the
delta an extremely artificial condition of things, the cardinal points of which were
(1) the supply of abundance of water, by means of taking up the natural drainage
lines for irrigation ; and (2) the protection, by means of a system of embankments,
of the irrigated area thus formed from the effects of floods. = The principal masonry
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work undertaken during the' native pgriod ig that known as the Grand Anicut,
built in the eleventh cantury, an 1 situated just below the island of Srirangam, where
(as has already bden mentionad) the Cauvery and Coleroon come into close contact
with each other. At this point the bed of the Coleroon is nine or ten feet lower

than that of the Cauvery, and the Grand Anicut was therefore built across a natural -

outlet of the Cauvery to prevent its water being wholly drained off into the Coleroon.
About the year 1800 the Tanjore District was ceded to the British, and in 1804 it
was found that the Coleroon branch, from its more rapid fall and more direct course
to the sea, was draining off, at its head, the main portion of the water-supply of the
river above the point of its bifurcation ; while the Cauvery branch was silting up at
its head. It thus became very evident that, if effective measures were not taken to
rectify, by artificial means, the natural differences between the two branches, the
inevitable issue must be the annihilation of the Cauvery branch as an irrigating
stream, and, as a consequence, the total collagﬂe Off. the delta irrigation. From 1804
—1829 an incessant struggle was maintained against the increasing tendency of the
Cauvery branch to silt up at its head, and efforts were made to force a larger supply
of water in?o}.the branch. These efforts were ineffectual. I'he bed of the Cauvery
branch continued to rise, the supply to diminish, and the area under cultivation to
fall off. In 1830, under-sluices were built in the Grand Anicut, together with
other similar works and waste weirs at eligible sites in the left bank of the Cauvery,
in order to endeavour to clear from its bed the accumulations of sand. These
works were beneficial, but did not check in any way the evil resulting from the
unequal distribution of the volume between the two main streams. In 1836, under
the advice of Sir Arthur Cotton, the Upper Coleroon Anicut was built across the head
of the Coleroon branch, and was completely successful in its object of throwing into
the Cauvery branch a fair distribution of the water-supply, by the simple expedient
of placing the crest of the anicut at such a height as to ensure, in the average state
of the river, a proper distribution of the entire volume of the main stream between
the two branches during the irrigating season. Simultaneously with the Upper
Coleroon Anicut, and supplementary to it, Was constructed the Lower Coleroon
Anicut, 70 miles lower down the river, in order to provide for the irrigation of the
irrigated lands of the South Arcot District, and for those of the north-east portion
of the Tanjore District, whose supply would of course be much reduced by the
construction of the Upper Anicut. As the nrigation under the Lower Coleroon
Anicut, and the expenditure incurred thereon, are not included in that of the
Cauvery Delta system, and the work is separately classed as one for which a con-
tinuous record of expenditure is kept (vide paragraph 22), no further mention will
here be made to it. The next important work undertaken was in 1845, when a
regulating dam was built across the head of t.he Cauvery branch to counteract the
effects of the Upper Coleroon Anicut, which, it was found, was throwing into thes
Cauvery branch a body of water far larger than was safe or was required. Finally,
in 1848, the construction of a regulating dam to the first prircipal offshoot from

the Cauvery branch was begun; and subsequently regulating dams were provided

for the other principal branches, thus completing the general system of regulation
and control of the water required for the delta: Irrigation. ;

The development of the delta system having thus been traced, it only remains
to describe briefly the principal works. The total area of the delta is 1,402,880
acres (2,192 square miles), of which 900,000 acres are jrrigated. The irrigation
in the delta is fully supplied when the river stands 5-7 feet on the Cauvery regu-
lating dam, which represents a discharge of 12,330 cubic feet per second. The
Upper Coleroon Anicut is built across the hegd of the Coleroon, the body wall
is 2,789 feet in length, and is founded on a double row of wells. The anicut is
provided with under-sluices, and a bridge, six feet between parapet walls, is built
across it. The Cauvery regulating dam is practically a continuation of the anicut,
is built across the Cauvery branch at its head, and is 1950 feet in length from wing
to wing. The highest flood ever known in the river rose to 13-20 above the floor
of this dam. Below these works, lower down the delta, are numerous surplus
works and the regulating works of the principal branch ehannels from the Cauvery.
The sketch already given of the development of:the delta irrigation will have

made it plain that a peculiarity of the systefis that the natural drainage channels.
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have been taken up for the purpose of irrigation, and that the numerous deltaic
channels of the Cauvery take ﬁh&pﬁoe of the artificial canals in the Goddvari and
Kistna Deltas, and merely require sluices built across their heads to be made avail-
able as irrigating channels. The total length of the Cauvery branch from the head
of the delta to the seais 95 miles, At its head, the branch is 2,000 feet wide,
and continues that width for 141 miles, where the Vennar river, its first principal
branch, takes off. The Vennar has a regulating dam at its head, and is itself
divided into five main branches. Returning to the main river, 22 miles below the
Vennar, is the Grand Anicut. This very ancient work is 1,080 feet long, and con-
sists of rough blocks of granite built in a serpentine form, having over it a bridge
of 32 arches of 32 feet span following the wavy line of the anicut. The crest of
the work is 7 feet above the bed of the Cauvery branch. The Grand Anicut is
provided with 10 sluices, 3 feet broad, with their sills 10 feet below the crest of the
work, which pass the surplus water of the Cauvery into the Coleroon. Besides the
Grand Anicut, there are other surplus works passing into the Coleroon branch all the
water which cannot be disposed of by the Cauvery branch and its irrigating channels.
Further down the Cauvery branch, 9% miles below the Grand Anicut and 263 miles
from the head of the delta, the Kodamurti river—the second prineipal branch of
the Cauvery—takes off ; while 20 miles lower down is the Arasillar, or third prin-
cipal branch ; and 14 miles lower down, the Verasholen, or last principal branch.
All these three main branches have also regulating dams at their head, and supply a
vast number of branch and distributary channels. This concludes the description
of the delta irrigation under the Cauvery branch. As before stated, there 1s no
irrigation from the Coleroon within the delta proper, but that branch plays a most
important part in the delta system, by providing a great natural drainage channel
for the surplus waters of the Cauvery branch. Before quitting the subject of the
delta irrigation, it will be necessary to notice two important requirements which yet
remain to be attended to. First among these is the complete system of head works
necessary in order to have the supply of the Vennar, and other branches from the
Cauvery, under complete control, and thus to prevent the repeated damages which,
for many years, the delta has been Liable to during heavy floods in the river. The
floods generally occur in the north-east monsoon, and, together with the very heavy
local rainfall which often occurs at that time of the year in the Tanjore District,
fills the Cauvery branch and its offshoots to overflowing, and consequently bursts
the delta embankments. The subjeet, is now being systematically taken up. The
construction of head sluices to the Cauvery and Vennar rivers, at a site immedi-
ately below the Grand Anicut, is now in progress ; and various other works—includ-
ing alterations to the Grand Amnient, which will enable that work to discharge
85,000 cubic feet of water per second—will shortly be undertaken. The second
requirement is a complete survey of the delta. No proper survey of the delta has
yet been made, and comparatively little is therefore known of the vast system of
minor channels within its limits. Regulators are required at the heads of many of

}&the smaller irrigation channels, but the construction of these works is necessarily

delayed until the completion of the survey, which will show accurately bow the
irrigation is distributed over the several channels. The survey is now in progress.

_ The total amonnt of the estimates sanctioned for this system, up to the end
of 1883-84, is Rupees 18,54,847.

The area effectually irrigated, and the revenue derived therefrom, for 188283
was—

ACRES. RS.

Fivst crop O . i 895,719  26,55,600
Second crop ... . .... 1,08,208 2,583,780
29,09,380

Of the gross irrigation revenue of Rupees 29,09,380, the portion due to
the old irrigation, which existed prior to the improvements and additions made by
the British Government, was Rupees 23,43,214. The surplus revenue due to the
new works after meeting all charges was, in. 1882-83, Rupees 5,80,975, or 5051 per
cent. on the total capital outlay“?Ru ees 11,50,238 ; while, as will be seen from
the statement in paragraph 3, the tot:

"
-

total surplus revenue, up to end of 1882-83,
was Rupees 1,28,68,167, being 1118-8" per cent. on the capital outlay, or more

Ga bl lad bRt Lt b

" character of the river supply. The ﬂé‘a.’@fbe commanded by the anicut will be
220 square miles. This tract of ba@@ ‘
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than eleven times the total ontlay on capita unt. It will thus be abundantly
clear that the work as a financial investment has been extraordinarily successful.
15. The Srivaikuntham Anicut.—The Srivaikuntham Amnicut is the last of
eight anicuts on the river Tambrapurni, in the Tinnevelly District, and is situated
16 miles from the sea. The river rises in the’-WGSte_m Ghauts, and, thoqgh compara~
tively a small stream, derives its importance from the fact that it receives a supply
from both monsoons. At the site of the Srivaikuntham Anicut the drainage are
of the river is 1,739 square miles, and the‘ﬁiaxlmnm flood d‘ischa.rge, 1 1‘8,673 .cl.lblc
feet per second. The average annual fimcharge of the river is 60,304 millions
cubic feet, equivalent to 149 inches of discharge from the whole catchment basin
but in the year 1877, when the freshes of the north-east monsoon were extraordi-
narily heavy, the total annual discharge of the river reached the high figure of
121,295 millions cubic feet, equivalent to 30 inches from the whole catchment basin.
The seven anicuts in the Tambrapurni above the Srivaikuntham Anicut are of old
native construction, and it was principa.llj’:??nng to the great success of these works
that the Srivaikuntham Anicut was projected. This work was begun in 1867. 'The
system is of a simple character, and maﬁ' be briefly described. From either flank of
the anicut, which is 1,330 feet in length between the wings, two main channels, 21
miles in length and supplied with head sluices, are taken off, and supply a large
series of tanks which existed before the Srivaikuntham Anicut was buils, and before
its construction were very inadequately supplied. Besides filling these tanks, the
main channels irrigate directly a considerable area of land. 'T'he height of the
anicut crest above mean sea level is 37:40 feet, while the sills of the head sluices of
the main channels are 6 feet below the crest of the anicut. The highest flood
which has yet passed over the anicut rose to 113 feet over its crest. T].me works from
their very commencement have had numerous accidents, and to this cause must
mainly be attributable the slow extension of irrigation under them, and their want of
financial success up to the present date. The damages to the works have been
due to the breaching of the river embankments, during the very sudden and heavy
floods to which the Tambrapurni is liable ; and to the breaching of tanks, 'caused
by heavy upland floods. They have now been provided against by pompletmg the
river embankments, throwing back the north flood-bank ot the river below the
anicut, and by affording adequate means of surplus for the cross drainage from
the tanks lying above those of the Srivaikuntham Anicut system. The system will
not be finally completed till the year 1885-86. The completion estimates amount-
ing to Rupees 14,76,800, of which Rupees 13,61,520 represents the direct and
Rupees 1,15,286 the indirect charges, have been sanctioned by the Secretary of

e

State, During the year 1882-83 the area effectively irrigated and the revenue.
derived therefrom was— e T
ACRES, RS.
Fiist crop S oy 8. v 19,546 4,138,450
Second crop ... v - 17,647 58,291 * 4
1,71,741 T

while the ultimate area of irrigation—which it is estimated will be reached in
1886-87, the year after the completion of the works—is acres 25,000, all of which
will be double cropped. The net revenue from the system in 1882-83 was Rupees
73,018, while the actual return from the work, after paying all charges including
interest charges, was Rupees 23,768, or 181 per cent. on the total capital outlay of
Rupees 13,12,135. After completion of the works in the year 1886-87, it is
anticipated that the net yearly revenue will be increased to Rupees 1,10,902, or 3

per cent. on the total capital outlay of Rupees 14,76,806.

16. The Works in progress at the Sangam Aniout and Barur Tank.—As has
already been stated (paragraph 13), the Sangam Anicut will extend irrigation to the
northern bank of the Pennér. From the amicut, a main channel, leading from a
head sluice on the north bank of the river, will supply two large existing reservoirs,
known as the Kanigiri and Duvur Tan,!gs,;fmm the former of which the irrigation
channels will be taken off, and thus advantageswill be taken of the intermittent

y already contains many tanks, and is
>
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partially irrigated by cuts from the river. The construction of the anicut will

render certain the existing irrigation, and will largely increase it as follows :—
ACRES.
prabakieogetin (S SRR T s

Estimated increase ...

Total ... 94,000

—_—

The site of the anicut is about 38 miles from the sea, and 29 miles above the
Pennér Anicut at Nellore. When finished, it will be 41,290 feet in length, or nearly
three times the length of the %ﬂér Anicut ; and will have its crest 7 feet above
the deep bed of the river, or 105 feet above mean sea level. The head sluice
(which is now finished) has 21 vents of 6 feet span, and is designed to carry
4,800 cubic feet of water per second (when the water in the river 1s flush with the
anicut crest), which will be distributed in the following proportions to the reservoirs

which it supplies :—

Cabic feet

per second.
Kanigiri Tank parE A 4,576'§
puvur Tank s 2235

The present capacity of the Kanigi :'.Tarll.k is to be greatly enlarged, and the total
capacity of the two reservoirs will ultimately be—

Millions

: cubic feet.
Kanigiri Tank ... 6,419
Puvur Tank 1,043
Total .., 7,462

When finished, the Kanigiri Tank will be the largest reservoir in the Presidency.
Tt is estimated that the works will be completed about the year 1889-90. At the
end of 1883-84 very considerable progress had been made in their construction, as
the whole of the wells required for the anicut had been sunk, the south wing of the
anicut and the head sluice had been finished, and a large amount of work on the
anicut and other works had reached an advanced stage of progress. The estimate
for the work amounts to Rupees 35,69,049, of which Rupees 28,96,42}7 is for
Direct charges and Rupees 6,72,612 for Indirect charges, and was sanctioned by
the Secretary of State in February 1881. At the end of 1883-84 the total outlay
against Direct charges was Rupees 13,48,624. 1t 1s_ant1clpated that on completion
of the works, about 1889-90, the annual revenue will amount to Rupees 2,38,000.
The estimate of annual working expenses 18 Rupees 50,259, and thq net revenue
will therefore be Rupees 1,87,745 or 526 per cent. on the total Capital outlay of
Rupees 35,69,049.
. Barur Tank.—1his work is situated in the Salem District, and was
as a Famine Relief-work in August 1877, at a time when the district
was suffering severely from the effects of famine. The normal value of the work
”Ex&h done was estimated at Rupees 67,182, in addition to which a sum of Rupees
13.172 was paid for land compensation, making a total expenditure of Rupees
80’357 on the work. In 1883 the project was sanctioned as a Productive Public
Wc’)rk by the Secretary of State, and was put In hand toyvag'ds the close of thp year.
The scheme is one for the improvement of several existing tanks (of which the
Barur Tank is by far the largest) by building an anicut across the Ponnair .Rlve.r.
This river rises in the Mysore plateau, and drains an area of 2,082 square miles, in
which are situated numerous tanks. The extent of free catchment basin may be
ut down at 1,080 square miles. The supply afforded by the river is ample, and
from the anicut, a suppl channel, 71 miles m length, provided with a head sluice
leads to the Barur Tank. -The project also provides for the enlargement of this
tank, and for two distributar channels from 1t, which will supply a number of
smaller tanks. The work will ring under irrigation an urea of 5,430 acres, in addi-
tion to 1,457 acres already supplied by the .f,anks. The total stovage eapacity of
the tanks, when completed, wi::‘xe* ‘millions cubic yards, of which the Barur
Tank will alone store 114 millions cubic yards. The total estimate for the project

commenced
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is Rupees 3,33,793, of which Rupees &@,go():is.for Direct charges, and Rupees -
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13,793 for Indirect charges. In addition to the expenditure of R“Pees 80,357
incurred vn the work prior to its sanction as a Productive Public Worx, a further
expenditure of Rupees 7,298 was incurred in: the year 1883-84. The work done to
the end of 1883-84 consisted mainly of earthwork to the supply channel, construc-
tion of waste weir on the Barur Tank, collection of materials, and preparation of
foundations for the head works. The project will be finally completed in the year
1886-87, and the net revenue which the work is estimated to yield is Rupees
21,448, or 64 per cent. on the total Capital outlay of Rupees 3,33,793.

17. The Chembrambaukum Tank.—The Chembrambaukum Tank is a large
VS a ALy RIS R reservoir about 14 lglleﬁ from ‘Madras, and is formed by an
and Revense Accounte are €mbankment 7,100 yﬁrds in length, connectin high ground
it L b O 1L side with a rpoky spur on the other. Itis provided
Sy with 8 irrigation sluices, and with 3 masonry weirs aggregat-
ing 1,192 feet in length, while its ca acity is 2,799 millions cubic feet, and the
area of its water spread 8°95 square miles. The tank #s an old native work, and the
improvements undertaken by the British Government consist mainly of the
extension of its capacity, and the increase of its water supply. The chief sources
of its supply are from anicuts across the Cortelliar and Cooum Rivers. The
catchment basin of the tank is about 400 square miles, in which area are 320 tanks,
but the supply from this gathering ground is in some years exceedingly scanty.
The sanctioned estimate for the work is Rupees 7,36,958, of which Rupees 6,55,310
represent the Direct and Rupees 81,648 the Indirect charges. In 1882-83 the area
effectively irrigated and revenue derived was— ‘ :

Revenue. Average
+ 47 | ACRES; RS. Rate per Acre.
First crop ... wues (12,763 39,338 308

Second crop ... s 8218 8,294 277
Total ... 47,632

The surplus revenue of the year, after pﬁying all charges including interest
was Rupees 8,319, or 1'12 per cent. on the total Capital outlay of Rupees 7,36,589.

18. The Palar Anicut.—The Palar Anicut was originally designed to give an
improved supply to old native channels feeding a very large series of existing
tanks. The work was commenced in 1§55 and was finished in 1857. The river
which is very uncertain in its supply, rises i the Mysore plateaun, and at the St
of the anicut, has a drainage area of 3,974 square miles; and maximum flood
discharge of 25,000 cubic feet per second. The anicut is situated in the North
Arcot District and commands 201 tanks, of which 127 are on the northern bank of
the river and 74 on the southern bank. It'was breached in 1874 but was subse-
quently restored. As existing, the anicub is 2,634 feet in length between the
wings, and has under-sluices at either flank. On the north bank of the river
three head-sluices supply the principal channels, one of which feeds the Kaveripak
Tank, one of the largest reservoirs in the Presidency ; and, on the south bank, is one
head-sluice supplying numerous channels and tanks. The system is still incom.
plete, and the work remaining to be done consists principally of improvements to
the channels and head-sluices, and the construction of new head-sluices and other
masgonry works. The area effectively irrigated, and the revenue derived, in t}
year 1882-83 was— : ' : "

g Average
:u. e Rate per:iore.
First crop ... e e O B6BTY 1,72,074 .
Second crop = son oo iy A 30:584 .45,290 :gg
-~ Total ... 2,17,364

Toik (e
The surplus revenue of the year, after paying all char . g .
was Rupees 4,581 or 0-27 per cent. on t}lﬁ Uapital outlayg e:f ?glud?glélggegst
The completion estimates for the system, amountiy pees 16,80,965.

m, amountg to Rupees 19,93,893, of which
15 ‘he Direct ks g 599,693, hie
Rupees 18,94,915 represents the Y e wd{ Rupees 98,975 the Indirect
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chargas, were submitted to the Government of India in June 1884, They anti-
cipate that, on completion of the works about the year 1886-87, the ultimate Aata.
irrigation will be Acres 68,000 for first crop, and Acres 34,000 for second crop
yielding a net revenue of Rupees 93,720, or 47 per cent. on the total Ca ital
outlay, and that the present deficit of Rupees 7,89,416 will not be cleared off fmil
the year 1928.

19. - The Pelandorai Anicut.—The Pelandorai Anicut is buil

River, and affords a river supply to twelve tanks (which e;isaggs;:ﬁ‘ﬁntﬂz
construction of the anicut) on the southern bank of the river in the South Arcot
District. The anicut was commenced in 1870, but was not completed till 1876

In 1877 it was breached and was accordingly repaired by 1879. In the vear 1886
it was again breached, and the head-sluice was carried away by an ettrg;ordinar

flood which swept two feet over the wings. It was again restored‘ and was ix);
working order by 1882. To these two very serious accidents, occurring within the
short period of four years after the construction of the anicut, must be attributed
the very slow extension of irrigation, and the very unfavourable financial position
of the work. The accidents were due to an under-estimate of the maximum flood
discharge of the river, which, as ascertained after the great flood of 1880, reaches
the high figure of SD,QOO cubie feet per second at the site of the dniicait; from &
catchment basin of 1,600 square miles.. The completion estimates of the system

amounting to Rupees 4,48,246, of which Rupees 4,05,000 is for Direct and Rupees,
42,246 for Indirect charges, were sanctioned at the beginning of the official year
1884-85. Against this sanction, the total outlay to the end of 1883-84 was Rupees
3,900,213, and the only works now remaining to be done are the increase to the
storage capacity of four tanks from a total eapacity of 62:3 millions cubic feet to
174-0 millions cubic feet. T}le.ul_ﬁma.te area of irrigation is 15,728 acres, but in
1882, Acres 3,560 op]y were irrigated under the system (which is the largest area
yet irrigated) and yielded a gross vevenue of Rupees 8,596. The net receipts of
the year were Rupees 5,270, while the total charges, including interest, debited to
the “ Revenue’ account, were Rupees 56,191 leaving a loss of Rupees 56,191 as
the financial result of the year. Ag jrrigation under the works is not at present

opular with the ryots, it is anticipated that the full ultimate area of irrigation

Acres 15,728) will not be reached tll 1899-1900, when a return of 8-1 per cent. on

the total Capital outlay will be received. On this assumption of the growth of
cultivation under the work, the interest charges will exceed the net revenue till
1891-92 and the balance of interest charges will not be paid off till 1914-15.

20. The Madras Water-supply and Irrigation Eetension = Project.—This
project, which is a combined work affording a water-supply to the city of Madras,
and irrigating an area of about 7,500 acres, was virtually completed about the year
1870-71. The work may be briefly described. From an anicut across the river
Kortalayur, a stream with a drainage area of 837 square miles, a head sluice, and
supply channel eight miles in length, lead the water to a reserve reservoir, known
as the Cholaveram Tank. From themce the water is conveyed to the main
reservoir, known as the Red Hills Tank, which has four irrigating sluices for the
supply of the irrigation under it, and one sluice for the water-supply of the Town
of Madras. The two tanks were old native works, but were enlarged from a total
capacity of 644 millions cubic feet to a total capacity of 3,523 millions cubic feet, of
which the Red Hills Tank alone occupies 2,753 millions cubic feet. The works have
suffered some serious accidents since their construction, and have not been a financial
success. According to the arrangements concluded with the Municipality of the
Town of Madras, that body pay Rupee 1 for every 1,000 cubic yards of water
- supplied. The average annual consumption of water by the Municipality may be

taken as 143 millions cubic feet. A reserve supply is, in bad seasons, maintained
in the Red Hills Tank for the water-supply of the Town of Madras, by arranging
that, when the water in the tank falls 6 above the bed of the Municipal supply
channel, or 3831 above M.8.L., all irrigation under the tank is stopped. = The total
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sanctioned estimate for the work is Rupees 1'8‘,‘54-,463, of which Rupees 15,62,239
represent the Direct, and Rupees 2,55,224 the Indirect, charges. The total
estimated amount of the Capital outlay has recently been divided as follows :—

ES.
Tmperial ordinar, DA 1 a7 e T e AR A
Provincial i i R | Sty . ... 10,75,5689

which approximately represents the value of the water used for purposes of irriga-
tion and town supply respectively. In 1882-83 the area of first and second crop
effectively irrigated was Acres 10,420, and the revenue derived therefrom Rupees
94,135. The receipts by the sale of water to the Town of Madras were Rupees
32,314, and the total financial result of the year was a loss of Rupees 23,579.

2i. The Buckingham Canal—This is a salt water canal—tidal to a great
extent wherever the river bars are open—extending for 261 miles along the east coast
of the Presidency, from Pedda Ganjam in the Kistna District to Merkanum in the
South Arcot District. At Pedda Ganjam, it communicates with the fresh water,
high level, canals of the Kistna Delta system, and thence with the Goddvari
system, and opens np traffic with the seaport of Cocanada, making a total length of
mainline of navigable canal of 462 miles. ‘The canal runs within three miles of
the sea-coast throughout its entire length, and in many portions is within half mile
of the sea. The excavation of the canal was begun as long ago as 1801, but,
previous to the famine of 1876—1878, the expenditure incurred on it was only
Rupees 5,49,078. During the famine, an expenditure of Rupees 29,24,924 was
incurred on the work, of which Rupees 21,93,584 represented the normal value of
work done and was accordingly debited to the Canal, thus bringing up the total
expenditure for works up to Rupees 27,42,662.. The completion estimates of the
system have lately been sanctioned, and amount to Rupees 92,94,954, of which,
Rupees 86,12,000 represent the Direct charges, and Rupees 6,79,954 the Indirect
charges. Against this sanction, the total direct expenditure on Capital account
was only Rupees 50,12,722 to the end of 1883-84, so that it will be apparent that
much yet remains to be done. With a view to expedite the completion of the
canal, grants-in-aid from ¢ Protective ” Funds are given by the Government of India.
The principal work required to complete the eanal is (1) the isolation of the canal
into * reaches” between rivers, by means ‘of flood-gates, so as to allow the cross
drainage free vent to the sea; (2) the deepening and widening of the canal to its
full section of 20 feet bottom width, side slopes 4 to 1, depth 3 feet below level
of lowest recorded tide in each *reach”; and (3) provision of locks, bridges,
and boat basins, together with an extensive Wharf at the city of Madras. The
principal commodities carried by the canal are salt, firewood, and food-grains. In
paragraph 30 will be found the particulars of traffic for the official year 1882.83,
during which year traffic was much 1m£eded"from various causes. Until the
completion estimates have been more fu y worked out, and the canal has been
protected from the damages to which it 18 now liable from river-floods, it cannot be
considered a safe line of communication. It i8S expected that the works will be
completed by the year 1893-94. The prospeets of the canal are favourable. In
times of famine it will be invaluable, enabling the produce of the Goddvari and
Kistna Deltas to be distributed through the districts of Nellore, Chingleput, and
South Arcot. Its value as a cheap means of transport is already recognised, and
has attracted much attention from the mercantile community, and should the
Singareni Coal fields in Hyderabad be.opet.xedl up, a short line of railway to the
canal will enable cheap coa{to be procured in Madras, to compete with the patent
fuel and English Coal now consumed by the Railway Companies.

99. T1I. WORKS POR WHICH A CONTINUOUS 3‘?06}:1) OF EXPENDITURE IS KEPT INDIVI-

ed over nine districts. The followi
g bl B R o ’ iy s
list exhibits the names of all the works so classed and the distriets in which the§
are situated, together with the particulars oimﬁmﬂn for each work or system for

the year 1882-83 :— : i i

These works number 59 in all, and are distribute:

puALLY.— The works for which individually a Mhﬁ'ﬁm record of expenditure is lept.
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8 : o T e e for the supply of the irrigation under it, and with masonry surplus weirs, which
i tatement showing the area irrigated and revenue derived from works for which a conti ; act as a safety valve to the tank during floods. The old surplus weirs constructed
is maintained indioidually for 156283, o oo d o eopenditire by the natives are generally provided on their crest with a row of masonry pillars,
i | P 3 or 4 feet high, placed about 3 feet apart, and are locally termed  calingulas.”
i 1 % e s 3:::‘ revenne ol | Totsl Towards the close of the rainy season, when the chief floods of the monsoon are
€ . aj . ¥ " O i . =
R ot W irvigatea| [rom | Distrit PR ¥ e e over, these * calingulas’ are closed by damming up the spaces between the pillars
S0Pk "fion. 2 b i it with turf, straw, and earth, so as to enable the tank to retain an extra supply of
8 N " . . . . - i \ . . o
OFOP: | tion. water in order to carry on irrigation during the dry season. The majority of tanks
Vizagapa- ¢ |Six anicats on the Sarada river...| 11764 | 2778 in the Presidency run in groups, and desce“n.diq - steppes of land are occupied by a
Tt~ 1| Wour anicate un the Varahadi . SARSeR 16605 [ Mn‘;ﬁ’:ll::tanaddy_ u succession of reservoirs, the higher feedmg_g.}tlhe ower from its surplus supply, mll)d
| ridachalam anicut . 5074 | 16839 2 ’ the whole up forming one connected scheme of irri tion. According to the
Total ...| 17.2 I TP e e S S L) (B4 Y o | ; group g i RO L ATTIRALION. | _
S ATl L1397 | 42420 lsoun gyo_rennddy.xat(n;ylmé'Lmicn'tl' B4 1}:3&{;; i : latest returns, the total number of Government tanks in the Presidency is 31,648,
o 010 2 K‘:‘;;‘:‘ﬁ:“;“fer_‘;auur'&nk :,gg 89,568 éorm) { ﬂdﬂarll;onvar—v'l‘iruvudi do...| 6576 | 22,9588 ' and it can therefore be readily imagined that the labour involved in keeping up the
ingloput § | o entakum tank . .| (887%.| 14068 : R ekl el ST A 0e: embankments of these tanks to a proper margin of safety, so as to guard against
Total ...| 10395 R R ey 8,797 Sk "~ their breaching during the heavy rains of the monsoons, and the inspection, repair,
e 5 _ e B (| Ponniur—Tirakoftar " do.. 1&;;; 5?,%* N and restoration of the very numerous masonry works attached to them, are such as
g™ Loy o o AT T B0 1 B to tax very severely the resources of the Trrigation Branch. For administrative
R T ! Tolsl . LI | A . purposes (as will hereafter be noticed in paragraph 26) a distinction has recently been
Total ... (8,71 448 |1.28,560 ,r B';;"‘;‘};‘;I'l“e‘r;ﬂ e - - i - made between (1) tanks irrigating an area of 200 acres and upwards, and (2) tanks
= ( [Barar tank (since chssed as| Gotmbators | | | - Suions) § Arkankostel hor .. 1o | 28 | irrigating an area below 200 acres. The following statement shows the numbers of
el I ',,eﬁ;";‘;g;;:;;;‘;‘;f works) .| (286 | 1,168 i aKalingaroyen anieut, ... .| 10912 | 97,974 g works of each class, together with their irrigated area and revenue during 1882-53,
' B oy L ohanetsy oy GmemtmoL s | 150 : in each district of the Presidency :— g !
Total ... 491 | 1910 ( Taxl;vmpumi e Sy 4 19 e : g
! ? iyanayakapuram anicut ... RA L e : SUBIBELL : el g
Tanjore ... |Lower Coleroon anicut .., -zz,T&; 66.689 | .. Bhalavur P ﬂﬂlgg. g'ig; g;ful): B ' l Tanks 2!&1?;‘:1:{ above |  Tanks émg below | G d Total.
§ et e 5 | Tinnevelly.{ | - Juttamully do. 6.163 | 62194 « ; "
ajahavoik v | 214881 64318 || Marudur do. .| 17100 | 1,854,041 e fatriots. ' 0 o ; .
- _ i A ? 2,486 19,608 ¥ Sha W = irrigated, | ¢ e alafeg LRI 5 TR & irrigated, | rrigation
Veeranam tank 33' 80’68(? Kamiadiyen A : \ = 1st crop. il I from irri = ist 4 -
! | Yellar river—Bhatatope smioubis 2623(113 l,gg,g%g y Hauts - 177 1,567,810 : 2 | sterop | Contion. | % Ist 1 ol W e revenue
y . Totak ...| 53,310 | 597,508 e
K% Grand Total ... 942,654 |16,88,965 > | : Gajom .. o .| 26| 82476/ 1,230,346 13,85%) SA15280 1,35,759 2,869 | 195,026 | 2,66,104
Th : el ; 119 - isampatam (e, | 28| 318140 LML 52,526 | 444 | 80377 | 74,217
e most important of these works are the Lower Colero : . Vieagapatm oo qio |0 atises | edsol [TSHUENL e | 81,681 11816 | €473} T
Cheyar anicuts, and the irrigati d leroon anicut, the Poiney and Soctnn (il e (g0l 22.27a (" ST.OOOMDERE MGG | | 44,189 138 | 38,505 | 1,01,819
ke on under the Bhavani, Amravati, and Tamb : R S | 208| 118200 | 410,674 | 563} 83,188 | 102562 772 1,51,388 | 5,138,436
rivers. : - ambrapurni Cuddapal ... Mo (B85 1 53,916 | 2,441,341 Z,g:';‘i) 133893 | 4,31,761 |3,106 | 1,87,809 | 6,73,102
- % b AR PRSP F " YT | 2375 | 78832 | 717 | 88,855 | 1,36,143
: . The Lower Coleroon Anjeut,—The reasons that rendered the - Bellary i - oei| 131 25963 | 1,60,686 | 8981 24347 | 70225 (1,029 | 53310 | 230,811
this work necessary have already been given i e construction of Ansatagur .o 7100k | 101 4099,108. | 10,86,858 1,495 | 50,340 | 1,59,162 1,596 | 89,446 | 2,99,000
of the anicut two large channel en g in paragraph 14. Frowm the north flank Chingieput | pas | 188483 | 489,208 2,090 | 126983 | 275318 | 2,635 | 315366 | 764,616
Avoot distri 0 g els take off for the supply of the irrigation in the South Nerth Arcob o = L fTATL] 89,0867} 10814 3,906 | 141,611 | 501,770 | 4,077 | 2,00645 | 712,384
reot district. ne of these channels feeds th v e Dout South Arcot | .. .. | 246| = 72,068 | 231326 2,849 | 141,045 | 422,462 [3,005 | 2,13,113 | 6,53,787
existing reservoir in the Presid : e great Veeranam tank—the largest Badgtn. . § . | ieehe G fo 18T 21486 1 LASHES 3,194 | 75246 | 250833 3,272 | 96,681 3,53,673
- € Fresidency, having an embankment 12 miles in length Coimbatore ot gal 33097 | 1868 | 262 | 10810 | 41,501 | 811 | 43,907 | 2,00,069
a capacity of 5,400 millions of eybic feet. From th ngth and P 17,283 32,624 | 607 |+ 28973 | 54,033 | 659 46,256 86,657
another laree channel feed & . m the south flank of the anicut Trichinopoly "1 18| ens72 | 225720 L1844 64,049 | 1,68,630 1,288 1,31,621 | 8,94,350
5, eeds a number of branch channels in the Tanjore distri Madura | ..t LLY sor| | 89,208 | 79,46,301 Lo | B8 547 | 1,20416 |2118 | 1,567,845 | 8,75,216
The Poiney and Cheyar anicuts are built across rivers of that Ry dlgmct. e R M o - = 5 -t i s -3 e
Tl rri s X : name, and fee : SRR ——
series of tanks. The irrigation under the Bhavani and Amravati l'i;’ers (Wh(ilcl? Total ... | 2,872 | 1,028,134 | 3,95,784 ’28:77% 1,170,156 | 83,21,457 (31,618 2,198,202 | 67,17,241
: : ! L8 e - . "

both rise in a rainy tract of country and havea constant supply of water)is entirel

direct. Channels taking off from masonry dams, convey water to the f{eld u'e(){
irrigate long strips of land on either bank of the river, lying in the river vall e

running nearly parallel to the river's course. The irrigation under the T?y’ l?nd
purni is effected by means of tanks supplied by channels, into which the riv TSy
18 _dlverted by seven masonry amicuts of very ancient date. The irrigati il
this system is exceedingly valuable and is much sought after, vy

23. IV. WoRKS FOR WHICH A (ONTINUOUS RECORD OF EXP
TIVELY.— Works for whu:h no individual record of empendituv'el:'? :zgitz; :elfiE?q fonz,l??;;
are accounted for collectwely.——works of this class comprise all works otlie ’tht 'wh.ea
~of the ﬁrst three clz.zsses of p&n;ga h 9 (of which detailed mention has a{r ?in tbgse
rpadg in the foregoing paragraphs 10—22 inclusive) and works classed ase‘i‘t I¥r t i
tive.” They consist almost entirely of tanks, which are scattered, in great numg g
tzlroughout the districts of the East coast and the central. ta bleland ( m’rlgr aragra he;%
. These tanks are formed in numerous ways, according to the nature ofp thégr p01 nii
they occupy. The majority are constructed by damming up the natural dgrain;
lines flowing through va.lleys,‘ by means of embankments suﬂiciéntly lon to‘ c]‘oge
the gorge of the valley. The reserveir thus formed is provided with masorﬁ'y sluiccs;;'

In addition to the works included m this Bfatement, there arve large numbers of

private tanks and zemindari tanks, with which the Irrigation Branch have no
concern. R R .
24, V. Prorecrive PupLic ,Womsmﬁqleativq Public Works.—The only

work yet classed under this head is that known as the Rushkuliya Project. The
work was sanctioned by the Secretary of State in 1883, and the preliminary opera-
tions for commencing work were undertaken towards the close of the official year
1883-84. The project consists in utilising the waters of the rivers Mahanadi and
Rushkuliya, in the Ganjam district, by means “of canals to be used both for
irrigation and navigation. These rivers unite at the town of Aska, and flow into
the sea at Ganjam, and, as they do not rise in the Western Ghauts, are liable to be
affected Dby the failure of the south-west ‘monsoon rains. In order to supplement

o d above them, the reservoir for the

their supply, two large reservoirs will be |  ab |
‘ ubic feet, and that for the Rushku-

Mahanadi having a capacity of 2,457 s cubic ‘
i 1 the right bank of the Mahanadi,
gith a head sluice, will ‘lead to the

Tiya 2,160 millions cubic feet. From an 3
~ a channel, 103 miles long, -tmt"l provided e
? ) 4 ¥ A0) } . ¥ r- _v\.v.“:"g;-‘: “'.',“’l ?

\
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Rushkuliya river. This channel will irrigate 12,000 acres, will |

throughout, and will be provided with a double tail lock. Whliiemﬂdsnﬁi‘v}ﬁaﬁfi
Rushkuliya river, an anicut will be built, and from the right bank of the Bk
liya, a se(.:onfl panal, 633 miles long, and navigable for the first 441 miles ;)f its
length, will irrigate a further extent of 108,000 acres. The »vorks4will be com-
pleted about the year 1894-95, and the full area of 120,000 acres is expected to be
cultivated about the year 1897.98. The total sanctioned estimate is Rupees
28,@0,239, of which Rupees 26,01,386 are for direct charges and Rupees 2 58%53
for indirect charges, and the net reyenne anticipated, on completion of the’wo,rl;s
18 Rupees 1,44,312, or 5°1 per cent. on the total capital outlay. 5

25. Important works projected—Many projects of more or i
have been, at various times, proposed and I})>a1'-]tially investigat-ed}ess():ll;gg::?(l?
these schemes will here be mentioned, viz., the Periyar Project, which has been
fully wo.rked out, and has been sent to the Government of India for sanction
The Periyar Project is one for the extension of irrigation in the Madura distriet.
which, from its physical configuration, receives a very scanty and uncertain suppl ’
of rain from the south-west monsoon, and has but one river of any size runnir;y
through it. ~This result is due to the fact that the range of hills on the northerrgx
border of the district, separating it from Travancore, rise up very abruptly from
the plains of Madura, while on the Travancore side they stretch away towards
the sea with a long and gentle fall, The district has, at various periods of ité
h1§bory, suffered severely_ from Scarcity, while from time immemorial. its seant
rainfall has been stored in a.multitnde of tanks, with which it is liter,ally dotte?l'
from end to end. Its one river, the Vaigai (which has a very uncertain flow)
supplies a large number of tanks, by which it is drained nearly dry on its progress
eastwards to the sea. To remedy this state of things, the Periyar Projectgwas
planned. Thp scheme provides for the diversion of the waters of the Periyar—a
river rising in Travancore territory, in a region of heavy annual rainfall, and
flowing ‘towards the West Coast—into the valley of the Vaigai river by (1) a dam
closing the valley of the Periyar, and thereby storing 13,300 million cubic feet of
water ; (2) a tunnel through the water-shed ridge between the two valleys, for the
purpose of drawing off the water from the reservoir thus formed ; and. (3) the
necessary regulating works for %as_sjng the water thus diverted into the tanks now

y C algai river. The dam (which will 1
g‘roat magmtude)' will be 155 feet in height, constructed( of concrete )Sh?oxgllx‘lrjuf;f
The complete estimate for the work amounts to Rupees 64,41,463. The work is
expec_ted to be of the most remunerative character, and has been recommended fo;'
sanction as a Productive Public Work,  The full ultimate area to be broueht under
irrigation 1s estimated at acres 101,000 and the net annual revenue therefrom
Rupees 5,74,600, or 892 per cent. en the total capital outlay.

ADMINISTRATION OF IRgigatron AND Navication WoRrks.

: 2?6. 'C’onservancy of Ir(zgu‘tion,Works.——In. general, the entire maintenance of
the irrigation works for which capital and revenue accounts are kept rests with
the Irrigation Branch of the Public Works Department. In the Kaveri Delta
howeve.n-, which (as has already been noticed ) is a'very ancient system of irvigation.
the Irrigation Branch only deals with the maintenance and repair of all masonry
yvo.rks and embankments, qnd the annual silt clearances required, on channels tha)tt,
irrigate the lands gf two villages or more, the villagers themselves undertaking all
the necessary repairs on the smaller channels. On all irrigation works other %bavn
those for whwl; capital and revenue accounts are kept, the upkeep of the works
also devolves, in most cases, upon the Irrigation Branch ; but, in some of the more
ancient river channels, the WOI.'ks are maintained entirely by the villagers concerned ;
and, on other channels, the villagers supply customary labour, or  kudimaramat.”
by which agency, in former times, the State maintained the great majority of
its irrigation works. The o}d'orﬂiqgﬂge of *kudimaramat,” or unpaid labour of
the ryots, has long ago 'died out on the numerous tanks throughout the
Presidency, and is only now in force on channels, where the ryot sees it is entirely
to his own interest to execute himself any little repairs that may be necessary,

SN
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in the interests of irrigation, from time to time. The reason is not difficult
to seek. On channels, clearances of silt are all the repairs that are usually
required, and are absolutely necessary, at short intervals, to enable the ryot to
get any water at all. Hence he readily contributes his free labour on works
of this class. The case of tanksis very different. ‘i‘heir irrigation will go on
until the final moment when the tank bursts, and, there being therefore no
immediate and pressing need for the ryot to exert himself, the small repairs—
which done at the right time would prove of incalculable benefit, and which no one
but hé is on the spot to do—are, year after year, lofs undone, until they become so
counsiderable that, the tank either breaches, or, they attract the notice of the
Government officers, and are repaired in the usual course by the Irrigation Branch.
Owing to the disuse of this custom of * kudimaramat, *’ and to the fact that the
vast numbers of the tanks scattered throughout the country absolutely preclude
the possibility of their proper upkeep, or even of their inspection, by the officers of
the Irrigation Branch, much attention has been lately attracted to the important
question of their restoration in the present, and their permanent and efficient

upkeep in the future. Before mentioning the arrangements that are at present in

force regarding these works, it may be as well to notice, once for all, a common
and somewhat widespread misapprehension that exists regarding them. It is not
the case that the tanks have rapidly deteriorated of late years. The deterioration
of the works has been gradual and inevitable, because a tank must, from its very
nature, gradually silt up and therefore deteriorate as years go by, and the time has
now come when a large number of the tanks of this Presidency—works, without
exception, of old construction-—have reached a stage which renders their deteriora-
tion apparent to all observers owing to the great curtailment of their irrigating
capacity. ' |

As already stated in paragraph 23, the number of Government tanks in this
Presidency is 31,648. These works are scattpred over a vast extent of country,
and, as experience has demonstrated that it 18 absolutely impossible for the lrri-
gation branch to attend properly to the upkeep of so great a number of works,
three main principles of concerted action have been decided on, in view to the present
upkeep and restoration of the works and their future maintenance : —

First.—A special Public Works Department, establishment to be employed in
grouping the works, and estimating for their requirements, the actual
work required being afterwards done by the ordinary Public Works
establishment, by

Second.—The Irrigation branch to be relieved of the duty of maintaining all’
tanks considered not to need any professional supervision. These tanks'
to be denominated ¢ Minor ”—in contradistinction to those retained by
the Irrigation branch, and designated ag Imperial,”—and to be main-
tained by the Revenue De,partme.nt.

Thira.—That, until the result of the mvestigations of the special establish-
ment are known, it will be imPOSBleQ to decide definitely what works
should be respectively classed as * Imperial ” and * Minor :” but that,
for the present, all works irrigating 200 acres or upwards to be classed
as “ Imperial,” and works irrigating under 200 acres as “ Minor,” and
this classification into ‘¢ Imperial ” and ¢ Minor ” to be finally revised
on completion of investigations for each river basin.

This is the state at which matters now stand with regard to the upkeep and
restoration of the tanks of the Presidency. For some two years past works classed
as * Imperial ” have been maintained by the Irrigation branch, works classed as
« Minor ” by the Revenue Department, while the special establishment is now at
work. fia b ;
97. Regulation and Distribution_of Water on Irrigation ¥Wom.—No uniform
system exists for the regulation and distribution of water required for irrigation.
In the Godévari and Kistna Deltas the control and distribution of the water from
the time it enters the canal to its exi.t from th‘g‘?i_ua,ge sluice is in the hands of the
Public Works Department, who are in ‘pqssqampﬂf;pm day to day, of information -
as to the state of the supply at all the pmnclpai. regulating works. Once discharged
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from t,he village sluice the field distribution rests with the ryots themselves. On
the Pénner Anicut system, the regulation of the water-supply among the several
channels is in the hand_s of the Public Works Department, while theo distribution
from the tanks rests with the ryots. On the Kurnool Canal the regulation and
distribution of the water-sgpply 18 entirely in the hands of the Public Works
Department. In the Kaveri Delta system the sluices built across the heads of the
various offtakes from the river are managed by the Public Works Department

while the regulation of the distributary channels rests generally with the easam;
proprietors of the soil, locally termed the * Mirassidars.” Where the channels
irrigate many villages, there is a well recognised custom, defined generally in a
written document, settling the days and hours during which each village is to take
water, and similar rules lay down each man’s turn within the village. An esta-
blishment, paid and appointed by the Mirassidars,” manages the distribution of
water to the fields. On all the large systems, such as the Palar Anicut, &e., where
a series of tanks 1 fed from an anicut, the regulation of the water at the head works
is in the hands: of thq Public Works Department, while the distribution from the
tanks rests entirely with the ryots. On the channel systems of irrigation various
rules apply ;_on some, the regulation of the supply from the river is managed by
the Public Works Department, while the distribution of water from the channel
itself is controlled by the Revenue Officers ; on others, the entire control is in the
hands of the ryots, and no Revenue Officer or Public Works Officer interferes with
them. On the Tambrapurni Channels above the Srivaikuntham Anicut, the Public
Works Department controls the supply entering the upper channels and passing

the weirs, but have no authority to check waste of water on the chanuels, or to sce |

that it is fairly distributed, and each ryot therefore practically takes as much
water as he likes. On the Srivaikifnﬁhm:y Anicut systempitself, tl{e regulation and
distribution is in the hands of the Public Works Department. Fially, to complete
this sketch of the regulation and distribution of water throughout the Presidency,
it only remains to add that the disposal of water stored in tanks rests entirely with

the ryots interested, who regulate the sluices, distribute the supply, and manage

for themselves every detail.

28. Revenus due to Ifﬁgarﬁm;_,neference was made in paragraph 5 to the
system which prevails in this Presidency with regard to the assessment of irrigated

“land. Except in the Goddvari and Kistna Deltas and on the Kurnool Canal, the

ﬁssessme’?t 18 consoli_dated,. and the shares due respectively to * Land” aund
Water ” can only be approxi tely determined. Until 1880 no information existed
on this head, but, as it was absolutely required in order to determine the financial
position of works of irrigation, an approximation has since been made of the
“ revenue due to irrigation * as distinguished from the total revenue derived from
irrigated land, for (1) all Produetive Public Works, and (2) Irrigation and Navigation
‘Works, for which Capital and Revenue accounts are kept, not classed as * Productive ”
from the co.mn}epcement of the works up to date ; similar information for (3) the works
for whch} individually a continuous record of expenditure is kept is still under
preparation. For the year 1882.83 the information for this class of works has
already been prepared, as well as for (4) all other Trrigation and Navigation works
for which Capital and Revenue accounts are not kept, but it is not considered
necessary that the accounts should be prepared for previous years in the case of
this last class of works. For the ﬁgtermination of the share due to irrigation
resulting from the disintegration of consolidated assessments, elaborate rules have

been framed. Briefly in the case of. single wet crop the rules are (2) where assess-

T

merits have been revised by the Settlement Department, the consolidated assess-

ments are resolved into Land and Jrrigation revenue res ectively, by assignin

to « Land " the amount proplatx'mﬁt glands of the snmepclass zg\d sgrt ingeac%
village, and the remainder to “Water ;  (b) where settlements have not been revised
the average dry rate of the village, or where that is not available of the tdlooks,
or where that cannot be determined of the district, is applied to the total area
irrigated. ~ The product is then assigned to ¢ Land " and the remainder to Water.”

With regard to double-crop hndg@ba charge for the two crops is consolidated—

_the charge for second-crop bemg%mﬂly' in the nature of a water- rate. Kvery-
m

where but in Tinnevelly, the norm charge for double-grop land is one and half

T

\
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times the charge for single-crop land of the same class and sort, and it therefore
follows that one-third of the consolidated double-crop assessment represents the
normal second-crop charge for the Presidency generally. In Tinnevelly, the normal
charge for double-crop land is one and two-thirds that for single-crop, and the normal
second-crop charge in Tinnevelly is therefore two-fifths of the consolidated
double-crop assessment. The additional charge for second-crop assigned to * Water”
is therefore two-fifths of the entire assessment in the Tinnevelly District, and
one-third in all other districts, while the remainder is assigned to ¢ Land,” in the
same manner as for single-crop land. SN

99. Water-rates.—In the God4vari and Kistna Deltas and on the Kurnool Canal,
the assessment on irrigated lands are not consolidated, but a separate water-rate is

levied on the area irrigated. The following are the water-rates now in force :—

Godavari
s z and Kistna %:;n:l( i
Deltas. g
A

RS. RS.
Single wet crop pér acre ... vdel  jeasy 4 4
Second wet crop per acre dn g R 4 3
1f compounded for both crops for not less than five years ... 6} 6
Single dry crop e bk g 1
Second dry crop on irrigated lands if not compounded 2 1
Garden crop 8 6
Garden crop if compounded for not than less five yéars 6}
Crops requiring frequent floodings R 3

On the Kurnool Canal, with a view to stimulate the ryots to extend their wet
cultivation by converting their lands from dry into wet, certain concessions are
allowed on the above rates as follows .—A reduction at 50 per cent. for the first five

ears, and at 25 per cent. for the second five years, is made, in the case of lands
which have not been cultivated within the lapt ten years. For blocks of 50 acres
and upwards of unoccupied lands taken up for irrigated cultivation, water is supplied,
without restriction as to crops, free of charge for five years, and at half rates for

another five years.
30. Management of Traffic and Tolls and License Fees on Navigable lands.—The
navigable canals in this Presidency under hhe charge of the Public Works Depart-

ment are :—

i b | Present | Ultimate
Lengths. | Lengths.

MILES. MILES.

Godévari Canals AL L8 458 502%

Kistna Canals UL | Gy 349

Buckingham Canal W] PR 261

Kurnool Canal sl . 190 190

Total ... | - 1,187 1,302}

The circumstances of the God4vari and Kistna Canals are most favourable for

navigation, as there are few locks, owing t0 tl}e gently sloping nature of the country
permitting the main lines to be carried on without such accessories to navigation.

On these canals, as well as on the Buckingham Canal, private boats carry. all the

traffic. Thelate Madras Irrigation and Canal Company, when they had charge of the
Kurnool Canal, assumed the function of carriers ; but. after the transfer of the canal
to Government, the boats were let out to private individuals, who now conduct the
traffic on the canal, which was also, from July 1883, brought under the same navi-

tion rules as the three other canals.  Prior to this date, there were no rules
authorized by Government on the Kurnool Canal, the rules for navigation formerly
in force under the Company being in vogue.

Boats are licensed to ply on these canals on payment of an annual fee, and
those not holding licenses are required to pay tolls for each trip. Prior to July 1883,
separate licenses Were issued for the Goddvari and Kistna Canals, and for each
section of the Buckingham Canal, but, with a View to remove obstacles and stimulate

traffic, the system of using separate licenses was abolished in- 1883, althoughit
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are now in force :—

e

involved a reduction of revenue, and the following rates of license fees and tolls

Cargo boats s ... Rs, 2} a ton of 50 cubic feet.
Passenger boats not bound to carry all castes, and charges for.

freight not limited ... ) o Wiy L O do.
Passenger boats bound to carry all castes, and to charge for freight

not more than 2 pies per mile per passenger in the general

cabin, and 3 pies per mile per pasfenger in the fore or aft

cabin, including one cooly load of baggage ... s RNl do.
Swamerabo; L TR TR NG ths i G tdo.

leasure £8 ) ool e v, s soe o i iy per boat.
= TolE . . L
Cargo or passenger boat ... e i N w3 ¥ per ton of 50 cubic feet.
Steamer ... o I A | do.
Pleasure boats ... s ses LSO e we 3 8 per boat.
Timber raft 3 bod w5 % per 100 square feet.
Bamboo ruft sen e ren oy are wes e vee » * do.

A license entitles the vessel o use any, or all, the canals without any other
ayment whatever.. A toll once paid clears the vessel over all the canals, and in
any direction, for a period of six weeks, and rafts for one month. Each passenger
is allowed a space of 71 square fee, The extreme dimensions of any vessel allowed
to navigate the canals are 90 feet in length, 13 feet breadth over all, fixed fittings
6} feet high over water level, and draught 2 feet. Rafts are not allowed to exceed
90’ X 12' X 2. LR g

Toll stations are established at the head locks of each section of the Goddvari
and Kistna Deltas, at all tidal locks, at the Ellore lock, and at four stations on the
Buckingham Canal. A wharfage fee of 1 anna per ton on the registered tonnage on
each boat loading or unloading, is ¢harged at the authorized wharfs, but at present
the only wharfage station is at Madras.

Executive Engineers, and officers authorized by them, are vested with the
power of suspending the license of any vessel for overloading, wrong mooring, not
carrying lights, not producing licenses, or for any other infringement of the rules
prescribed for navigation as follows s+—

15 days for the first offence,

' 30 days for the second offence
60 days for the third offence

in the same year. For afourth offence the license may be cancelled. The following
statement shows the statistics of traffie for the past two years on the four canals :—

Godévari, . Kistna. Buckingham Canal. | Kurnool Canal.
Particulasr. i_k‘ : .
1882-83. { 1882-83. l1883.84. 1882-83. | 1883-84. |1882-83. | 1883.84.
ber of trips. | 19,000 |  20580| | 7,627 | 7566 | 24982 | 17494
ﬁ;?ybbog::;mm :1:. ps 15,3725 ;;' e A ATS 3%39, g,gl g 7,31,}22
¢ 21,678 (48 | 8,043 A 97 >
gmenser boats, d° " | 234,564 | 262,530 ,n&m 114,710 | 837,992 17,983 | 2773 | 3,234
Tonmage .o o| 6465893 | 7,343,884 | 5085411 | 399,920 | 49BLOBT | BOMZL | ..
Nolao ot qmals Re. [1,42,00,998 [1.26,17,048 | 91,04,133 9208167 11,00,35559 98,28,228 8,27,600 7,06,867
422,783 946,818 | 221,089 1, 802 A
e Pouee foes + Ba. | 57490 | - 48,408 52,916 | 99758 | 35,431 | 10,683 | 4,592

" On the Kurnool Canal the traﬁgféworked by Government boats let out on hire.

. Stamsrics. Financial positiong f all Irrigation Works for which Capital and
Reveszlw A::oz;ts are kept.—In graph 8, the financial position of each of the
Productive Public Works in operation up to the end of 1882-83 was given. The
following statement shows the financial position of each of the works for which
capital and revenue accounts are kept, but which are no telassed as Productive up

to 1he end of 1882-83, oo i SRR

N o u

Ay |

¥ The decrease in traffie on the 'Bncki:glﬁ:m m ‘the year 1883-84 was due to the decrease in the salt traffic.

The decrease in the receipts from and license foes during the year .888.-84 was due to the reduction in. the
weoffeegfmmlsthblm T - = 4

¥

-
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Statement of Financial Results of Irrigation Works for which Capital and Revenue Accounts are kept, not
classed as Productive up to end of 1882.83.

® Lo ] = 4 T
gﬁa Sg ggg  Charges to end of 1882-83. g., o ]
S B | B §E§ . =% 3
Systems. g?é §§ 7| o s Sog
S | % | fwpEd | 5 | | | AEB |3z
428 |33 [Feml i | § | 3| 35 |3
S8% 28 | 8= | gR i 2 S 8O gR0
1 “2 3 4 5 6 7 9
Pusric Works Nor 'cun:n AS RS, RS. RS. | ' Ra. BS RS, RS, RS
PRODUCTIVE.
Imperial. Ll J
Chembrambakam Tank ..  ..| 7,24,648| 7,36,580 2.95885| 30,163 286,128/ 3,16,20] 20,456 278
Pélir Anicut systea e .| 19,98,893(16,80,965/18,28,351| 7,4 18,71,171(21,12,767|  7,89,416 4696
Pelandorai 80, ... .. .. | 448246 3,87,028 23,767) 219,635 99,205 3,18,840 ' 2,95,073 7624
Total Imperial ... | 81,66,787 28,04,588’16,4!;95?1 9,01,894/17,56,504/27,47,898  11,04,945 ll 3940
Provineiad. hE 4
Buckingham Canal ... 92,91,954 18,42,232/13,13,810/18,90,504/32,04,314|  13,62,082 2534

Madras Water-Supply and Img'a.tlon

Extension Project 18,25,615

| 1,21,628] 1,27,480| 8,40,719 9,68,199| 846571 | 4950
Total Provineial ... [1,11,17,56970,84,496 19,68,86924;41"52902731,2” 41,72,513] 22,08653 | 3117
Grand Total ... | 1,42,84,356/98,89,07 ss,os.mﬂlwm.m 69,20,411  33,18,598 | 3350

The following general statement shows the financial position of all imperial
works for which capital and revenue accounts are kept, from the years 1879-80 to
1882-83. el ;

d 5
B -

Capital Expenditure (Direct and
Indirect 5 ' &
ndirect) to end of year ’ Pertariags
! ; | '*R-e ¢ Maintenance of Net
P‘;g:_‘ewv:i‘;;k‘ ( knm: :: 4| Charges Net Revenue or
s . | Indireet,) | (Pirect and | Revenue. | Capital
Productive | Capital and |  qoay; et:) | " Indirect.) Outlay to end
PubjicWorks,, Revenne ! w2 2 ¢ Ye
Accounts are ol Jeat,
| kept.
RS. RS. B8, 4 CURS, RS. RS, b R
187980 ... .. .| 20442429 | 2373646 |2,28,16,075 88,07,991 | 11,12,151 | 26,95,770 11-81
1880-81 | 2,07,57,153 28,38,935 | 2,35,96, 41,05,459 13,99,482 | 27,056,977 11-47
JABL-RY -1 s o n iyl 0995688 29,24,961 |2,39,20,659) 36,30,105 11,55,884 | 24,74,211 10:34
ABBB8B /1 i ' wee eme| 8,91,08/451 28,04.582 | 4,19,08,033 85,02,255 9,11,729 | 25,90,526 618

The very large decrease in the percentage of net revenue on capital outlay
in 1882-83 was entirely due to the E}urchage by Government in that year of the
Kurnool Canal from the late Madras Irrigation and Canal Company, and to its classi-
fication as a Productive Public Work. ;A

32. Area irrvigated and revenue derived f’r'o’ﬂ.l @d elasses of Irrigation Works during
the year 1882.83.—In paragraph 7, together W‘lthﬁhe table exhibiting figures of rain-
fall, were shown by districts the figures of irrigated area and gross revenue (* land
and “ water”) derived from all classes of irrigation works for the year 1882.83 ;
in paragraphs 10—21 inclusive, were given tl_le figures of irrigated area and irrigation
revenue of each of the works for which capital and revenue accounts are kept for
1882.83 ; in paragraph 23, similar information was given for each of the works for
which a continuous record of expenditure is keptk dividually, while, in paragraph 3
24, was given a statement by districts showing the irrigated area and irrigation
revenue of all the remaining works. The following general statement shows the
total irrigated area of first crop and total revenue derived from irrigation, for each
clas'?a (;fl works, during the year 1882-83, the latest year for which the information is
available :— ) 1 A 47
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l‘ Area. Revenue.
Works for which Capital and Revenue Accounts are kept— ACRES, RS.
1. Productive Public Works ... Ta Tt 2 - 1756344 §7.59.628
L. Works not classed as Productive T A ; " e0798 i
Works for which neitherhCapital nor B.evenn:a Accounts are kept— ’ 190,
11, Works for which a continuous record of expenditure is kept irdividuall 343,684 e
Works for which a continuous record of ¢ IV, ¢ Imperial / Works ol vnosass ss:gg'vst
expenditure is kept collectively. " { V. “Minor” Works ... .| 1170185 33,21,457
Total ... | 4,387,116 | 1,44,61,206

33. Percentage of Irrigation under wovks of each class and incidence of revenue
per acre irrigated.—The total area of Acres 4,387,116, as shown in the preceding
paragraph, taken up for first crop irrigation during the year 1882-83 was 20°43 per
cent. on the total cultivated area of the Presidency. Of the total area of first crop
irrigation, Acres 871,533, or nearly 19-87 per cent., were irrigated for a second crop
also. The total area occupied for irrigation was divided as follows among the works
of the several classes :(—

40-03 per cent. under Productive Public Works,
9-04 per cent. under Irrigation and Navigation Works for which capital and
revenue accounts are kept, but not classed as Productive,
781 u_ndlfr v:orks for which individually a continuous record of expenditure
is kept, .
93-45 per cent. under the *Imperial ” Works retained under the charge of
Public Works Department, and
2667 per cent. under the “ Minor” Works under the charge of Collectors.
& The incidence of irrigation revenue per acre for each class of works is as
ollows :—

g Average
33 oy Irrigation
- e’ Revenue
L | : er Acre.
Waorks for which Capital and Bew Agcounts are kept— 5 x
1. Productive Public Works . ¢ 327
I1. Public Works not classed as Productive ... iah 328

Works for which neither Capital nor Revenue Accounts are kept—
I1T. Works for which & contiimous record of expenditure is maintained indi-

vidually - I s o L e e AT

IV. “ Imperial” W e A TR S LN e

V. “Minor”’ Works e oo o . 2-83

The incidence of irrigation revenue per acre on the works of (Classes I and II,
and on the more important works of Class 111 is shown in the following table :—

Average
e Area Irrigation
I T irrigated. | Revenue per
Acre.
Productive Public Works— :
Godavari Delta ... o vov-Tie 504,213 300
Kistna do. e poo ok i g "7 261,158 3*19
Penner Anicut ... 2 es 63,653 369
Kurnool Canal ... vas sl R 14,903 3-32
« Caunvery Delta ... . S 892,871 325
~uoit e i e e R 19,546 879
»‘\ v Total ... | 1,756,344
> - 1
Irrigation and Navigation Works for which Capital and Revenue Accounts are kept—
Chembmmbn&am Tank ... o . e Por e ses LU s 12,763 878
Palar Anicab Y- 66,212 828
Palandorai Anicut oA IRRER 1 o .- 3,386 2:54
. Madras Water-Supply and Irrigation Extension Project =~ ... -« w0 0 oo 5,435 2:84
Works for which individually a continuous record of expenditure is kept—
Lower Coleroon Anicut T e s AR 105,599 294
Tambrapurni river above Srivaikuntham Anigut w. - 0 0w 53,310 1121
Bhavani River ows RN 28,529 704
Amaravati Biver .. ree s by MM e s e - 25,645 548

From the above it will bem@d tbat the irrigation under the Tambrapurni

.

river above the Srivaikuntham anicut, under the Srivaikuntham anicut, and on the

]

i
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Bhavani and Amaravati rivers, is proport{onag@ély more valuable than that on the
other systems.

33. Incidence of Brpenditure on all works for which Capital and Revenue
Accounts are kept.—The following statement exhibits the capital expenditure per

.~ acre irrigated from the commencement of the works up to the end of 1882-83, and

the maintenance charges debited to revenue during the .year 1882-83, for all
works for which capital and revenue accounts are kept :—

Statement showing the Average Cost of construction MM";"&MMB of works for which Capital and
TRevenue Accounts Mkept.

SRET S S SR SGETE Y

I Average Expenditure

T et e per Acre.
. Y | —
- st / o Capital Revenue
B Account to | Account
21 cend of duving
L 1882-88. 1882-83.
e Wiy :
Prod(nmcnv:;nglexquO\"k“a e 1823 064
Kistna do. "y x O e gﬁ (1)23
Penner Anicut .- Fou | LN AT . <o
Kurnool C v | 1189.32 3.35
Cauvery Delta . e e : 6;;4 oo
Srivaikuntham Anicut ... S A el
Trrigation and Navigation Works for which Capital and Bavem!ﬂ
Chembrambakam Tank oo g A v . g 43:92 0:3?
Palar Anicut v 2494 093
Pelandorai Anicut v et i T A 104:41 1879
Madras Water-Sapply and Irrigation Extension Project - 5 Fo 19811 220
ol

-

T [ T S AR * ke -

" From this statement it will be seen that the capital cost of the Kurnool Canal,
in proportion to its irrigated area, far ex@aﬁ'ﬂﬁt' of any other work, while the
capital expenditure on the Pelandorai anicub agd. Madras Water-sqpply works i8
disproportionately high as compared with the remaining works. ‘With the excep-
tion of the expenditure incurred on repairs to the Pelandorai anicut during
1882-83, when the breached portions of the anicut was restored, the year 1882-83
approximately represents the normal cost Q{-@{hng expenses of these systems,
and the statement therefore shows that the onl ,_;%‘ork on which the cost of main-
tenance is abnormally high is the Kurnool Canal, Hitherto, also owing to the
serious accidents, the works have received, the maintenance charges of ‘the
Pelandorai anicut have been abnormally high, and have averaged Rupees 974 per
acre from the construction of the works in 1875-76 up to the end of 1882-83. In

the year 1899, when the full area of irrigation will be in operation, it is estimated

that the maintenance charges of this system will be reduced to about 12 annas per

acre. P
34 Gexerar. Legislative enackments aﬁeet%ug the Irrigation Branch.—At the
present time, the Act known as “ The River Go;nagmncy Bill " is the only legislative
enactment affecting irrigation, which has passed the Madras Legislative Council.
As long ago as 1856, a draft enactment was instituted to provide for the safety of
life and property, during viver-floods, by means of a Bill enabling the officers of
Government to attend properly to the conservancy of the great rivers of the
Présidency, but it was only in March 1884 that the Bill, after being under con-
sideration for several years, was finally amended and passed by the Madras
Legislative Council, and only now awaits the sanction of the Supreme Government
to become law. The prineipal object of the Bill is to give the officers of Govern-
ment full power to prevent and prohlblt_t-he damage, which is at present inflicted
on both private and public property, by the 1 horized action of private indivi-
duals, in forming and removing construction: thin river-beds. Formerly, no
officer of Government could in any way check the action of individuals in such
matters, without rendering himself hable to & suil for damages, and much public
money was accordingly spent on works designed to counteract the evil effect of
rivate or unauthorized interference mthth‘:”[ '

J r-beds. The Act provides for
‘the appointment of officers to be styled)“ s of Rivers,” who have power
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to prohibit cultivation within
plantations, &c., which they d

and to take any measures whicl

life or property, in connection

35. Further Legislation p
is that known as the ‘“ Madra
1883, was circulated to the Goy
Provinces, for opinion on cert
mittee. The object of the B

nance, and regulation of cana

levy of rates for the waterso s

inspect and regulate the water
where the owner of a “ wates
by the Bill, and to charge the
as to rights and liabilities of p
into custody persons causing
proper authority, with the sup

i

. A_‘. : : « 7‘.:‘7_1_, e i~
; to direct the removal of all constructions,

7_be an obstruction to the course of the river ;

to them to be necessary for the safg‘g-of
y river to which the Act has been applied,

— An important Bill now under consideration -

on Act,” which was originally drafted in

ts of Bengal, Bombay, and the North-West
ints, and has lately been referred to a Com-
‘make provision for the construction, mainte-

. the sxipply,__o‘f water therefrom, and for the
Tt

ed. It will empower canal officers to duly
_to remove obstructions ; to execute repairs

** fails to execute the repairs required of him

such repairs to the owner; to settle disputes

interested in a ‘‘ water-course ;7 and to take

‘damage to canals, or interfering, without
w of water.

* R. 8. BENSON,
Ag. Under Secy. to Govt,
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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.
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Reap—the following paper by A. S. RUSSELL, Fsq., Under Secretary, Public
Works department, on special duty, with note from the Secretary to
Gsosv:mment, Public Works department, No. 566 E., dated Z7th August
j INDEZ}.
Introdue

1. Definition of the branch. ety :
9. History and constitution of the branch. & ] . i
3. Financial policy of Government in respect to 1 igation works, and its results in the Madras
Presidency. MR R AN S 4
4. Classification of irrigation works. :
5. Classification of revenue on irrigation works. =
6. Classification of expenditure on irrigation worksh
ft

Description of the Madray, rvigation Works.

E e

7. Sketch of the geographical features and mmw;;m of rainfall, as affecting irrigation.

8. Greneral sketch of the systems of irrigation. &, {r

9. Detailed description of the irrigation worklmg“jng to classification.
10. The Godévery Delta system. £ oY
11. The Kistna gelta System. : | ‘
12. The Kurnool Canal. it (l |

13. The Penner Anicut. \ }

14. The Cauvery Delta System. SN
15. The Srivaikuntham Anicut. L
16. The works in progress at the Sangam Anicut and
17. The Chembrambgukum Tank. gl e
18. The Palar Anicut.

19. The Pelandorai Anicut. 5% Sy

90. The Madras Water-supply and Irrigation Extension Project.
21. The Buckingham Canal. s g

X 929, The works for which a continuous record of expe

93. The works for which a record of expenditure 18 &g
24. Protective Public Works. T
25. Important works projected.

Administration of Irrigation @i

26. Conservancy of irrigation works. e ok

27. Regulation and distribution of water on ITigano 1 works.,
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29. Water rates. R e g |
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31. Financial position of the irrigation works fﬁ!“mhqpml Baliend revenue aceounts are kept.

P MB&ST«;%MM anil ‘oxantie WA i!ﬁju ﬁﬂwg i asses of irrigation works for the p?ﬂ:.t

3. Pel:centage:of irrigation under works of o@ ass,

Navigation Works.

ss, and incidence of revenue per aore”

- Incidence of expenditure on work&fot,i!h;ﬂi ” ;'ﬁvgﬁne' PRGN keptL, .

2 R T
- el

o

st Of s Sl R AT Ee Gl T e e .f o
s e G LR D gl f i (i TS i v A Rt T e

A o

o
5

‘,*«.

2

-

n ,'j
e
&
¥

I

N A
B Sprn L Gk s

.




BE 7 dgad Cadids

nd o b o a

FIEFs =

e A A P A P I S

r——— e~ -

Lo

26rr Jaxuary 1885, No. 210, Pusric.

Y- e Ay P St A o e o - s o -

General.

35. Legislative enactments affecting the irrigation branch.
6. Further legislation proposed.

——

PUBLIC WORKS—IRRIGATION BRANCH.
INTRODUCTION.

1. Definition of the anch.—.i_'l‘hc .irrigation branch of the Public Works
department deals with all works of irfigation and internal navigation, and with
connected agricultuml works, such fis river conservancy, river embankments,
drainages, &c. :

9. History and Constitution of the Branch.—The branch was first constituted
in the year 1867, when it was made a sibordinate branch of the Public Works depart-
ment by the appointment of a Chief Engineer for Irrigation, and early in 1877 it was
made a distinct and independent brandh in direct communication with Government.
The Chief Engineer for Irrigation—who is also Joint Secretary to Government in
the irrigation branch, and m"that cabacity lays before Government all matters
requiring its decision—is the responsijle executive head of the branch in all profes-
sional matters connected with the glecial subjects pertaining to the irrigation
branch; and, together with the Exami{%y of Public Works Accounts, who is the head
of the accounts branch, exercises controj gyer the officers of the department employed
on works of irrigation and navigation, (§ respect to the expenditure and disbursement
of public money, the custody of storls, and the due submission of accounts. The
Chief Engineer for Irrigation also plepares the budget estimate and all reports
relating to his branch, and it 1s his Sgscial duty to check and examine all designs
for irrigation projects, and to lay Gem before Government, accompanied by a
distinet expression of his opinlon rgearding their merits. He is assisted in his
office work by an Assistanv hief E'n meer for Irrigation, who is also Under Secre-
tary to Government, and by asuitfle office establishment, but no separate and
distinet executive establishment is Jmaintained for employment upon irrigation
works, owing to the exceedingly scittered nature of such works in the Madras
Presidency. The officers and subgedinates employed on irrigation works are
provided from the one general list {f the Public ‘Works department; attend
to other public works besides thosg of irrigation ; and as regards their posting

and general discipline are under the'srders of the Chief Engineer, Public Works
department. The cost of the one ggneral establishment is debited, in the first
instance, to Provincial Funds, and he irrigation branch is charged with a fixed
percentage, on account of the portioniof the establishment employed on irrigation
works, as a contribution to *“ Provingial,” at the following rates :— ;

(a.) 23 per cent. on expenditipe on original works and repairs, excluding
expenditure in England and payments for land compensation.

(b.) 10 per cent. on the * Dirget »* revenue collected in the Public Works
department. . '

(e.) 6 per cent. on the grossfecindirect” revenue (i.e., revenue realised in
the Civil department ang eredited to the Public Works department)
due to Productive Public Works, including the share due to old irri-
gation, but excluding the enhanced share of land revenue.

it is also under contemplation to [*m'ake a further charge to * irriga.tion ::
on account of establishment, by means of a fixed percentage on the *indirect
revenue due to works not classed as Productive. Pt ¢
3. Financial Policy of Government in respect to Irrigation Works ao‘ul 118 Resuits
in the Madras Presidency—Previous to the year 1854, expenditure incurred on
irrigation works of all descriptions was treated as Ordmgry erendlture,hﬂndl waz
charged against the general revenues of the year. Under this sys{)em the ;&?fr
irrigation works of the Goddvery, Kistna, and Cauvery Deltas were begun. G

>

* See paragroph 5,
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1854, as it was recognised that the system of charging the cost of large works,
expected to prove remunerative, against the general yearly revenue was a false
one, a distinction was made between the expenditure incurred on

(2) the maintenance and repair of existing irrigation works, and the
construction of the smaller works necessary for the due development
of irrigation, which it was decided to charge as formerly against the
yearly revenues of the country; and

(b) the construction and extension of large irrigation works of permanent
public utility, calculated materially to increase the wealth and promote
the prosperity of the country, which were to be constructed by means
of money raised on loan, and were to be treated as financial concerns
by opening for them capital and revenue accounts, so that their exact
financial position could at any time be ascertained.

The outbreak of the mutiny prevented the prosecution of the schemes for
promoting irrigation by means of mouney raised on loan, and it was not until 1858
that the Madras Irrigation and Canal Compaty was formed with a Government
guarantee of 5 per ecent. This work was ﬁna%ially a failure, and warned by this
example and by experience elsewhere of the ubsuitability of the agency of private
companies in the construction of irrigation warks, Government have constructed
all other irrigation works in the Madras Presi ency by the direct agency of their
own officers. This decision was arrived at in 67, when the policyoof g.uaranteed
companies for the construction of irrigation wdks was finally abandoned in favour
of what was then called the * Extraordinary ” R'ublic Works policy, whereby large
works of irrigation expected to prove remundrative were to be constructed by
Government from money borrowed annually by the State, when the ordinary revenues
were insufficient for the purpose. The capital & xpenditure incurred on the large
irrigation works of the Goddvery, Kistﬂa,'cal,?gery, and Penner rivers continued
up to the year 1879, in accordance with the POtcy above stated, to be met partly
from Loan Fundsand partly from ordinary revq}?;ﬂ‘m, In 1879, however, the expendi-
ture under the latter head was written back tlg’ oan Funds in the accounts, as if
constructed from money raised on loan. Th{ reason why this course became
necessary in 1879 was owing to the following cause :—

The understanding on which * Extraordinary*’ Public Works were originally
undertaken was that; if money was available from the general revenue of the
country, it was to be made use of, and borrowin)g was only to be resorted to in case
of need. But, as it was found impossible to da@ermine exactly the profit derived
from expenditure incurred from Loan. Funds, the works having been carried out
partly from Loan Funds and partly from ordin Y vevenue, it was ruled in 1879 that
the entire cost of the works, from whatever source the expenditure was met
should be brought together in one account, and that no part of the cost of Dyt
tion or improvements to such works should Bhereafter be charged to ordinary
revenue.

From 1867, therefore, the distinetion bebvv.ﬁn the two classes of works (a) and
() has been strictly observed, while practically the cost of the first-named
works has, since 1854 to the present time, alone been charged as ordinar
expenditure against the general yearly revenueof the country, and those in the
latter category have virtually been made with borrowed money, as the expenditure
incurred on them from ordinary revenue was Comparatively small. The expendi-
ture upon the extension of irrigation may, therefore, he said to have passed through
three phases :— ’

First.—From the establishment of British rule to 1854, when the annual
disbursements were comparatively small, and were met from yearly
revenue.

Second.—From 1854 to 1867, during which time the ex

companies was tried in addition,

Third.—From 1867, the date of the ** Extraordinary ” Public Works policy,

under which all irrigation works were undertaken by the State,
and a certain sum was devoted annually to their prosecution.
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4 ‘ ‘ 6 Tk s ” dropped in favour of that of About the year 1881 a new class of works, called Protective Public Works, was
. » Pr(f(!ilugtsizg ..7'7’ :23 5&;11-‘1;1 sm%f:ﬁ%ih I:Z?rse sincgpthat date been reiterated instituted, and may be deﬁr}ed as worl_;s,. Whid_l, ali}hough not directly rexpuneratixte
- s od emphasis) were laigwn, limiting the outlay of borrowed money to to the extent which would justify their inclusion in the class of Productive Public
. with mcrgiash o+ rep likely to be m er;.tive by yielding in the shape of-annual Works, are calculated to afford a protection against famine, and to guard agamst a
e .ch' f n earsyafter GOIe:'on a sum equal to the interest on the money probable future expenditure in relief of the population. A certain proportion of
mcomge:;lt mth:ir Zonstruction. jml)int of fact, from the very commencement, in the total sum of 11 millions sterling annually reserved for “ Famine Relief and
U ig‘é‘;ﬂ of 211119 policy embodied ine Productive Public Works scheme, it was Insurance ” purposes is appropriated for works of this class.

186 d sanctioned as, Productive
i assumed that the works comprisq the category of, an d as, .
A Public Works, would prove renerative, and orders on the subject were issued,
R though it was not until 1876-7Tat stringent limitations regarding the certamnt
of their financial success were sisted upon before works could be so classed.

How far this assumption has & realised in the case of the Produective Public

.

Works of the Madras Presidencill be seen from the following figures, exhibiting

4. Olassification of irrigation of works.—All works under the charge of the
irrigation branch are divided into the three following main heads :—

L. Productive Public Works.
IL. Public Works not classed as Productive.
111. Protective quks. ) ,

e the total gain or loss to the Stapom outlay on works originally so classed :— 1. Productive Public }T’orks.-—'-Procl_ucﬁfV’q' Public Works are those specially
= : ouf Trrid d as “ Productive,” in the Madras Presidency classed under that head, in consideration of their remunerative character. The
- Statement of Financial Results(of Trrigy Works d‘;”ggz 23 . cost of their construction or material improvement is met from Loan Funds; and
g Rty 1o their workin t from “Or " to which head th
r”/ : . their working expenses are met from S nary Revenue,” to which he the
- | Charges to end of 1882:83. | o ‘;:;"(‘)‘f' revenue derived from them is credited. Th revenue and expenditure of these
: e,'ffuﬂe To | revenue —| revenue | surplus works are treated as “ Imperial,” and are held at the disposal of the Government
Systems. including | , 0 wizzswt.o e E:‘f;:; Py m:;g of India, and applied to the general services pf the empire, as distinguished from
::nh(::;f::. 1 R of ex;;ﬂ;’;g Interost. | Total | Gharges. | tal Provm_c;al Funds, which are held at the disposil of the Local Government, and are
1582-69. | outlay. appropriated to the exclusive wants of the Presidency. The works in the Madras
- Presidency classed under this head up to the ¢ad of 1883-84 are—
] ¥ p
4 X .
3 Productive Public Works. |  ®S. R s B, 2s. = o P e PR | District. .
) 11,80,32,658( 1,101/ 3,21,40,280| 83,00,475 81,74,910 1,64,84,355 1,56,55,805 14206 (1.) Gpd{wery Delta ct T Godévery.
b g Ui T Ve mliatess oty S GRS Thw G (2) Kistna ~_do. BE PREL istma,
; i YO Ly 5 , 74,032 2Ry Crint o5 : ¥ 4 .
. f:‘mfr? Detta o igﬁgﬂg‘v’ 11 1,};3',421450— 185,934 11,60,217 9,74,283"1,28,68,167 111874 R 3 ‘ E i)) %umoolAsz.nat]; _5{’._ Iléuﬁnoo] and Cuddapah.
5. Srivaikuntham Anicu ' 2518 57.015/— 2,465,436 — 1871 b .) tenner Amcu e ‘ ‘Nellore. :
system 14,76_,5&8 1335 6,11,579 2,64,497, 502,561 | 8, ;; : (5.) Sﬂngam Anicat b ‘\’i“ e i Ne]]or'e_
Total ... 3,31,66,084\2,1491 6.20,30.716 1,31,41,251 1,58,21,402| z,ss,ss,sssi 3,39,68,083| 15815 (6.) Barur Tank i 1;.’“ o
\ ! ' (7.) Cauvery Delta e - Tanjore.
The Madras Irrigation arfanal Company's e e o Rurch}?sed 4 (8.) Srivaikuntham Anicut it } Tinnevelly.
Government in 1882, and wasgsed as a Productive Public Work in the same

ear, was, as has already beqxplained, construct,ec_l by a private company, a:nd
therefore purposely been e?ded from the foregoing statement as embo?y}x?g
the result of a different polic, The enormous loss which this work has & sucailed
upon the State is shown by thejowing figures :— e

- «] RS o ¢
tement showing the financiaigylt of the K- Gnobl Vanal from its commencemen
i ety o }’;M}u}’ “1882-83.

For all these eight works capital and revehue accounts are kept. With the
exception of the §angam Anicut and Barur Thnk, which have only recently been
commenced, they have all been in operation fo some years. The Kurnool Canal
was classed under the head of * Productivé” in the year 1882, owing to the

purchase money paid to the late Madras Irriggtion and Canal Company being met
from Loan Funds. b

to.¢» 11. Public Works not classed as F v i |
Vi . - roduttive.—Public works not classed as
Caprran  EXPENDITURE. Productive are sub-divided into 7‘ ‘
Amount paid by the ;Tcrewry e R N e s e (a) Iiri:;tiox::nd ;]avigation Workd, for which Capital and R
Y ver 1500,20,00 % OS8R, Ior whic apital’ an evenue
company for the pntfra . ﬂ: 08:11 g Accounts are kept. gk !
: ) v;NUE th:cz:;}-aencement (b.) Ir;igatior; and {avigation Works for which neither Capital nor Revenue
irrigation reven om ™" ccounts are kept. B 7 o :
To(‘;?ltlllzmvg:rll& to the e:f of 1882-83 .. 10,73,097 (c.) Agricultural Worlr(’s. { ok
Total navigation and other receipts collected up to f 2 @
31st March 1883 ., Laet | sl O (a.) The following are the works for which capital and revenue accounts
s bty are kept, which are again sub-divided into *Imperial ** and * Provincial,” to which
Total ... 1%,80,861 heads the expenditure incurred on them is respectively charged.
CHARGES. . o Namp of Worke R District.
Total working expenses to end of 1882-83 }§,§5,3§2 ((;; PafaTbAfirizg:ukurﬁ Tank | ,f %%E%l?;t;t. Eé
Total interest charges ... 135,060,282 (3.; i’{elgndor‘aé Anicut SRS ik Arcot’) 3
4 17 (4.) Madras Water-supply and Irriga- f
Total ... 1,54,15,667 tion Extension Pr%jyeot AL A } Chingleput. ]}3
. 5.) Buckingham Canal. s LU 7 Nellore, Chi 2
1,41,34,806 ( + w. Nellore, Chingleput, and (¢
T | ~ i South Arcot. J &
! Sr M : g ¥ | ‘ 3
; L 2 TR : 5 e s
: : 4 { o 1"}_3 A # ,‘ Cak A : e, ‘ ,.
1 1 M “ 4 L X REC S e ¥ LA r % »
ol 7 I i b e S LT SRS SRS S &
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The financial results of all the thirtee
: .
6 Eabt sro Loatd an, HTlbAE T n works for which capital and revenue accounts

(4.) By considering the * capital”’
ital”’ cost of :
(B.) Bacguil-ltx Spelﬁt on its og)nstrucbion. any work to be simply the sum
.) By debiting the * revenue ” account i ;

! yearly, with the :
on ;he. %apltal cost of the works at the ::ommenceus:erxl;g ]gf'tglterest
(C) B ;ncrgilitt' thig" orking expenses of the year. porgiat

¢ I mg e “reve n . :
e T indirec?::? account yearly, with the total receipts,
The difference between (B) a
¢ : nd (C) for any one year shows the
(f)(;l‘t ﬁgz:toigrk ;vl;ﬂ; liih; dlﬂ}’lerencehbetween (B) and (C) from the coﬁ‘;ﬁl&ggz
ate shows the financial position of th
The rules regarding the debit < o works at that date
g 2 of the outlay on works, for which capital e
Zscgi(;:;tt: are kept, are that all the past outlay on constructiopn an%ndaflevfiguﬁ
v e;::ﬁ:’:“i‘;i :0311202 (131 tha:dﬂupees 2,500 each for the material improveme;t.
g arged go *capital’’; while all outlay on th i

nance and repairs of the works, toj ith esti ) ATy

: ] , together with estimates for their extensi
improvement amounting to less than Rupees 2,500 are charged to “ revenm'e(.)’l’1 e

(b.) The expenditure on the rrigati d igati i

' : gation and navigation works for
(x;?xglx::ec?vpltsl nor ff'evenue accounty are kept is met fromg Imperial Funds. vﬁ:g};
o m.der’;o(l)'f ihari I0 dvery considerable importance individually, and for such, under
e e Madras Governmeit, a continuous record of expenditure has been
S e t(xi]alpt;amed. in a simple form, which will afford all the information
e % hor a mbléustrat.lve purposds and for the determination of their financial
e ik fslégms 3 r of important gorks for which such accounts are kept up to
prac'x -84 is 59. A complete list of these works will be found in para-

. The remaining irrigatio§ works under (b f i
R 1 1 import
individually, though important i S i §ma] e
A t%ey beIl)ong, viz??l ctively, and are dealt with in the groups or

First.—Irrigation works suppli 1

S'ec_ond.—Groups of rainfedptf,l]ids.by ozl gt

%_’ hird.—Isolated tanks—rainfed,

ourth.—Miscellaneous workg ineluding spring-channels, ponds, &e.

neces(;‘)ryA%;crlllZurs'zlfexzorg: are thdge which (}0 not yield revenue, but which are

e e AT _y_ prospeFty of agriculture. They are divided into the
River conservancy.
River embankments.
Drainages.
Miscellaneous works.

Expenditure on these works is also net from Imperial Funds.

graph 21 II’TE;'Oted'.ve Works.—Protegtive works have already been defined in para-
L e ta,xa{' arelca?ned out fl’qmgFamine Relief and Insurance Funds, formed of
ion levied for faming purposes, and treated as imperial. The only

yvork classed under this h ! {
i th6-Ganjasi Distris tls ead up to the end of 1883-84 1s the Rushkulya Project

5. Classificati e
the irrigatizzﬁvi%iﬁ: O'ff Iﬁevmm of Irrigation Worls,—The revenue derived from
properly speaking reo the Presidency is either direct or indirect. The former
wirks: Sh%g lgt’terpre}??t?'ts revenue geparately assessed for water supplied by th(:,
been obtained but foreél ibits the increase of land revenue, which would not have
system of tenure pre %Works. In this Presidency, however, where the ryotwari
opriitor Ot ilie Wgteval S:i the Government is virtually sole landlord and also
in which no distineti T, and 168 demand for irrigated land is commonly a lump sum
’ ction is made between the charge due for the occupancy of the

# Under recent orders from the Gover $ s )
account for works not classed as © Prod;gi:me." b d‘lmkq interest on capital is not to be debited to the “revenue’’

96TH JANUARY 1885, No. 210, PuspIcC. 7
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land and that due for the use of the water. The whole Jand revenue is therefore
assessed and collected in the Revenue department, and is credited to the head
« Land Revenue’ without any separation between Land Revenue Ordinary ”
and * Land Revenue Trrigated.” The water-rates or bulk of the irrigation revenue
proper are therefore shown under iqdli'ecb revenue, -while the direct revenue
comprises only navigation and other miscellaneous receipts collected in the Public

Works department. In the single case, however, of the Kurnool Canal, the water
rates are credited to direct revenue, as the system in vogue, under the late
Madras Irrigation and Canal Company, Was continued after the transfer of the

canal to Government. 4 ;
In addition to the anomaly which exists in Madras of showing the great

bulk of the irrigation revenue proper as « Indirect Revenue,” a further anomaly
is caused by the difference between the official year ending 31st March and the
agricultural or revenue year ending 30th June. Owing to this difference between
the official and revenue years, the ** direct ” revenue due to irrigation collected in
the Public Works department is shown for, the official year, while the ¢ indirect’
revenue collected in the Civil department 18 the net ascertained demand for the
revenue year. From the irrigation revenu® 'thus ascertained, the portion due
in the more ancient irrigation works to the ol irrigation which existed prior to

d additions carried out by the British Government, is

the improvements an
deducted, and the share of enhanced land revenue, or assessment on waste lands
which would not have been brought under cultvation but for the irrigation works

oxecuted, is added thereto. It bas already boen stated that the water-rates on
irrigated lands are collected in the Civil depirtment. In order to provide for
these collection charges, a fixed percentage is ducted from irrigation. The rate
at which this deduction has hitherto been mad%X is 7-2 per cent. on the ascertained
demand, but, from the commencement of the lofficial year 1884-85, the rate has
been reduced to 5 per cent., which is found to ye approximately the actual cost of

collection. In the accounts of the Finance j|lepartment, revenue derived from

irrigation and navigation works is shown undetthe following heads :—
G. Revenue from Productive Public Works—
XX VI[—Irrigation and Navigation ‘{Direct Receipts).
X XVIII—Portion of Land Revenue due to Irrigation.
H. Receipts on account of public works hot classed as Productive—
XXXI—Irrigation and Navigation. j
Trrigation revenue due to works not clssed as Productive is not shown
geparately in these accounts. |
6. Classification of Expenditure on Irr'i.qgf‘ tion Works.—Expenditure in the
irrigation branch is shown under the followihg heads in the accounts of the
Finance department. T
N. Productive Public Works (Capija.l Account).
51. lerigation and Navigation. ,
G. Productive Public Works (Re.veﬁme Account).
38, Irrigation and Navigation (Working Expenses).
H. Public Works not classed a8 Productive.
44. Trrigation and Navigation. oy B
F. Famine Relief and Insurance.
34. Protective Works—Irrigation.
In budget estimates and accounts of the Public Works department, the same
Leads of account are adopted, except that the head of account denoted by H is
sub-divided into the following pudget heads :—

TImperial.
1. Irrigation and Navigation Works for which Capital and Revenue Accounts

are kept—Capital Account.
II. Irrigation and Navigation Works for which Capital and Revenue Accounts

are kept—Revenue Account.
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III. Irrigation and Navigation Works for which neither Capital nor Revenue

Accounts are kept.
IV. Agricultural works.

5
-

Provincial.

V. Irrigation and Navigation Works for which Capital and Revenue Accounts

are kept—Capital Account.

VI. Irrigatian and Navigation Works for which Capital and Revenue Accounts
are kept— Revenue Aceount.

Each budget head is divided ingo departmental heads as shown below :—

Budget heads. (3. Departmental heads.
1. Productive Public Worke—(,'q' i
Account. lt_an
2. Imperial, Irrigation, and Navigation
works for which Capital gnd | I. Works.
Revenue Accounts are kept— | 1I. Establishment.
Capital Account. - £ LIIL Tools and Plant.
3. Provincial, Irrigation, and Nagga- | IV. Suspense Account,
tion Works for which Capital | V- Less receipts on Capital Account.
and Revenue Accounts are kegt—
Capital Account. '
4. Protective Works. 2K

o

. Productjve Public Works—Rewpnue)

Account. :
. Imperial, Irrigation’and Navi

(=]

ion | :
Wotks if P $ TA. Extensions and Improvements.
orks for which Capitalfand | ;g Myintenance and Repairs.

Revenue Accounts are ke¢pt— { v : )
Revenue Account. o »i? (ﬁ}mtn%?pshatwn.
7. Provineial, Irrigation, and Navi- . Establishment.
gation Works for which Cfp?:;l I1I. Tools and Plant.
and Revenue Accounts are kept—
- Revenue Account.

*

8. Irrigation and Nwigabikml -

‘ for which neither C&pital%:;g:'
Revenue Accounts are kepg, |

9. Agricultural Works. ey

Expenditure shown under the ahoge departmental heads' is termed * direct” as
distinguished from that known ag €jndirect, ¥ which is not shown in the Finance
ACCO.III-ltS of. the department, but in the Capital and Revenue Accounts, or the
Administrative .Accounts as they amp otherwise called, in view to the profit or loss
on the works being exactly determingd, ¢ Indirect charges” are of three kinds—

1. Capitalized abatement of {4
2. Loss by exchange. = |
3. Leave and pernsion allo

Original Works, Repairs, Establishment,
Tools and Plant, Profit and Loss, Sus-
pense Account.

vd"revenue.
W ges
These charges are calculated ag ghown below :—
Item (1; 25 times the anni;ﬂgl’gggessmenb of lands occupied by the works.
Item (2) at the current rates of exchange on payments in England, which
are shown in the Ingli;a? ocounts at par.
Item (3) at 14 per cent. on @ﬁ}i&hmenﬁ charges.

With regard to the old maintenance charges of (1) “Productive Public Works,”
and (2) ©* Irrigation and Navigation works %or which Capital and Revenue Accounts
are kept not classed as Productive,” such charges are deducted from the total
charges on “ Revenue,” and are added to the exgenditure under the head “Irriga-
ilont;},nd Navigation Works, for ‘which neither ‘apital nor Revenue Accounts are
cept. I et A

A e
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Description of the Madras Irrigation Works.

7. Sketch of the Geographical Features and Distribution of Rainfall as affecting
Irrigation.—The two great mountain ranges of the Western and Hastern Ghauts
give the key to the configuration of Southern - India. The Western Ghauts are
generally of considerable elevation. They stretch continuously along the entire
line of the West Coast of the Presidency, having but a narrow strip of land between
them and the sea, and within the limits of the Madras Presidency not a single river
breaks through their barrier and flows towards the Eastern Coast. The Eastern
Ghauts are of low elevation, lie entirely within the limits of the Presidency, have
for the most part a broad expanse of land between their base and the sea, and run
in a south-westerly direction, until they lose themselves in the Neilgherries, and
there join the Western Ghauts. Their line is pierced by three great rivers, the
Goddvery, the Kistna, and the Uauvery, a8 well as by numerous minor streams, SO
that they do not perform the part of a waterslied. These two mountam ranges,

from a physical point of view, divide the Presidency into three portions.

(1) The short and narrow Western Coast.

(2) The long and broad Eastern Coast.

(3) The central tableland lying between the two ranges.
Each of these three divisions has natural features of its own; is under different
olimatic conditions, which are determined by the monsoons; and practise in the
main different methods of irrigation for the cultivation of their wet crops. The
principal monsoon, which is known as the south-west wmonsoon and is general
over a large portion of India, breaks with t violence on the western shore of
the Presidency, where the high ranges of the Western Ghauts catch almost the
entire rainfall, which is accordingly exceedingly heavy along this coast. No irriga-
tion, in the proper sense of the word, is practifed in this division, but the abundant
rainfall renders every species of wet crop capa le of being cultivated.” The average
annual rainfall in this tract is 127-14 inches.
Along the east coast of the Madras Presidghcy, the main portion of the annual
rainfall is brought by the monsoon known i the north-east monsoon, which is
peculiar to the Madras Presidency, and genii-ally brings an abundant supply of
rain to all the eastern coast districts from thekdistrict of Nellore southwards—the
coast districts north of Nellore, and especially/those of Ganjam and Vizagapatam,
deriving the principal portion of their supply of rain from the south-west monsoon.
The eastern coast of the Presidency is also subject to eyclonic rainfall, from the
eyclones which take place in the Bay of Bengal, and during the continuance of
these cyclonic storms the rainfall 18 except nally heavy. The average annual
painfall in this tract is 34:97 inches. This second division therefore is under
different climatic conditions from the rest of {the Presidency, and in this tract of
country, owing to its physical features, irrigaton is more extensively practised and
developed than in either of the other two divigions. It possesses the alluvial deltas
of the three great rivers already meéntioned, Which rising in the hilly region under
the full influence of the south-west monsoon, §lrain a very large extent of country
and have an almost perennial supply ; it has! also numerous other rivers, which,
though not so constant in their supply; bring down great volumes of water during
the time of the periodical rains; and it has a copious, though uncertain, rainfall
during the north-east monsoon. As a consequence, this division has (a) the
important irrigation works of the Godévery, Kistna and Cauvery Deltas, in which
from a dam placed across the river, a vast system of canals and distributary
channels supply the means of irrigation to a large area of country ; (b) the smaller,
though still very important, systems on the Pénner, Palar, Tambrapurni and other
rivers, where advantage is taken of the river freshes by means of rapidly discharg-
ing channels, to store water in a large chain of tanks or reservoirs; (c) the very
pumerous tanks constructed entirely under the native rulers of Southern India,
which, from very ancient times, have stored the heavy local rainfall of the north-

east monsoon. ;

. The central plateau derives its rainfall from both monsoons, and may be
said to consist of the districts of Kurnool, Cuddapah, Bellary, Anantapur, together
“vith those of Salem and Coimbatore. In this division the country is, generally
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of irrigation difficult ; i
distri gts, mos:ﬁm;rl;ltdezid ﬂii ravages of famine, particularly in the four first-named
with dry crops ; bu(g wit'h th CanEy Any bracts of fertile country Clll.tll?:ll:bti
an affluent of the Kistna ande’c'ememlon of the irrigation from the Tungabhs 11‘“
District, the irrigation in hi R the. a_fﬂugut,s of the Cauvery in th Cg} e
> gation 1n this division is individually ‘“li"lpnrtén Fhice é‘ coor:;rix:tat.(;re
: ) 8 sists for

the most part of tanks i
: L ntended to : _
bring from either coast. store the local showers which the monsoons

The rainfall of each distri
Sgmrie 1striet of the Presid
sive, 1s shown in the i Endon 3 rom, 157 ok
mon,soon, which i; ix?}lrlxc:;glng Sfﬁltement. '.l'he general éumtion (;fO ttiloe 1“88-:'"10111-
September inclusive; while {h(; :fdtlfhe By Mowia ¢ honasen; i ’fm‘[;u{h;:ve:b
» ; 2 e north-east Hhr i
i , ] - ast monso 7 <
ee months’ monsoon,” is from Qetober to Decembex'on,h‘l‘ Itllllcehnl:‘t, l\ﬂf);“'}')ltas o
3 f erval between

the two monsoons, there is li :
8 . e 18 little rai : ohiste .
fall and local thunder showers. i excopt such as is occasioned by eyclonie rain-

Statement showing the average Rainfall, in eqek District of tha Mad
2 Maulras

Presi,
Jrom 1870 {6 1883, residan -y, for the Fourteen Years

—\A
3 DryS South-west N - s 7 —_————— .
Districts. Jn.rm(::;nml Monsoon — M:::Lt ::L:t | Gross
May. | Juneto October to | Total. = .'\w-n | Revenue—
LR PR E {| September. | December. | | irrigated. :(" Land” and

penl A T L LRty |+ Water").
Ganjam ... W TIOR3 5 -

Vizagapatam ... PR e b - 11- | { ..
Godavery ... o gm 1”,?3 [ 4321 194,756 | 5‘?;_552
i e e i 2,0” 10-82 B4+ 47674 | 154412
T T LA 3,99 1082 8618 | 854455 | 2966205
Bellary and Anantapur ... 3.10 19-40 .33‘49 312893 | 1392414
Kurnool .. Sl et k! = P S a7 215041 | 991,126
DRl L5 i TR R 3-29 ("1)0 S 142,756 6,16,088.
Coimbatore : 6'50 l(:';.: 2795 49,233 | 241,124
Salem ... o5 e Xl i 4 109 i e 8,95,088,
North Arcot i &28 1 l.ﬁs 2649 88,081 | 6.60,584
RABME 1P o4 R 1163 Pt e o 5,08,077

Sont % - 87 983 786

o 962 1201 | 121-90 8,786 | 1340170

South Arcot <2 e 450 3 9'3? 13308
i R Al (SRET yods 4209 | 366,306 | 1322398
Tamfoee. . . e .l 543 1285 vl By R L S
T_-dm 607 1367 2361 - 178,807 7.71,711
innevelly 7. 624 1289 4271 | . 914,801 40,97,382
; 3% 358 s 2520 | 157,845 6,04,011
Total ... | F PapAl 25'58 217,796 18,832,430
4,387,116 2,00,85,208

8. General Sketch of : -3
tainty ‘4nd great Variationf ifllmthle”;' ation System of the Presidency.—The uncers
monsoons, render cultivation precari ount of the annunal rainfall 'bruught by the
and distribution of water, and ™ius and fruitless without the ‘artificial stgra
works have, from time ir’nmemoq eet this ever-recurring diffieulty, irri at’ge
Southern India. The works thex;;f been an absolute necessity of integtii
in origin. There are works that yes es vary alike in magnitude, in character, and

ok iékighte D aores: -Someiiist y irrigate 1,000 square miles ; others that do

from streams and local draina i water from gn ial ri
! 8, ork P great perennial rivers ; others
up in a valley. Some Worksgedatgr rom the rainfall of half a square mile ponded

record ; others are the latest outcome‘&n;g;:;gg:’eggi:;ﬁg there is no historical
g.

Artificial wrrigata :

B o w;‘;‘ﬁ?(’gv:::)_’ ::(’Bmd to be carried out in three ways—first, b
land ; third, by utilisin t’he ond, by utilising the rain water dmi}t;in off’tbg

general methods are in gth Msu et ol wilter Thfse tl
e Madrag Presidenc sub-divided totd> ‘the Jollowiass
gupply from r r : 2 yystems.—Works drawi :
Supply feom rivors, of whic tho dscharge is 1t Al e of the vor, excepy
keep up a constant supply of uring the hot weather, sufficient without storage lt)o
navigation. Of this tppéy w&;lter B s D piposiu ot irrigatiocn =
and Cauvery rivers; {ﬁ are the great delta systems of the Goddvery, Kistna
3 the arrigation: channels from the Bavani, Amravati, Uppe;
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Cauvery, and other lesser rivers, irrigating long and narrow riparian tracts. In all
works of this class the main channels take off directly from a masonry dam, or
¢ anicut” built across the river; and, in the case of the Goddvery and Kistna
works, the main lines of canal are adapted for navigation as well as irrigation,
and form the principal means of communication in the gistricts which they traverse.
(2) River-fed Systems of Tanks.—Works drawing their supply from rivers having
an uncertain and very variable discharge, which is stored and rendered constantly
available for the purposes of irrigation by means of a chain of tanks or reservoirs.
Of this type are the systems known as the Penner, Palar, Pelandorai, and Srivai-
kuntham anicut systems, together with numerous other works of the same
character. In all these works main channels leading from an anicut supply a
great series of tanks and channels. (3) Rain<fed Tanks in Groups.—A succession
of reservoirs connected with each other and formed by impounding the drainage
from the catchment basin above them, by means of long embankments thrown
across valleys, or by short embankments thrown across gorges. Vast numbers of
quch works exist, and in many districts form very large groups. (4) I®lated
Tanks.—Reservoirs obtaining a supply from & gmall river or stream, Or from the
drainage of the catchment area above them. These works, though not forming
nearly so numerous & class as those of the preceding, are in some cases of
considerable importance. (5) Well Irrigation.—This system of irrigation, though
not coming in any way within the special province of the irrigation branch of the
Public Works department, forms an indispensable part of the general system of
irrigation of Southern India. In addition to the above five classes of irrigation
works, there are in the Madras Fresidency twa works solely intended for internal
navigation. These are the salt-water canals of the Eastern and Western Coasts.
The first known as the Buckingham Canal cénnects the Goddvery and Kistna
systems of navigation with the district of South Arcot by means of a navigable
canal 261 miles in length. The second, which is practically a system of connected
backwaters, is under the management of the Na@ive States and Local Fund Boards,

through whose districts it passes.

9. Detailed Description of the more Importagt Irrigation Works.—In paragraph
4, giving the classification of irrigation works, ail classes of 1rrigation works were
mentioned, while the names of the works for which ca,pital and revenue accounts
were detailed. It will now be necessary to retuin to this classification, in order to
describe the irrigation works of the Presidency i order of their importance. The
fOllOWiﬂg description_ of the works will therefore give (I) a detailed account of the
works classed as Productive, (II) a briefer aceount of the works for which capital
and revenue accounts are kept, but which are mot classed as Productive ; and a
general description of (III) the works for which  continunous record of expenditure
is kept individually ; (IV) works for which a e¢dntinuous record of expenditure is
kept collectively; end (V) Public Works classed as “ Protective.”

10. The Goddvery Delta System.—This Work like those of the Kistna and

I Produstive Pubic  Cauvery Deltas is one of & type special to the Madras Presi-

Works. dency. In all these delta systems, the river flows along a
central ridge formed by the deposit of its oWh alluvium, while, on each side of
this ridge the ground—formed by successive inundations of the river itself—
slopes a way from either bank with a gradual fall, and enables an anicut, built at
the apex of the natural delta thus formed, to have a working command of water
over the whole area comprised within the Limits of the delta.

The river. Goddvery, the largest and most important of the rivers traversing
the Madras Presidency, rises in the Western Ghauts, and, at the site of the Goddvery
Anicut, is 898 miles in length; has a drainage basin of 115,570 square miles ; and
o maximum flood discharge of 1-21 millions cubic feet per second. The anicut was
commenced in 1844-45, and commands an alluvial tract of country of 2,020 square
miles in area. It is a massive work of masonry, and is built aeross the sandy bed
of the river at a spot 33 miles from the coast; Wwhere the river is nearly 4 miles
broad, and is divided .by three islands imto four channels. Of these, the two
eastern channels re-unite just below the anicut, and similarly the two western
channels. - The land included between these o principal branches forms what is
known as the central delta, while that on the eastern branch is called the eastern
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delta, and that on the western branch the western delta. The irrigation in each
of these three natural divisions is distinct, and is supplied by a head sluice and
main canal from the anicut. This great work consists of a masonry dam built in
separate portions between the islands, the total length of the masonry work being
3,982 yards. The general section of the dam cousists of, first, a front curtain wall
running along the whole length, resting on wells; second, a horizontal flooring or
waste-board 19 feet in breadth; third, a masounry counter-arched fall 28 feet' in
breadth ; fourth, a rough-stone apron in rear formed of massive stones, and
extending about 184 feet down stream, so as to protect the rear foundations
against the erosive action of the water passing over the dam. The crest of the
anicut is 38 feet above mean sea level ; 13 feet above level of top of foundations ;
and the greatest depth of water which has passed over it is 15°25 feet. The delta
is fully supplied when 3 feet of water is passing over the anicut crest. On both
flanks of the dam, and at the head of the central delta, is a lock for the passage of
craft; an under sluice for purposes of scour and clearance ; and a head sluice from
which*takes off the main canal of each delta, and supplies a network of branch.
and distributary channels, of which the principal ones are adapted for navigation
as well as irrigation. The dimensions of the head sluices are as follows :—

Eastern, 13 vents 6 x g’

Central, 15 vents 6’ x 8Y’

Western, 15 vents 71 and varying in width from 53’ to 6.
the sills of each sluice being 6 faet, below the level of the amicut crest. The
capacity of the three main canals i~

Discharge in cubic feet
per second,

Eastern var cas vae 0 K7 i ke 2,826
Central o . k. s 1745
Western : 2 3,915

. 8,616

The system is not yet finished, but ¥ expected to be completed by the year 1889—
1890, and the completion %timawps amounting to a total of Rupees 1,30,32,653
for direct and indirect charges, h%e been sanctioned by the Secretary of State as
follows :—Direct charges, Rupees | 10,88,695, indirect charges, Rupees 19,42,958.
The length of navigable canals is 458 miles, which will be incteased to 502§ miles
on completion of the works. The éxtent of irrigation in 1882-83 was 528,120 acres,
which will be extended to 612,00 geres on completion of the works. The net
annual income of the system for o’ year 1882-83 was Rupees 12,11,028, and the
surplus revenue, after payment of yterest charges, was Rupees 8,45,830. A refgzr-
ence to the statement of paragrapl 3, exhibiting the financial result of Pljoductlve
Public Works up to the end of 188983, will show that the works have paid 14206
per cent. on the total capital outlay i.e., the system has paid in sarplus revenue
nearly one-and-a-half times the mbpey expended upon it. On completion of the
works in 1889-90, it is estimated that the system will yield a nef anmlal return of
12'7 per cent. on the total capital gutlay of Rupees 1,30,32,653. These highly
satisfactory financial results do §ot represent by any means the _total profits
which have accrued to the State from this most sucpessful work. Directly trace-
able to the work are the enormoug jperease in the import and export trade, the
rise in land revenue, in pOPulatiorg. and in the general prosperity of the district ;

while as an insurance against famine, the work is invaluable. One instance of

this last fact may be cited. Dauring the famine of 1876-77, when every unirrigated
district was importing enormous quantities of grain to feed its population, the
quantity of grain exported from the Godévery District was valued at £1,740,000.

11. Kistna Delta System.—The river Kistna, the second in point of size of the
rivers of the Presidency, rises in the Western Ghauts, close to the source of the
Godivery. The anicut is built ap the natural head of the delta, where the river
flows between rocky hills, and ig only 1,300 yards wide, or much narrower than its
normal width., At the head of e uelta, the river is 800 miles long; has a
drainage area of 97,050 s:}‘uare miles ; and a maximum flood discharge of 736!',00_0
cubic feet per second. The amient which was commenced in the year 1852 is
situated 45 miles from the sea inga direet line, 60 miles by river, and commands a
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delta, which is separated into two natural divisions, respectively called the eastern
and western divisions, by the river itself, of 2,110 square miles in area. Like the
Godédvery dam the Kistna Anicut is constructed on a sandy river bed. It consists
mainly of a body wall of stone in mortar founded upon a double row of wells.
The body wall is 1,238 yards in width from wing to wing ; 6 feet wide at top ;
and has its crest or sill-board 20 feet above the deep bed of the stream, and 151
feet above the summer level of the river; and 18 backed on the down stream side
by a massive rough stone apron, coniaining about 400,000 cubic yards of stone,
and sloping away down stream for a distanze of 257 feet. In this apron, at a
distance of 100 feet from the body wall, is a retaining wall having its crest 6 feet
lower than that of the body wall. The crest of the anicut is 43 feet above mean
sea level ; the greatest flood which has passed over it is 2065 feet; and the depth
of water upon it which is considered to furnish a full supply to the delta is 21
feet. In order therefore to keep the water level considerably above the anicut,
towards the end of the cultivating season when the river is low, a rough dry stone
wall about 4 feet high is erected on the anicut crest in October or November of
each year, and as the river falls in the dry season this stone is utilised in the
annual repairs required by the apron of the Anicut, so that the erest is left clear
again before the floods of the south-west monsoon in June. On each flank of the
anicut are under-sluices, consisting of 15 vents of 6 feet span, with their floor 82
feet below the crest of the anicut; while, above the anicut, on either bank, are the
locks for the passage of craft and the head sluices of the deltaic channels. The
eastern hgad sluice has 15 vents of 6’ x 9’ span, with its floor 5} feet below the
anicut crest ; aud the western head sluice 15 velits of 6’ x 8 span, with its floor 6
feet below the crest of the anicut. Both of th¢ head locks are 16 feet wide, and
160 feet long from gate to gate. The system 3 not expected to be completed till
the end of the year 1901-02. The total estimafe for direct charges, amounting to
Rupees 1,38,99,784, has been sanctioned by the Secretary of State. The estimate
for indirect charges, amounting to Rupees 10,01,160, is now awaiting sanction.
The navigable canals of the system are connected on the one side with those of
the Goddvery delta, and on the other side with thie Buckingham Canal. In 1882-83
their total length was 278 miles, which will befultimately increased to 349 miles.
The total area effectually irrigated, and net revenue derived, in the year 1882-83,
was 261,158 acres and Rupees 5,85,262 respec ely as against 287,027 acres and
Rupees 7,13,129 in the year preceding, the degrease being due to the very heavy
floods of 1882, which caused much damage and entailed large remissions in the
delta. On completion of the works the area
475,000 acres. The surplus revenue of the year, after paying all charges including
interest, was Rupees 3,51,945, or 557 per ceht. on the total capital outlay of
Rupees 63,30,628. A large portion of the furfher expenditure to be incurred on
the system consists of works, such as drainagg, &ec., for the purpose of securing
existing irrigation from risk. Expenditure of this description, while adding largely
to the capital outlay brings no proportionate ingreage in revenue, and it is accord-
ingly estimated that thenet returns of the system, which have during 1882-83 been
992 per cent. will, on completion of the works in 1901-02 be reduced to 8-38 per
cent. on the total capital outlav of Rupees 1-,4-9,00,9449. As in the case of the
Goddvery system, this work, while paying a large direct profit to the State, is a safe
insurance against famine, and has immensely increased the general prosperity of the
district, which is now one of the richest and most thriving in the Presidency, but
previous to the construction of the Kistna anicut was one of the poorest, and

~suffered most severely in the famine of 1833-34.

12. The Kurnool Oanal.—This work takes off from an anicut, 17 miles above
the town of Kurnopl, on the river Tungabhadra, which, rising in the hilly country
of West Mysore, skujts_ the dry district of Bellary, and joins the Kistna river in that
of Kurnool. In describing (paragraph 3) the finaneial policy of Government in respect
to large works of irrigation, allusion was made to this canal, which was purchased
by Government in 1882 from the Madras Irrigation and Canal Company, and from
that date has been designated the * Kurnool Canal.” " The work owes its inception
to the policy of introducing into India British capital and enterprise in the construc-

~ tion of irrigation works. So much was anticipgted"?roni this policy that, when in

f irrigation will be increased to
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1858 overtures were made to Government to carry out a project, initiat i
Alzthur Cotton, and then known as the * Tungabhadra Project,l" by th;:ge;lmlg 0?;
private company, the prgpospl was readily met by Government. The compan
known as the Madras Irrigation and Canal Company, was therefore incorporated u;

1858, and in 1863 the regular contract deed between the Secretary of State and

the company was drawn up, by which a Government guarantee of 5 per cent. was
given on a capital of one million sterling for the execution of the work pro somd

In 1866 the company was already in financial difficulties, and had spent £937 249:.
out of a capital raised of £964,521, while the works were still in a very unﬁni;hed
stage. A second indenture was therefore signed in that year, modifying the
original contract in so far as to allow of the company obtaining from Government
a sum of £600,000 by means of debentures. By 1872 the original capital of one
million sterling, together with the Secretary of State’s loan of £600,000, had been
wholly exhausted, while the canal gtill remained unfinished. Mortgage debentures
were then issued, but the credit of the company was not sufficiently good to make
funds readily forthcoming ; and, as the improvement of the financial state of the
work was impossible as long as it remained under the company, Government
decided to forestall the date of the termination of the contract, and to take the
work under their direct control. Terms were accordingly offered to the stock and
mortgage debenture olders, which were at once accepted by the former but not by
the latter. The matter was thepefore referred to the Court of Chancery, and
finally in 1882 the Court gave a judgment, authorizing the transfer of the canal to
the Secretary of State. The works of the company were accordingly purchased,
and were officially transferred in Jhly of that year; and the canal was formed into
an ordinary public works division § was placed under an Exeoutive Engineer ; and
was called the * Kurnool Canal Diision.”

The anicut supplying the eAnal is built across the river Tungabhadra at
Sunl-gasala.. It is 1,500 yards in le gth ; is founded on rock ; has a clear overfall ;
and is furnished with a set of undgr-sluices. The highest flood that has yet passed
over 1t 18 6-80 feet. The water pisses through a head sluice into the canal, which,
n the upper portion of its course}has a general cross section of 20’ bottom width,
side slopes _2 to 1, depth 8 feet, ahd capacity of 8,000 cubic feet per second. At
the 75th mile the canal passes through the watershed between the Tungabhadra
and Penner rivers, crosses the Ppnner at the 182nd mile, and terminates at the
town of Cuddapah (on the Madras|Railway) 190 miles from Sunkasala. An anicut
at the crossing of the Penner affobds the supply necessary for the continuation of
the canal to Cuddapah. This anidt is 2,333 feet in length, of which 500 feet are
founded on rock, and 1,724 feet ¢n wells sunk in the sand. In addition to this
work there are on the canal two ofher anicuts, two important aqueducts ; surplus
and cross drainage works; 48 ovgr.bridges; and 42 locks, of which 7 are double
and 35 single. The canal was cofpleted in 1871, but navigation was not started
until 1880, owing to the embarrasshd state of the compauy's affairs. A telegraph
line runs along the canal, and at the end of 1833-84 was in progress of reconstruc-
tion by the Telegraph department, When completed, the line will be inspected
and maintained by the Telegraph department ; and will be worked by the Public
Works staff of the canal as a licensed system, SO that it will be available for
ca.rryling messages for the general public, in addition to those on the service of the
canal.

. The works have suffered from numerous accidents, the latest serious ones
being the breaching of the Sunkasala Anicut in the year 1882, a few days after the
transfer of the canal to Government ; and the damages done to the canal by the
breaching of a tank in the followi ear. The extension of irrigation under the
canal has been of the most disappointing nature. For the five years, from 1871 to
1876, the irrigated area and revenue averaged 14,700 acres and Rupees 50,650, the
charges against revenue being Rs, 1,80,000. The impetus given to irrigation m
the years 1876-77 and 1877-78 by the failure of the monsoon rains raised the area
shown as irrigated materially, as the following figures will show :—

ACRES. RS,
187677 4 s B SRR SR LT M L W T 90,886 C 2.47.861
IOTETD -+ e i LRl = gt s ik <y <000 3,80,100

96ra Janvary 1885, No. 210, Pusric. 15

his increase was due to watering d crops, and ‘soon declined, as the average for
t'xl;elsyears 1878-79 to 1881-82 v%asryonly 20,018 acres and Rupees 73,363. In
1889.83 the area irrigated was 14,903 acres, the revenae from irrigation Rupees
59,255, and the traffic receipts from navigation, Rupees 10,683. The flecrease_m
the irrigated area during 1882-83 was owing to the breach in the anicut, which
occurred in July 1882. The financial result fOI‘ the year was a loss of Rupees 63,708,
in addition to the charge for interest on papltal. it is as yet early to predict what
the future of the work may be now that it has been taken under the management of
Government, but the enormous capital outlay sunk upon it, in proportion to the
capacity of the canal, absolutely precludes it from ever being a paying concern.
It is proposed to complete the distributaries required for the extension of irrigation
by the end of 1885-86, and it is anticipated that, at the end of 1886-87, the revenue
will be sufficient to meet the cost of maintenance.
_ The causes of the financial failure of the work are numerous, and pro-
minent among them are— :
First.—Excessive cost of works and faulty execution and design.
Second.— Nature of soil commanded, and circumstances of people.
Third.—Faulty administration on part of the company; unsatisfactory
relations between company and the revenue officers ; and antagonism
" between company and the ryots.
Fourth.—Delay in starting navigation.

. The first and second causes of failure are permanent ; the third and fourth
no longer exist. The enormous cost of the works in relation to the capacity of the
canal has already been noticed, and both the @nicut and the canal have suffered
repeated accidents. The canal flows through a country where irrigation is but
Little practised, and the people are unused t0 165 where also the food grains grow
perfectly well in crdinary years without being irrigated. The only chance of suc-
cess for the work was therefore to offer water on the most tempting terms, and to
furnish by means of navigation cheap means of transport and access to a profitable
mart. Neither condition was complied with. The system of applications for
water introduced was absolutely of a nature t6 deter the ryot from making any
application at all, while navigation was delayed for nine years.

13. The Penner Anicut.—The river Penner rises in Mysore, has a drainage
area of 20,000 square miles, and a total length of 330 miles. Its principal supply
is derived from the north-east monsoon, durlil%y which it is subject to very heavy
floods of short duration, but the upper portion of its basin obtains a fair, though
uncertain, supply from the south-west monsgon. The bed of the river has a
considerable fall, which in the lower portions of| its course is as much as 3 feet per
mile. Owing to the character of the river, advantage has heen taken from very
ancient times, by means of flood cuts, to utilise the supply brought down by
freshes, in filling a very large series of tanks 0§ the southern bank of the river in
the neighbourhood of the town of Nellore, and thus the irrigation of this area is
carried over the periods when the river itself is dry. The water-supply, however,
obtained by this means was very variable, and, in order to improve it and render
the irrigation certain, the anicut was commenced in 1853, at. a site close to the
town of Nellore, and 19 miles from the sea. This work was completed in 1855,
but during the extraordinary heavy floods of 1874 was turned at its northern or
left flank. 'The anicut was thereupon repaired and was extended from its original
length of 1,581 feet, which is about one-third of the normal width of the river, to
a length of 2,039 feet. As existing, the ameut consists of a body wall of this
length, founded on a double row of wells; and is backed by a series of rough
stone aprons, divided by retaining walls, and having a total fall of 9 feet and total
width of 178 feet. The crest of the anicut i8 9 feet above the river bed, and 37:47
feet above mean sea-level, while the highest flood which has passed over it is 19:30
foet. It has two sets of under-sluices, and a head sluice and auxiliary head
sluice at its southern flank—there being no irrigation under the anicut on the
northern bank of the river. The head sluice has 9 vents of 6 feet span and the
auxiliary head sluice 6 vents of 10’ X 3%, while the level of the sills of -both head
sluices are 8 feet below the anicut crests ¥rom the main canal leading from the
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head sluices, two old native channels, which have been extend i

since the construction of the anieut, convey the river-supply boe:xl ;:eit":gi.:: ?)(‘it'
tanks, and form the main feeders of the system. From one of these channels, a
third principal channel, running midway between the other two, branches off, and
is the only entirely new channel of any considerable size constructed by the British
Government. The channels of the system generally flow along the watershed, and
there is consequently but little cross drainage. The irrigation on the southern bank
of the river extends over an area of 150 square miles. The irrigation of the
northern bank will be effected by the Sangam anicut, which at the end of 1883-84
was being built across the river, 20 miles above the Penner anicut. In 1852-83
the area irrigated under the Penner anicut was 63,653 acres, and the irrigaation
revenue de_nved therefrqm Rupe}es 2,34,957, but of this sum t-hé portion due to the
old irrigation, which existed prior to the construction of the anicut, was Rupees
1,20,350. The net revenue due to the work was Rupees 79,989 or 4'8 per cent.
on the total capital outlay of B“PW, 16,65,159. The complete estimate for this
system has not yet been sanctioned, It has however been prepared, is computed

to amount to Rupees 18,94,734, ineludi 1 di iy L L :
vt e Rt ranlei i the Goverﬂm]::;:gf ai o (;li:.ect and indirect charges, and will

14. The Cauwvery Delta.—The piver Cauvery rises i .
y rises in the province of Coor
go;vs throt:lgl}rthehMysore plateau, and through the Madras disttr‘)icts of Coimbator%:
alem, an f.l'l? inopoly, where, together with its tributaries, it feeds a whole
Suciesglofll o u'rxgatmg. CI{aUHGIS, and bifurcates at the head of its deita, 9 miles
west of the town of Trichinopoly, the southern branch retaining the name of the

Elaill.::tbzt{;?:lﬁ while the northern hranch is known as the Coleroon. About 17
e point of their bifugcation, the two branches very nearly re-unmite,

forming between them the island i :
: Srirangam. Below this point the Coleroon
;Zﬁesr:azggh;iasteﬂy course, Sk“'tfﬁ the district of Tanjore on its northern border,
e sea with its volume comparatively little diminished. Though

there is considerable irrigation from this branch, it has nothing to do with the’

irrigation of what is classed as the Qguvery Delta proper, to which (as will after-
;’fl‘dﬁl be noticed) it affords a gitlg natural dr‘ainage channel for (t.he escape of
: ;'igs s wg,tetr(;. The: Cauvery brangh, on the other hand, runs through the delta,
ll; ulp mh‘ numerous branches, aud covers the delta with a vast net-work of
channels, which have from very apejent times been utilized for the purposes of

irrigation. Of the numerous offshpgs some are lost in the wide expanse of rice-:

ﬁ;ﬂgﬁ, others find their way to thegea, while the branch which retams the name
of Cauvery ?hrougho_ut, diminishes ¢, an insignificant stream before entering the
sea. The Cauvery river, together yith its tributaries, is fed by the rains of both
monsoons, and has an :}b\gndant, constant flow for nine months in the year. At
the head of the delta it is 4,400 fegs wide, has a drainage area of 27,705 square
miles, and a maximum flood discharke of 284,000 cubic feet per gsecond. The total
average annual discharge is about; 490,000 millions of cubic feet, equivalent to
17-68 inches of discharge from the whole drainage basin. The irrigation of the
Tanjore Delta dates to a very remote period, and in order clearly to understand the
system as it now exists, and the requirements which have still to be attended to, it
vpll be necessary to show briefly the development of the system up to the present
time. Under the old native régime, e¢hannels, sometimes supplied by head sluices,
were first cut from the main river, and, by means of an infinite number of smaller
channels of distribution, afforded a gupply of water for the purposes of irrigation.
Noi:. only was tl3e main river thus utilized, but the numerous deltaic branches from
it (in all of which the water surface was, in the normal state of the river, generally
higher than the level of the surreunding country) were also similarly laid under
contribution, and, hg.nd in hand, with this process of utilising the waters in mode-
rate floods, necessarily grew up a vast system of embankments, whereby the waters
during extreme floods were prevented from spreading over the country and damag-
ing the crops. Thus in progress of time, there grew up over the whole area of the
delta an extremely artificial conditjon of things, the cardinal points of which were
(1) the supply of abundance of water, by means of taking up the natural drainage
lines for irrigation ; and (2) the protection, by means of a system of embankments,
of the irrigated area thus fo ‘from the effects of floods.  The principal masonry-
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work undertaken during the native period is that known as the Grand Anicut,
built in the eleventh century, and situated just below the island of Srirangam, where
(as has already been mentionad) the Cauvery and Coleroon come into close contact
with each other. At this point the bed of the Coleroon is nine or ten feet lower
than that of the Cauvery, and the Grand Anicut was therefore built across a natural
outlet of the Cauvery to prevent its water being wholly drained off into the Coleroon.
About the year 1800 the Tanjore District was ceded to the British, and in 1804 it
was found that the Coleroon branch, from its more rapid fall and more direct course
to the sea, was draining off, at its head, the main portion of the water-supply of the
river above the point of its bifurcation ; while the Cauvery branch was silting up at
its head. It thus became very evident that, if effoctive measures were not taken to
rectify, by artificial means, the natural differences between the two branches, the
inevitable issue must be the annihilation of the Cauvery branch as an irrigating
stream, and, as a consequence, the total collapse of the delta irrigation. From 1804
—1829 an incessant struggle was maintained against the increasing tendency of the
Cauvery branch to silt up at its head, and efforts were made to force a larger supply
of water into the branch. These efforts were ineffectual. I'he bed of the Cauvery
branch continued to rise, the supply to diminish, and the area under cultivation to
fall off. In 1830, under-sluices were built m the Grand Anicut, together with
other similar works and waste weirs at eligible sites in the left bank of the Cauvery,
in order to endeavour to clear from its bed the accumulations of sand. These
works were beneficial, but did not check in any way the evil resulting from the
unequal distribution of the volume between the two main streams. In 1836, under
the advice of Sir Arthur Cotton, the Upper Coleroon Anicut was built across the head
of the Coleroon branch, and was completely successful in its object of throwing into
the Cauvery branch a fair distribution of the water-supply, by the simple expedient
of placing the crest of the anicut at such a height as to ensure, in the average state
of the river, a proper distribution of the entire ¥olume of the main stream between
the two branches during the irrigating season. Simultaneously with the Upper
Coleroon Anicut, and supplementary to it, Was constructed the Lower Coleroon
Anicut, 70 miles lower down the river, in order to provide for the irrigation of the
irrigated lands of the South Arcot District, and for those of the north-east portion
of the Tanjore District, whose supply would of conrse be much reduced by the
construction of the Upper Anicut. As the irrigation under the Lower Coleroon
Anicut, and the expenditure incurred thereon, are mot included in that of the
Cauvery Delta system, and the work 18 sepamtely classed as one for which a con-
tinuous record of expenditure is kept (vide paragraph 22), no further mention will
here be made to it. The next important work undertaken was in 1845, when a
regulating dam was built across the head of the Cauvery branch to counteract the
effects of the Upper Coleroon Anieut, which, it was found, was throwing into the
Cauvery branch a body of water far larger than was safe or was required. Finally,
in 1848, the construction of a regulating dam to the first prireipal offshoot from
the Cauvery branch was begun; and subsequently regulating dams were provided
for the other principal branches, thus completing the general system of regulation
and control of the water required for the delta Irrigation.
The devélopment of the delta system having thus been traced, it only remains
to describe briefly the principal works. The total area of the delta is 1,402,880
acres (2,192 square miles), .of which 900,000 acres are irrigated. The irrigation
in the delta is fully supplied when the river stands 5:7 feet on the Cauvery regu-
Jating dam, which represents a discharge of 12,330 cubic feet per second. The
Upper Coleroon Anicut is built across the hgad of the Coleroon, the body wall
is 2,789 feet in length, and is founded on a( ouble row of wells. The anicut is
provided with under-sluices, and a bridge, six feet between parapet walls, is built
across it. The Cauvery regulating dam is practically a continuation of the anicut,
is built across the Cauvery branch at its head, and is 1950 feet in length from wing,
to wing. The highest flood ever known in the river rose to 13-20 above the floor
of this dam. Below these works, lower down the delta, are numerous surplus
works and the regulating works of the principal branch channels from the Cauvery.
The sketch already given of the development of the delta irrigation will have,
made it plain that & peculiarity of the system i8 that the natural drainage channels
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have been taken up for the purpose of irrigation, and that the numerous deltai
channels of the Cauvery take the place of the artificial canals in the (iodé.\s*a(z'i :3:3
Kistna Deltas, and merely require sluices built across their heads to be made avail-
able as irrigating channels. The total Jength of the Cauvery branch from the head
of the delta to the sea is 95 miles. At its head, the branch is 2,000 feet wide
and continues that width for 14 miles, where the Vennar river, its first principai
branch, takes off. The Vennar has a regulating dam at its head, and is itself
divided into five main branches. Returning to the main river, 2% miles below the
Vennar, is the Grand Anicut. This very ancient work is 1,080 feet long, and con-
sists of rough blocks of granite built in a serpentine form, having over ié a bridge
of 32 arches of 32 feet span following the wavy line of the anicut. The crest of
the work is 7 feet above the bed of the Cauvery branch. The Grand Anicut is
provided with 10 sluices, 3 feet broad, with their sills 10 feet below the crest of the
work, which pass the surplus water of the Cauvery into the Coleroon. Besides the
Grand Aplcut, there are-other surplus works passing into the Coleroon branch all the
;‘vater which cannot be disposed of by the Cauvery branch and its irrigating channels.
urt-l_xer down the Cauvery branch, 91 miles below the Grand Auicl?t and 263 miles
from‘ the head of the delta, _the Kodamurti river—the second principal lm;nch of
tl'le tjauvery—takes off 5 while 20 wiles lower down is the Arasillar, or third prin-
iﬁa hbranch; and 14 miles lower down, the Verasholen, or last principal branch.
these three main branches have also regulating dama at their head, and supply a
v?st number _of_ br:;nch and distributary channels. This concludes the descriptﬁon
0 _the _delta irrigation under t}}e Cauvery branch. As before stated, there 1s no
irrigation from the Coleroon within the delta proper, but that branch plays a most
}mp&x]'tant part in the delta system, by providing a great natural drainage channel
dmi e surplus waters of the Cauvery branch. Before quitting the subject of the
elta irrigation, it will be necessary.to notice two important requirements which yet
remain to be attended to. Firstamong these is the complete system of head works
léecessa.ry in order to have the supply of the Vennar, and other branches from the
; auvery, under complete control, mg thus to prevent the repeated damages which,
f;)1' :fsany years, the delta has been Jiable to during heavy floods in the river, The
: 00(; : g_e!;;ﬁall);ﬁ occur in the north.east monsoon, and, together with the very heavy
o tl!;aué 1 which often occurs gt that time of the year in the Tanjore District,
—— {a auvery branch- and its offshoots to overflowing, and consequently bursts
e de ta.embankments.. The subjeet is now being systematically taken up. The
zc;:lstrgcltlon (;]f head sluices to the Cauvery and Vennar rivers, at a site immedi-
. yal t: or.r the Grand Anicut, is now in progress ; and various other works—includ-
B'gOOO -rabpns to the Grand Anjgyt, which will enable that work to discharge
5,000 cubic feet of water per segond—will shortly be undertaken. The second
I:equlrement 1s a complete survey of the delta. No proper survey of the delta has
yet been made, and comparatively Jittle is therefore known of the vast system of
minor chanqelg mphm its limits, Regulators are required at the heads of many of
the smaller irrigation channels, by, the construction of these works is necessarily
t_:lel'ayegl nr_ltxl _thq completion of the survey, which will show accurately how the
irrigation is distributed over the geyeral channels. The survey is now in progress.

The total amount of the est; :oned for thi "
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The area effectually u'ngat;ed, and the revenue derived therefrom, for 1882-83

wWas—
ACRES. RS.
First crop T T e 895,719 26,655,600
Second crop ... 1,08,298 2,563,780
29,09,380

A o%f't-h_e gross irrigation revenue of Rupees 29,09,380, the portion due to
b Bri l}'rﬁgatlon, which existed prior to the improvements and additions made by
the Arms’ Governmgnt, was Bupeeg 93,43,214. The surplus revenue due to the
new works after meeting all charges was, in 1882-83, Rupees 5,80,975, or 50°51 per
cent. on the total capital outlay of Rupees 11,50,238; while, as will be seen from
the statement in para%raph 3, the total surplus revenue, up to end of 1882-83,
was Rupees 1,28,68,167, being 11188 per-cent. on the capital outlay, or more
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than eleven times the total outlay on capital account. It will thus be abundantly
clear that the work as a financial investment has been extraordinarily successful.

15. The Srivaikuntham Anicut.—The Srivaikuntham Anicut is the last of
eight anicuts on the river Tambrapurni, in the Tinnevelly District, and is situated
16 miles from the sea. The river rises in the Western Ghauts, and, though compara-
tively a small stream, derives its importance'irqm the fact that it receives a supply
from both monsoons. At the site of the Srivaikuntham Anicut the drainage are
of the river is 1,739 square miles, and the maximui flood discharge 118,673 'cpbic
feet per second. The average annual discharge of the river is 60,304 millions
cubic feet, equivalent to 149 aches of discharge from the whole catchment basin
but in the year 187 7, when the freshes of the nort};.east monsoon were extraordi-
narily heavy, the total annual discharge of the river reached the high figure of
121,295 millions cubic feet, equivalent to 30 inches from the whole catchment basin.
The seven anicuts in the Tambrapurni above the Srivaikuntham Anicut are of old
native construction, and it was principally owing to the great success of these works
that the Srivaikuntham Anicut was projected. This work was begun in 1867. The
gystem is of a simple character, and may be briefly described. From either flank of
the anicut, which is 1,380 feet in length between the wings, two main channels, 21
miles in length and supplied with head sluices, are taken off, and supply a large
geries of tanks which existed before the Srivatkuntham Anicut was built, and before
its construction were very inadequately supplied.  Besides filling these tanks, the
main channels irrigate directly a considerable area of land. 'T'he height of the
anicut crest above mean sea level is 37-40 feet, while the sills of the head sluices of
the main channels are 6 feet below the crest of the anicut. The highest flood
which has yet passed over the anicut rose to 113 feet over its crest. The works from
their very commencement have had numerous accidents, and to this cause must
mainly be attributable the slow extension of irrigation under them, and their want of
financial success up to the present date. Thm.damages to the works have been
due to the breaching of the river embankments, during the very sudden and heavy
floods to which the Tambrapurni is liable ;and to the breaching of tanks, caused
by heavy upland floods. They have now been provided against by completing the
river embankments, throwing back the north flood-bank ot the river below the
anicut, and by affording adequate means of surplus for the cross drainage from
the tanks lying above those of the Srivaikuntham Anicut system. The system will
not be finally completed till the year 1885-86. The completion estimates amount-
ing to Rupees 14,76,806, of which Rupees’ 13,61,520 represents the direct and
Rupees 1,15,286 the indirect charges, have been sanctioned by the Secretary of
State. During the year 1882.83 the area effectively irrigated and the revenue

derived therefrom was—

) ACRES. RS.

First crop ane e e 19,546 4,13,450
Second crop o — el 58,291
1,71,741

.

while the ultimate area of irrigation—which it is estimated will be reached in
1886-87, the year after the completion of the works—is acres 25,000, all of which
will be double cropped. The net revenue from the system in 1882-83 was Rupees
73,018, while the actual return from the work, after paying all charges including
interest charges, was Rupees 23,768, or 1-81 per cent. on the total capital outlay of
Rupees 13,124,135, After completion of the works in the year 1886-87, it is
anticipated that the net yearly revenue will be increased to Rupees 1,10,902, or 73
per cent. on the total capital outlay of Rupees 14,76,806.

' 16. The Works in progress at the Sangam Anicut and Barur Tank.—As has
already been stated (paragraph 13), the Sangam Anicut will extend irrigation to the
northern bank of the Pennér. From the anicut, a main channel, leading from a
head sluice on the north bank of the river, will Su]{lp_ly two large existing reservoirs,
known as the Kanigiri and Duvur Tanks, from the tormer of which the irrigation
channels will be taken off, and thus advantage will be taken of the intermittent
character of the river supply. The area to be commanded by the anicut will be
920 square miles. This tract of country glfegdy contains many tanks, and is
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partially irri_gated by cuts _from the river. The construction of the anicut will
render certain the existing ivrigation, and will largely increase it as follows :—
ACRES.

Present irrigation " 5, ... 44,053
Estimated increase ... .. - R . 49,947

Total ... 94,000

——

The site of the anicut is about 38 miles from the sea, and 20 miles above the.

Pennér Anicut at Nellore. When finished, it will be 4,290 feet in length, or nearly
three times the length of the Pennér Anicut ; and will have its crest 7 feet above
the deep bed of the river, or 105 feet above mean 8e€a level. The head sluice
(which is now finished) has 21 vents of 6 feet span, and is designed to carry
4,800 cubic feet of water per second (when the water in the river is flush with the
anieut crest), which will be distributed in the following proportions to the reservoirs
which it supplies:—

Cabic feet

per second.
Kanigiri Tank v 46765
puvur Tank ‘ A 2285

The present capacity of the Kamgi ;‘.Taﬁk is to be greatly enlarged, and the total
capacity of the two reservoirs will yltimately be—

Millions

_ cubic feet.
Kanigivi Tank ... - d ¢ 4 : 6,419
Duvur Tank 25 1,043
Total ... 7,462

When finished, the Kanigiri Tank will be the largest reservoir in the Presidency.
Tt is estimated that the works will he completed about the year 1889-90. At the
end of 1883-84 very considerable progress had been made in their construction, as
the whole of the wells required for the anicut had been sunk, the south wing of the
anicut and the head sluice had been finished, and a large amount of work on the
anicut and other works had reached an advanced stage of progress. The estimate
for the work amounts to Rupees 35.69,049, of which Rupees 28,96,437 is for
Direct charges and Rupees 6,72,612 for Indirect charges, and was sanctioned by
the Secretary of State in February 1881. At the end of 1883-84 the total outlay
against Direct charges was Ru 23,48,624. It is anticipated that on completion
of the works, about 1889-90, the apnual revenue will amount to Rupees 2,38,000.
T!:e estimate of annual working expenses is Rupees 50,255, and the net revenue
will therefore be Rupees 1,87,745 or 5726 per cent. on the total Capital outlay of
Rupees 35,69,049. :

. Barur Tank.—This work is situated in the Salem District, and was
commenced as a Famine Relief-work in August 1877, at a time when the district
was suffering severely from the effects of famine. The normal value of the work
then done was estimated at Rupees 67,185, in addition to which a sum of Rupees
13,172 was paid for land compensation, making a total expenditure of Rupees
80,357 on the work. In 1853 f»he,project- was sanctioned as a Productive Public
Work by the Secretary of State, and was put in hand towards the close of the year.
The scheme is one for the improvement of several existing tanks (of which the
Barur Tank is by far the largest) by puilding an anicut across the Ponmair River.
This river rises in the Mysore plateau, and drains an arca of 2,082 square miles, in
which are situated numerous tanks, The extent of free catchment basin may be
put down a:t 1,080 square miles, The gupply afforded by the river is ample, and
from the anicut, a suppl channel,”?% miles in length, provided with a head sluice
leads to the Barur Tani. The project also provides for the enlargement of this
tank, and for two distributar channels from it, which will supply a number of
gmaller tanks. The work will ﬁ“g under irrigation an urea of 5,430 acres, in addi-
tion to 1,457 acres already supplied by the tanks. The total storage capacity of
the tanks, when complete m'ﬁ-&‘iﬁi millions cubic yards, of which the Barur
MPank will alone store 11§ millions cubic¢ yards. The total estimate for the project
is Rupees 3,33,793, of which Rupees 8,20,000 is for Direct charges, and Rupees
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13,793 for Indirect charges. In addition to the expenditure of Rupees 80,357
inourred un the work prior to its sanction as a Productive Public Work, a further
expenditure of Rupees 7,208 was incurred in the year 1883-84. The work done to
the end of 1883-84 consisted mainly of earthwork to the supply channel, construc-
tion of waste weir on the Barur Tank, collection of materials, and preparation of
foundations for the head works. The project Will be finally completed m the year
1886-87, and the net revenue which the work is estimated to yield is Rupees
91,448, or 64 per cent. on the total Capital outlay of Rupees 3,33,793.

17. The Chembrambaukum Tunk.—The. Chembrambaukum Tank is a large

" reservoir about 14 miles from Madras, and is formed by an -
,,,Z""’ﬁ‘;‘mf.?,’, "A“c‘ﬁf,‘m‘f&"’::! embankment 7,100 yards in length, connecting high ground
kept, but which are mot  on One side with a rocky spur on the other. It is provided
e T with 8 irrigation sluices, and with 3 masonry weirs aggregat-
ing 1,192 feet n length, while its capacity 18 2,799 millions cubic feet, and the
area of its water spread 8:95 square miles. The tank is an old native work, and the
improvements undertaken by the British Government consist mainly of the
extension of its capacity, and the increase of ‘lts water supply. The chief sources
of its supply are from anicuts across the' Cortelliar and Cooum Rivers. The
catchment basin of the tank is about 400 square miles, in which area are 320 tanks,
but the supply from this gathering ground 18 in some years exceedingly scanty.
The sanctioned estimate for the work is Rupees 7,36,958, of which Rupees 6,55,310
represent the Direct and Rupees 81,648 the Indirect charges. In 1882-83 the area

effectively irrigated and revenue derived was—

Revenue. Average
ACRES. RS. Rate per Acre.
First crop ... ey e 42763 39,338 3:08
Second ¢rop -.. s4e g 3,216 8,204 277

—

~Total ... 47,632

The surplus revenue of the year, after paying all charges including interest
was Rupees 8,319, or 1'12 per cent. on the total Capital outlay of Rupees 7,36,589.

18. The Palar Anicut—The Palar Anicut was originally designed to give an
improved supply to old native channels feeding a very large series of existing
tanks. The work was commenced in 1855 't}nd was finished m 1857. The river,
which is very uncertain in its supply, rises in the Mysore plateau, and at the site
of the anicut, has a drainage area of 3,974 square miles, and maximum flood
discharge of 25,000 cubic feet per second. The anicut is gituated in the North
Arcot District and commauds 201 tanks, of which 127 are on the northern bank of
the river and 74 on the southern bank. It was breached in 1874 but was subse-
quently restored. As existing, the anicut 18 2,634 feet in length between the
wings, and has under-sluices at either flank. On the north bank of the river
threo head-sluices supply the principal channels, one of which feeds the Kaveripak
Tank, one of the largest reservoirs in the Presidency ; and, on the south bank, is one
head-sluice supplying numerous channels and tanks. The system is still incom-
plete, and the work remaining to be done consists principally of improvements to
the channels and head-sluices, and the construction of new head-sluices and other
masonry works. The area effectively irrigated, and the revenue derived, in the
year 1882-83 was— I i 4

M

i Average
B2 o s oy A Rate per Acre.
Piamk OVOP- 104 .y hda | i | Fheey .l B8ET 172074 2:60
Second crop g i R0,S84) 45,290 2:20
. Total ... 2,17,364

pe——t

The surplus revenue of the year, after paying all charges including interest
was Rupees 4,581 or 0-27 per cent. on ;thggqagltal outlay of Rupees 16,80,965.
The completion estimates for the slg;%tem, amounting to Rupees 19,93,893, of which
Rupees 18,94,915 represents the Direct charges, and Rupees 98,978 the Indirect
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charges, were submitted to the Government of India in June 1884. They anti-
cipate that, on completion of the works about the year 1886-87, the ultimate area of
irrigation will be Acres 68,000 for first crop, and Acres 34,000 for second crop,
yielding a net revenue of Rupees 93,720, or 47 per cent. on the total Capital

outlay, and that the present defici of Rupees 7,89,416 will not be cleared off until
the year 1928.

19. The Pelandorai Anicut.—~The Pelandorai Anicut is built across the Vellaur
River, and affords a river supply to twelve tanks (which existed prior to the
construction of the anicut) on the southern bank of the river in the South Arcot
District. The anicut was commenced in 1870, but was not completed till 1876.
In 1877 it was breached and was accordingly repaired by 1879. In the year 1880
it was again breached, and the head-sluice was carried away by an extraordinary
flood which swept two feet over the wings. It was again restored and was in
working order by 1882. To these two very serious accidents, occurring within the
short period of four years after the construction of the anicut, must be attributed
the very slow extension of irrigation, and the very unfavourable financial position
of the work. The accidents were due to an under-estimate of the maximum flood
discharge of the river, which, as agcertained after the great flood of 1880, reaches
the high figure of 85,000 cubic feet per second at the site of the anicut, from a
catchment basin of 1,600 square miles. The completion estimates of the system,
amounting to Rupees 4,48,246, of which Rupees 4,05,000 is for Direct and Rupees
42,246 for Indirect charges, were sanctioned at the beginning of the official year
1884-55. Against this sanction, the total outlay to the end of 1883-84 was Rupees
3,90,213, and the only works now remaining to be done are the increase to the
storage capacity of four tanks from a total capacity of 62:3 millions cubic feet to
174-0 millions cubic feet. The ultimate avea of irrigation is 15,728 acres, but in
1882, Acres 3,560 only were irrigated under the system (which is the largest area
yet irrigated) and yielded a gross vevenue of Rupees 8,596. The net receipts of
the year were Rupees 5,270, while the total charges, including interest, debited to
the ** Revenue” account, were Rupees 56,191 leaving a loss of Rupees 56,191 as
the financial result of the year. Ag irrigation under the works is not at present
popular with the ryots, it is antieipated that the full ultimate area of irrigation
(Acres 15,728) will not be reached i1l 1899-1900, when a return of 81 per cent. on
the total Capital outlay will be reeeived. On this assumption of the growth of
cultivation under the work, the interest charges will exceed the net revenue till
1891-92 and the balance of interest charges will not be paid off till 1914-15.

20. The Madras Water-gupply and  Irrigation BEwtension Project.—This
project, which is a combined work affording a water-supply to the city of Madras,
and irrigating an area of about 7,500 acres, was virtually completed about the year
1870-71. The work may be briefly deseribed. From an anicut across the river
Kortalayur, a stream with a drainage area of 837 square miles, a head sluice, and
supply channel eight miles in length, lead the water to a reserve reservoir, known
as the Cholaveram Tank. From thence the water is conveyed to the main
reservoir, known as the Red Hills Tank, which has four irrigating sluices for the
supply of the irrigation under it, and one sluice for the water-supply of the Town
of Madras. The two tanks were o]d native works, but were enlarged from a total
capacity of 644 millions cubie feet to a total capacity of 3,523 millions cubic feet, of
which the Red Hills Tank alone oceupies 2,753 millions cubic feet. The works have
suffered some serious accidents singe their construction, and have not been a financial
success. According to the arrangements concluded with the Municipality of the
Tom of Madras, that body pay Rupee 1 for every 1,000 cubic yards of water
supplied. The average annua‘l) consumption of water by the Municipality may be
taken as 143 millions cubic feet, A reserve supply is, in bad seasons, maintained
in the Red Hills Tank for the water-supply of the Town of Madras, by arranging
that, when the water in the tank falls 6 above the bed of the Municipal supply
channel, or 38-31 above M.8.L., all irrigation under the tank is stopped. The total

R o sortoo ot PR IR P RSN

e e
PSP ST S

ogra Jaxvary 1885, No. 210, Pustic. ' 23

e
Pt e S A SR DI NS

B e e b
s

B o S i

; 5: (R 15,62,239
i imate for the work is Rupees 18,54,463, of which Rupees 15,62,
f‘aenf'gls%?]etd te}*ls; lr;l)airzct, and Rupees 2,585,224 the Indirect, charges.] The.a total
eéEimated amount of the Capital outlay has !“chintly been divided as follows :—

RS.
o TI8E74
Imperial ;)rdmary .. 10,72:589
Provincia . o % :
f irriga-
i ] resents the value of the water used for purposes o
:Y hwhnaélpgggvxnmslif)i}l);rreel;pectively. In 1882-83 the area of first and seconI(: crop
1§_n :ivelv irrigated was Acres 10,420, and the revenue derived therefrom Rupees
§4ef35 “The receipts by the sale of water to the Town of Madras were Lupees

39 314, and the total financial result of the year was a loss of Rupees 23,579.

i ci anal.—This is a salt water canal—tidal to a great
te tzl heﬁieftﬁ?ﬁ’g’%ag are open——extendin_g for 261 miles along the east co:st
Srth ]‘;V -dency, from Pedda Ganjam in the Kistna District to Merkanum in the
g thﬁ Aremt e]gigt:rict. At Pedda Ganjam, it communicates with the fresh water,
SPulf 1 I'L;O canals of the Kistna Delta system, and thence .Wlf:h the Godéﬁar}f
hug evin,i opens up traffic with the seaport of Cocanada, makl_ng.a total leng,it of
sys?’e?ilrl: of n}:viga.ble canal of 462 miles. h_e canal runs mt}nn -thl_'eehmllfes _(iw
:llllaeugea,-coast throughout its entirt;] length,1 a;gs mbmangf E:ri;(l)cl)]n; ;sg;n;};ml - 31 1;111] :
1 cana e ' x "
i »th.e Seat.o ;11‘129 f:,f:i?l‘;at:? nl g;ﬁt—fw?& the eXpen%I;ture incurred on it was only
%'evm:ss 49.078. During the famine, an expenditure of Rupees 29,24,924i Wai
et d on the work, of which Rupees 91,93,584 represented the normal value o
mcul:rg ne and was accordingly debited to the Canal, thus bringing up the total
sra nd?ture for works up to Rupees 97,42,662. The completion est(nma.bes of §h§
expt;m have lately been sanctioned, and amount to Rupees 92,94.,954, of W_hxc
SI{S ees 86,12,000 represent the Direct charges;and Rupees 6,79,954 t}lel ndirect
l:lp S :1 z’tinst. this sanction, the total direct expenditure on Capital account
5 argel. Rugees 50,12,722 to the end of 1883-84, so that it will be apparent that
i }Cl'n gt rer?:aihs to be done. With a view to expedite the completion of the
m:;l yrants-in-aid from  Protective”” Funds are given by the Government of India.
('Ele ’gncipal work required to complete the canal is (1) the isolation of the canal
into . reaches” between rivers, by means of_ ood-gates, 80 as to allow the cross
drainage free vent to the sea; (2) the d_eepenmg and widening of the canal to 1ts1
full section of 20 feet bottom width, sxde"slopes 4 to 1, d.epbh 3 feet below_éeve
of lowest recorded tide in each reach”; and (8) provision of locks, bri g‘lélﬂ,
and boat basins, together with an extensive Wharf at the city of Madras. 'I‘Ie
rincipal commodities carried by the canal are salt, firewood, and food-grains. 2 51
Paragraph 30 will be found the particulars of traffic for the official year 1882-83,
guring which year traffic was much impeded from various causes. Untllbthe
completion estimates have been more fully worked out, and the canal has Ote%n
rotected from the damages to which it 18 now liable from river-floods, ltkcann_n be
Eonsidered a safe line of communication. It is expected that the wor sb‘in Ie
completed by the year 1893.94. The prospects of the canal are favourable. 3
imes of famine it will be invaluable, enabling the produce of thCeh(.}o(}éva,:l and
Kistna Deltas to be distributed through the districts of Nellore, Uhing qpud, a,nd
South Arcot. Its value as a cheap means of transport is already recognised, an
has attracted much attention from the mercantile commuglty, and.lshould the
Singareni Coal fields in Hyderabad be Opel_wdv'llp, a short line of r_a.{1 wala;y to the
canal will enable cheap coal to be procured in Madras, to compete wit the patent
fuel and English Coal now consumed by the Railway Companies.

99. TIT. WORKS FOR WHICH A CONTINUOUS ;tilqoun OF EXPENDITURE 18 KEPT INDIVI-

" The works for which individually a continuous 'r.zcom.i of expenditure is kept.
<t ks number 59 in all, and are distributed over nine districts. The following
'I"hese I‘Ygits the names of all the works so classed and the districts in which they
2?2 zi’;:ated, together with the particulars of_‘ir_ngation for each work or system for

the year 1882-83 :(— :
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Statement showing the area irrigated and vevenve derived from works for whicha continwous record of expenditure

& maintained individually for 1882-83.

Total Total
e’ o T.:::l revenue| I"m":l revenue
District. Names of works. gt R!r:; District. Nawmes of works. frrigated ifrom
Seorop. | tion. 1st CroP- | “tion.
Al
' the Serada river...| 11764 | 27,784
Vizagapa- ( |Six anicuts on the & river.., 7 27 f | Manimutianaddy — nS.
tam. L | Pour anicuts on the Varaha do. ...| 5588 14:636 ‘ Vridachalam Znicut .} 5,074 }m
R Mehniatur  do. ... .| 3018 ,381
Total ...| 17,207 | 42,420 g ), Myorenuddy-Katumyloor anicut. 249 | 1,080
- =l e . yoh | | Gadilam river—Tiravadi  do....| 5575 22958
Kurnool ...|Combum tank ... . m 30568 | Aot i Do, " Vanamadavydo..| 600 | %729
Chi nglepuz‘ Kortalayar river—Vallur tank ... . 6,591 . Do.  Tiruvendipursm ...
{ | Madurantakam tank im 14,009 anicut.| 1,643 8,797
—_——_— Kullar river—Vikravandy do....| 1244 2,839
Total ... | 16,228 | 20,690 || Ponniar—Tirukoilur do....| 16339 | 68,219 =
T J ; y
North { Cheyar anicut ... - | 17,485 ) 62,029 Total ... {141,920 | 431,861
Arcot. Poiney do. e % m 66,531 A - [t .
e — avani river—
Total ... |3,71,443 |1,28,660 i| Kodnelly {Todpalli channel ... 13.32 97,657
; ——t e i j anicut. | Arkankottai do. ...| 3, '
Barur tank (since classed as co'mb‘m{ Kalingaroyen anicat ... .| 10,012 97,374
Salem - productive public works) : 288 1,;86 | | Amaravati ~river  (twenty-two 05,645 | 139, m'
ennugoondapuram tank boe ) 4t channels
—-ﬁ ; Tnm":@.;nr)ui river— g .
Total ... 49 | 1910 Ariyanayskapuram snient .| 5124 64,413
Tanj Lower Coleroon anicut W ey L vt R B ”ﬁ
¢ [ | Colercon Lower anicut— b3 - i Tinnevelly. gnatr:;::“’ :llc?.. lg:ig l.gzou
{ | Rajahavoikal e wer] STAREY 64,318 Kodamilalaghyan  do. .| 2886 | 15,6450
Souwth || Vadawr.. .. .. .| | 5298 Nathiynni do. .| 2486 | 19,608 ¥
Arcot. || Khamssibeanal .. .. .| 11608 | 80,650 “Kamiadiyen do. .| 1,177 | 1,87,810
i Veeranam tank .o | 88,214 1,009,416 | ]
! | Vellar river—Shatatope anicut ... | 25360 | 67,876 Total ...| 53,310 | 5,97,508
' Grand Total ... 842,684 [16,88,088 &

"The most important of these‘“w{&s are the Lower Coleroon anicut, the Poiney and
Cheyar anicuts, and the irrigation ynder the Bhavani, Amravati, and Tambrapurni
rivers. e

. The Lower Coleroon A;liaut,—-'fhe reasons that rendered the construction of
this work necessary have already heen given in paragraph 14. From the north flank
of the anicut two large channels take off for the supply of the irrigation in the South
Arcot district. One of these chanpels feeds the great Veeranam tank—the largest
existing reservoir in the Presidency, having an embankment 12 miles in length and
a capacity of 5,400 millions of cubic feet. From the south flank of the anicut
another large channel feeds a number of branch channels in the Tanjore district.

The Poiney and Cheyar anicugs are built across rivers of that name, and feed a
series of tanks. The irrigation ypder the Bhavani and Amravati rivers (which
both rise in a rainy tract of country and have a constant supply of water)is entirely
direct. Channels taking off from masonry dams, convey water to the fields, and
irrigate long strips of land on either bank of the river, lying in the river valley, and
running nearly parallel to the river's course. The irrigation under the Tambra-
purni is effected by means of tanks supplied by channels, into which the river water
is diverted by seven masonry anjeuts of very ancient date. The irrigation under
this system is exceedingly valuable and is much sought after.

93. TV. WORKS FOR WHICH g CONTINUOUS RECORD OF EXPENDITURE IS KEPT COLLEC-
TIvELY.— Works for which no individual record of expenditure is maintained, but which
are aceounted for collectively ~Works of this class comprise all works other than those
of the first three classes of graph 9 (of which detailed mention has already been
made in the foregoing paragﬁxgo—-% inclusive) and works classed as * Protec-
tive.” They consist almost entirely of tanks, which are scattered, in great numbers,
throughout the districts of the East coast and the central tableland (vide paragraph 7).
These tanks are formed in numerous Wways, according to the nature of the ground
they occupy. The majority are gonstructed by damming up the natural drainage
Jines flowing through valleys, by means of embankments sufficiently long to close
the gorge of the valley. The reservoir thus formed is provided with masonry sluices

b

,by the natives are generally provided on their crest with a row of masonry pillars,
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for the supply of the irrigation under it, and With masonry surplus weirs, which
act as a safety valve to the tank during floods. The old surplus weirs constructed

3 or 4 feet high, placed about 3 feet apart, and are locally termed ¢ calingulas.”
TPowards the close of the rainy season, when the chief floods of the monsoon are
over, these * calingulas” are closed by damming up the spaces between the pillars
with turf, straw, and earth, so as to enable the tank to retain an extra supply of
water in order to carry on irrigation during the dry season. The majority of tanks
in the Presidency run in groups, and descending steppes of land are occupied by a
succession of reservoirs, the higher feeding the lower from its surplus supply, and
the whole group forming one connected scheme of irrigation. According to the
latest returns, the total number of Government tanks in the Presidency 18 31,648,
and it can therefore be readily imagined that the labour involved in keeping up the
embankments of these tanks to a proper margin of safety, so as to guard against
their breaching during the heavy rains of the monsoons, and the inspection, repair,
and restoration of the very numerous masonry works attached to them, are such as
to tax very severely the resources of the Irrigation Branch. For administrative
purposes (as will hereafter be noticed in para%raph 96) a distinction has recently been
made between (1) tanks irrigating an area 0 0 acres and upwards, and (2) tanks
irrigating an area below 200 acres. The following statement shows the numbers of
works of each class, together with their irrigated area and revenue during 1882-83,
in each district of the Presidency :—

| Tanks irrigating above Tanks irrigating below
“ 200 acres. 200!xgmre£ Grang Tutal,
- s
i Ak [ 3 ]
gt ! g | Total area | ]:;‘;;“i & | Total area Total 8 |Total a‘rea1 Total
= | irrigated, nue | B demigated, | o . | B | irrigated Iirrigat,ion
b v o from irri- B4 |18 * | from irrei- a e )
i > ‘, 1st crop. gation. zﬂ | 1st erop. gation. ; ‘ 1st crop. { revenue.
P S X TSI TN - AL NSt e g
{ |
! RS, ¢ RS. RS.
Ganjam o s | 218 82,476 | 1,30,345 | 2,654 | 112,280 | 1,35,759 (2,869 | 1,95,026 2,66,
Vizagapatam ) 24 11,614 | 21,691 | 420 18,763 52,526 | 444 30,377 74,217
Godavari noi 32,326 | 44,801 1,205 31,146 31,681 11,315 63,472 76,482
Kistna o] 1390 22274 | 57,686 16,231 44,183 | 438 88,505 | 1,01,819
Nellore | 09| 118200 | 40,874 | 563 | 83188 | 102562 | 772 | 1,51,888 | 513436
Cuddapah ... | 156 53,916 | 241,341 (2,950 | 133,893 | 4,31,761 |3,106 1,87,809 | 6,73,102
Kurnool i 14,9&30 | 57,311 | 671 23,875 78,832 | 717 38,855 | 1,36,143
Balary &= sl 3 et 101 | L ASL 28,963 | 1,60,586 898 {. | 24,347 70,225 {1,029 53,310 | 230,811
Anaptapar .. - 101 39,106 | 1,239,838 [1,495 | 50840 | 159,162 |1,596 | 89,446 | 2,995,000
Chingleput 545 188,433 ‘ 4,589,208 | 2,080 126933 | 2,75318 | 2,635 | 3,15,366 7,64,616
North Arcot 171 59,034 | 2,10,814 3,906 141,611 5,001,770 | 4,077 2,00,645 7,12,5684

t
i
South Arcot 4 9 246 | 2068 | 281,325 (2,949 | 141,045 | 4,22462 (3,095 | 2,13,118 | 653,787
: e
|
1

——

|
Total ... | 2,872

Salem 78l 21,435 | 1,02,840 | 8,194 75,246 | 2,50,833 |3,272 96,681 | 8,538,673
Coimbatore 69 | 33,097 | 1,58,568: 242 | .10,810 41,501 | 311 43,907 | 2,00,069
Tanjore .. . o | 62| 17,288 | 33,524 | 607 | 25973 | 54033 | 659 | 46256 | 86,557
Trichinopoly we .| 481 67,572 225720 1,134 64,049 | 1,668,630 |1,282 | 1,831,621 | 3,94,350
Madura 207| 89,208 | 245801 | 1,911 68,547 | 1,20415 |2,118 | 167,845 | 8,75216
Tionevelly ... .. .. | 174| 76059 | 434,471 1,739 68,881 | 870,804 [1,918 | 144,940 | 8,05.275

|

|

1,028,134 | 33,95,784 |28,776 | 1,170,158 | 33,21,457 (31,648 2,198,202 | 67,17,241

In addition to the works included in this statement, there are large numbers of
private tanks and zemindari tanks, with which the Irrigation Branch have no
concern.

94. V. Prorecrive Puptic  Works—Protective Public  Works.—The only
work yet classed under this head is that knownas the Rushkuliya Project. The
work was sanctioned by the Secretary of State in 1883, and the preliminary opera-
tions for commencing work were undertaken towards the close of the official year
1883-84. The project consists in utilising the waters of the rivers Mahanadi and
Rushkuliya, in the Ganjam distriet, by means of canals to be used both for
irrigation and navigation. These rivers unite at the town of Aska, and flow into
the sea at Ganjam, and, as they do not rise in the Western Ghauts, are liable to be
affected by the failure of the south-west monsoon rains. In order to supplement
their supply, two large reservoirs will be formed above them, the reservoiwr for the
Mahanadi having a eapacity of 2,457 millions cubic feet, and that for*the Rushku-
liya 2,160 millions cubic feet. From an anicut on the right bank of the Mahanadi,
o channel, 192 miles long, .and -provided with- a- head sluice, will lead to the
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Rushkuliya river. This channel will irrigate 12,000 acres, will be made navigable
throughout, and will be provided with a double tail locl;. - Where it ends in the
Rushkuliva river, an anicut will be built, and from the right bank of the. Rushku-
liya, a second canal, 63} miles long, and navigable for t'he first 44 miles of its
length, will irrigate a further extent of 108,000 acres. The works will be com-
pleted about the year 1894-95, and the full area of 120,900 acres is expected to be
cultivated about the year 1897-98, The totafl sanctioned estimate is Rupees
928,60,239, of which Rupees 26,01,386 are for direct charges and Rupees 2,58,853
for indirect charges, and the net reyenue anticipated, on completion of the works,
is Rupees 1,44,312, or 5°1 per cent, on the total capital outlay.

25. Important works projected. —Many pl‘Oj‘{CtS "{f more -or less magnitude
have been, at various times, proposed and partially investigated. _Only one of
these schemes will here be mentioned, viz., the Periyar Pro]eCt,. which has been
fully worked out, and has been sent to the Government of India for sanction,
The Periyar Project is one for the extension of irrigation in the Madll!‘a_ distriet,
which, from its physical configuration, receives a very scanty and unceryam supply
of rain from the south-west monsopn, and has but one river .of any size running
through it. This result is due to the fact that the range of hills on the northern
border of the district, separating it from Travancore, rise up very abruptly from
the plains of Madura, while on the 7Travancore .s1de they st,ret‘ch avay towards
the sea with a long and gentle fal], The district has, at various periods of its
history, suffered severely from scareity, while from time immemorial, its scanty
rainfall has been stored 'in a multityde of tanks, with which it is literally dotted
from end to end. Its one river, the Vaigai (which has a very uncertamn flow),
supplies a large number of tanks, by which it is drained nearly dry on its progress
eastwards to the sea. To remedy this state of things, the Penya.r Project. was
planned. The scheme provides for the diversion of the waters of the Periyar—a
river rising in Travancore territory, in & region of heavy annual rainfall, and
flowing towards the West Coast—into the valley gf the Vaxgax.rl_ver by (1) a dam
clcfing the valley of the Periyar, and thereby storing 13,300 million cubic feet of
water; (2) a tunnel through the water-shed ridge between the two valleys, for the
purpose of drawing off the water from the reservoir thus formed; and (3) the
necessary regulating works for passing the water thus diverted into the tanks now
inadequately supplied by the Vaishi river. The dam (which will be a work of
great magnitude) will be 155 feet in height, constructed of concrete throughout.
The complete estimate for the work amounts to Rupees 64,41,463. The work is
expected to be of the most remunerative character, and has been recommended for
sanction as a Productive Public Wopk, The full ultimate area to be brought undep
irrigation is estimated at acres 101,000 and the net annual revenue therefrom
Rupees 5,74,600, or 8'92 per cent. on the total capital outlay.

ApMINISTRATION OF IggigarioN AND Navication Works.

96. Conservancy of Irrigation Works.—In general, the entire maintenance of
the irrigation works for which capital and revenue accounts are kept rests with
the Irrigation Branch of the Public Works Department. In the Kaveri Deltq
however, which (as has already been noticed) is a very ancient system of irrigation’
the Irrigation Branch only deals with the maintenance and repair of all m&sonrs;
works and embankments, and the annual silt clearances required, on channels that,
irrigate the lands of two villages or more, the villagers j;hemse]ves undertaking all
the necessary repairs on the smaller channels. On all irrigation works other than
those for which capital and revenue accounts are kept, the upkeep of the works
also devolves, in most cases, upon the Irrigation Branch ; but, in some of the more
ancient river channels, the works are maintained entirely by the villagers concerneq -
and, on other channels, the villa.g'qrg supply customary labour, or “ kudimaramat »
by which agency, in former times, the State maintained the great majority of
its irrigation works. The old ordinance of * kudimaramat,” or unpaid labour of
the ryots, has long ago died out on the numerous tanks throughout the
Presidency, and is only now in foree on channels, where the ryot sees it is entirely

to Lis own interest to execute hi?hkélf:any little repairs that may be necessary,
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in the interests of irrigation, from time to time. The reason is not difficult
to seek. On channels, clearances of silt are all the repairs that are usually
required, and are absolutely necessary, at short intervals, to enable the ryot to
get any water at all. Hence he readily contributes his free labour on works
of this class. The case of tanks is very different. “‘heir irrigation will go on
until the final moment when the tank bursts, and, there being thereforg no
immediate and pressing need for the ryot to exert himself, the small repairs—
which done at the right time would prove of incaleulable benefit, and which no one
but he is on the spot to do—are, year after year, left undone, until they become so
considerable that, the tank either breaches, or, they attract the notice of the
Government officers, and are repaired in the usual course by the Irrigation Branch.
Owing to the disuse of this custom of * kudimaramat, ” and to the fact that the
vast numbers of the tanks scattered throughout the country absolutely preclude
the possibility of their proper upkeep, or even of their inspection, by the officers of
the Irrigation Branch, much attention has been lately attracted to the important
question of their restoration in the present, and their permanent and eﬂicier_lt.
upkeep in the future. Before mentioning the arrangements that are at present in
force regarding these works, it may be as well to notice, once for all, a common
and somewhat widespread misapprehension that exists regarding them. It is not
the case that the tanks have rapidly deteriorated of late years. The deterioration
of the works bas been gradual and inevitable, bécause a tank must, from its very
nature, gradually silt up and therefore deteriorate as years go by, and the time has
now come when a large number of the tanks of this Presidency—works, without
exception, of old construction-—have reached a stage which renders their deteriora-
tion apparent to all observers owing to the great curtailment of their irrigating
capacity. 3 ’

As already stated i paragraph 23, the number of Government tanks in this
Presidency is 31,648. These works are scattersd over a vast extent of country,
and, as experience has demonstrated that it i8S absolutely impossible for the lrri-
gation branch to attend properly to the upkeep of so great a number of works,
three main prineiples of concerted action have been decided on, in view to the present
upkeep and restoration of the works and their future maintenance : —

First.—A special Public Works Department establishment to be employed in
grouping the works, and estimating for their requirements, the actual
work required being afterwards done by the ordinary Public Works
establishment, B

Second.—The Irrigation branch to be relieved of the duty of maintaining all
tanks considered not to need any professional supervigion. These tanks
to be denominated * Minor ’—in contradistinction to those retained by
the Irrigation branch, and designated as « Imperial,”—and to be main-
tained by the Revenue Department.

Thira.—That, until the result of the inveéstigations of the special establish-
ment are known, it will be impowble to decide definitely what works
should be respectively classed as “ Imperial ” and *“ Minor :” but that,
for the present, all works irrigating '2&} acres or upwards to be classed
as “ Imperial,” and works irrigating under 200 acres as “ Minor,” and

A this classification into “ Imperial ” and * Minor ” to be finally revised

on completion of investigations for each river basin.
This is the state at which matters now stand with regard to the upkeep and
restoration of the tanks of the Presidency. For some two years past works classed
as ‘“ Imperial ” have been maintained by the Irrigation branch, works classed as

s Mli{nor " by the Revenue Department, while the special establishment is now at
Work. SLE

27. Requlation and Distribution of Waler on Irrigation Works—No uniform
system exists for the regulation and distribution of water required for irrigation.
In the Goddvari and Kistna Deltas the control and distribution of the water from
the time it enters the canal to its exit from the village sluice is in the hands of the
Publie Works Department, who are in possession, from day to day, of information
as to the state of the supply at all the principal regulating works. Once discharged
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from the village sluice the field distribution rests with the ryots themselves, On
the Pénner Anicut system, the regulation of the water-supply among the several
channels is in the hands of the Public Works Department, while the distribution
from the tanks rests with the ryots.” On the Kurnool Canal the regulation and
distribution of the water-supply is entirely in the hands of the Public Works
Department. In the Kaveri Delta system the sluices built across the heads of the
various offtakes from the river are managed by the Public Works Department
while the regulation of the distributary channels rests generally with the peasant:
proprietors of the soil, locally termed the * Mirassidars.”” Where the channels
irrigate many villages, there is a well recognised custom, defined generally in a
written document, settling the days and hours during which each village is to take
water, and similar rules lay down each man’s turn within the village. An esta-
blishment, paid and appointed by the ‘¢ Mirassidars,” manages the distribution of
water to the fields. On all the large systems, such as the Palar Anicut, &e., where
a series of tanks is fed from an anieut, the regulation of the water at the heaf’i works
is in the hands of the Public Works Department, while the distribution from the
tanks rests entirely with the ryots. On the channel systems of irrigation various
rules app.ly ; on some, the regulation of the supply from the river is managed by
the Public Works Department, while the distribution of water from the channel
itself is controlled by the Revenue Officers; on others, the entire control is in the
hands of the ryc')ts, and no R_evennéOﬁicer or Public Works Officer interferes with
them. On the Tambrapurni Channels above the Srivaikuntham Anicut, the Publie
Works Department controls the supply entering the upper channels f’md assing
the weirs, but havg no aathority to check waste of water on the channels oxI') ‘to 806
that it is fairly distributed, and gach ryot therefore practically taket%, as ml;OIL{
water a,s'he l_lk(_ﬁs- On the Srlvalk\liltbam Anicut system itself, the reoulmtion m;d
dls_;trlbut.lon is in the bands of the Public Works Department ,F' 1l 499

this sketch of the regulation and digtributi y e e e
t ) g Ldigtribution of water throughout the Presidency
it only remains to add that the disppsal of water stored in tanks rests entix;;‘]v wi;‘l;

the ryots interested, who regulate the sluices, distrib g
for themselves every detail. : » distributs the supply, and manage

28. Revenue due to Irrigah'&;; —Reference was made in paragraph 5

: e ) : on. ' § é aph 5
fg,ffiem Ellézhtpli'iv‘:ﬁs lg tg}: P residency with regard to the aﬂsegx)sm(ir:c Ef irrti;atks
et li)s conso?idatc;)e . vari and Kistna Deltas and on the Kurnool Canal, the
* Witar "-can onlv be NorrcE. and the shares due respectively to “ Land” and
Badini e but)as itgga:x:ll)mtfly determined. Until 1880 no information existed
A o S-St abioso utely required in order to determine the financial
e irrigatio%x . :. an approximation has since been made of the
serigatod land, for (1) all Prodg :idlstmg}nshed from the total revenue derived from
e Rc ve Public Works, and (2) Irrigation and Navigation
i 111 : commencen?ent Ay ;:')@g;?e aceounts are kfept, not classed as “ Produetive
for which iodividually 8 continug ii"a- urg ggr(%latg f’ s:mllm'liltlform.atilcin for(3) the works
‘ . S ; xpenditure is kept is still under
211;3::]?%22{1 pi?l‘argée gs 9::;1118:82%33‘ the information for this cla.gs of works ha:;
st Asar) itgl anzl Roveis or (4) all other Irrigation and Navigation works
necessary thaé) the accounts sh:ull&c?l;);ng:eggégozol:ept’ ol der s
¢ Teviou in t e of
this last class of works. For the determination ofpt,he 21:21'5;%3?1;“tt()ll(eirfi(;;:ati(it

resulting from the disintegration of i
boer franed,” Briofly in the cdsl ;(_)’ilsohdated assessments, elaborate rules have

: / J gle wet crop the rules are (1) wl 8-
ments have been revised by the Settlement Department, the coflsixli‘:l;z?l 2:2::-

me;r‘xt,s are ’!"esolved into Land and Trrigation revenue res i igni
t'?ll‘ gLand d tixhe SUNInY JEOTE to dry lands of the samepé?sgeg:l ‘;.(Y)rt? slsrllglc::(]:%
\vh age, an s e remainder to 'Water ; 7 (b) where settlements have not been revised
the average dry rate of the vﬂlage, or where that is not available of the téiook‘
or .Where that cannot be determined of the district, is applied to the total ams,
1rr}gated. The product is then assigned to * Land " and the remainder to Watm'z’t’
With regard to double-crop lands, the charge for the two erops is consolidated .
th}? cha}.:'ge for 'ls‘gcond-ﬁrop being essentially in the nature of a water- rate. Ever—'-
where but in mneve- Yy, the normal charge for double-crop land is one and half

:
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times the charge for single-crop land of the same class and sort, and it therefore
follows that one-third of the consolidated double-crop assessment represents the
normal second-crop charge for the Presidency generally. In Tinnevelly, the normal
charge for double-crop land is one and two-thirds that for single-crop, and the normal
second-crop charge in Tinnevelly is therefore two-fifths of the consolidated
double-crop assessment. The additional charge for second-crop assigned to « Water ”
is therefore two-fifths of the entire assessment in the Tinnevelly District, and
one-third in all other districts, while the remainder is assigned to Land,” in the
same manner as for single-crop land. s

99. Water-rates.—In the Goddvari and Kistna Deltas and on the Kurnool Canal,
the assessment on irrigated lands are not consolidated, but a separate water-rate is
levied on the area irrigated. The following are the water-rates now in force :—

g . Godavari
_ and Kistna %‘m‘l

\ : Deltas.

, RS. BS.
Single wet CTOp por 80P ... s e E 4 4
Second wet crop per acre iy B + 3
1f compoundeu for both crops for not less than five years ... 6} 6
Single drycrop . ... WO TR 2 1
Second dry erop on irrigated londs if not compounded = ... 2 1
Garden crop adlys $T Al R . 8 6
Garden crop if compounded for not than less five years 6}
Crops requiring frequent floodings ™y 8

On the Kurnool Canal, with a view to stimulate the ryots to extend their wet
cultivation by converting their lands from dry into wet, certain concessions are
allowed on the above rates as follows :—A reduction at 50_per cent. for the first five
years, and at 25 per cent. for the second five years, is made, in the case of lands
which have not been cultivated within the last’ years.. For blocks of 50 acres
and upwards of unoccupied lands taken up for ifrigated cultivation, water is supplied,
without restriction as to crops, free of charge for five years, and at half rates for
another five years.  Jinda

30. Management of Trafiic and Tolls and License Fees on Navigable lands.—The
navigable canals in this Presidency under the charge of the Public Works Depart-
ment are :— :

i ‘4
~{ Present | Ultimate
| Leogths. | Lengths.

l

MILES. MILES,

Godévari Canals ... w | -458 5024
Kistna Canals RIRTER L -4 AT ) 319
Buckingham Canal 261 261
Kurnool Canal 0 G T 190 190

Towl o L L187 | 2,302%
The cireumstances of the Godévari and Kistna Canals are most favourable for
navigation, as there are few locks, owing to the gently sloping nature of the country
germitting the main lines to be carried on wWithout such-#iccessories to navigation.
n these canals, as well as on the Buckingham Canal, private boats carry all the
traffic. The late Madras Irrigation and Canal Company, when they had charge of the
Kurnool Canal, assumed the function of carriers; but, after the transfer of the canal
to Government, the boats were let out to private individuals, who now conduct the
traffic on the canal, which was also, from July 1883, brought under the same navi-
gation rules as the three other canals. . Prior to this date, there were no rules
authorized by Government on the Kurnool Canal, the rules for navigation formerly
in force under the Company being in vogue. 5
Boats are licensed to ply on these canals on payment of an annual fee, and
those not holding licenses are required to for each trip. Prior to July 1883,
separate licenses were issued for the Godévari and Kistna Canals, and for each
section of the Buckingham Canal, but, with a ¥iew to remove obstacles and stimulate
traffic, the system of using separate licenses was abolished in 1883, although it
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involved a reduction of revenue, and the following rates of license fees and tolls
are now in force :—

License Fees.
Cargo boats .

% ke b b o Yos ess ... Rs, 2} a ton of 50 cubic feet.
Passenger boats not bound to carry all castes, and charges for } a ton of 50 cubic fee

freight not limited A s o 37 o TR do.
Passenger boats bound to earry all castes, and to charge for freight

not more than 2 pies per mile per passenger in the general

cabin, and 3 pies per mile per passenger in the fore or aft

cabin, including one cooly load of baggage ... 5 e do:
Smamersbo.a. o R i do.

are ts L 5 e ,

Pleas Tolls, » per boat
Cargo or passenger boat ... w3 & perton of 50 cubic foet.
Steamer ... ‘v o ove . B “es e PPRR » - do.
Pleasure boats ... v oo s s P - s » 8 per boat.
Timber raft we we e w5 4 per 100 square feet.
Bamboo ruft e vea e e pres o e ” % do.

A license entitles the vessel to use any, or all, the canals without any other
payment whatever. A toll once paid clears the vessel over all the canals, and in
any direction, for a period of six weeks, and rafts for one month. Each passenger
is allowed a space of 73 square feet. The extreme dimensions of any vessel allov?ed
to navigate the canals are 90 feet in length, 13 feet breadth over all, fixed fittings
61 feet high over water level, and draught 2 feet. Rafts are not allowed to exceed
90’ x 12’ x 2. ;

Toll stations are established at the head locks of each section of the Goddvari
and Kistna Deltas, at all tidal locks, at the Ellore lock, and at four stations on the
Buckingham Canal. A wharfage feg of 1 anna per ton on the registered tonnage on
each boat loading or unloading, is-_gﬁarged at the authorized wharfs, but ag present,
the only wharfage station is at Madras,

Executive Engineers, and officers authorized by them, are vested with the
power of suspending the license of any vessel for overloading, wrong mooring, not
carrying lights, not producing licenses, or for any other infringement of the rules
preseribed for navigation as follows ;—

15 days for the first offence,
30 days for the second offence
60 days for the third offence

in the same year. For a fourth offence the license may be cancelled. The followin
statement shows the statistics of traffic for the past two years on the four canals —g-

Godévari. . Kistna. Buckingham Canal. | Kurnool Canal.
Particulasr. —_— i iy e
1882-83. | 1863.84, | 1882.83. | 1883.84. | 1882-83. | 1883-84. |1882-83. | 1889.84
Laden boats, number of trips. 19,000 20,520 7,627 7,566 24,982 17,494
Empty boats, Bpcriy 15,025 17,096, 4,472 4,220 2,817 | 7,87,166 X:
Passenger boats, do 21,678 22,448 8,043 9,867 7.970 24,127 %,
Tonnage v 234,564 262,539‘ 110,202 114,710 337,992 17,983 2-;7'73 3
Ton-mileage ... | 6,465,893 | 7,343,834 | 3,085,411 | 8,399,929 | 4,951,087 50424 ,234
Value of goods, Rs. |1,42,00998 11.96,17,048 | 91,04,183 | 92,03,167 (1,00,35,330 | 9823228 13,2750 17 08 &
Number of passengers .. | 422783 | 946813 | 221,069 451,172 98,802 56664 | ;08,867
Tolls and License fees T Rs. 57,439 48,472 36,435 22,916 99,758 35:421 10683 4,592

On the Kurnool Canal the tl‘aﬂic-m worked by Government boats let out ke

81. Sraristics. Financial position of all Irrigation Works for which ;
Revenue Accounts are kept.—In paragraph 3, the financial pog.ition Lg}fb ga‘?l):tgé ‘:;7}::
Productive Public Works in operation up to the end of 1882-83 was given. The
following statement shows the finaneial position of each of the works for which

capital and revenue accounts are kept, but which are no telagsed :
o the end of 1882-83, 5 sed as Productive up

¥ The decrease in fraffic on the Buckingham i the year 1883-84 was due to &
4 The decrease in the receipts from touumgﬁ.h s he decrease in the salt traffc.

gcalo of fees from 1st July 1883,

ol
B

i
fees during the year .883-84 was due to the reduction in the

)
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Stat ment of Financial Results of Irrigation Works for which Capital and Revenue Accounts are kept, not
. classed as Productive up to end of 1882.83.

' - 1 “ T
$54 ng‘ gf’:g Charges to end of 1882-83. | 873 °.§
g B 4 = S
s £ 22 | 3 c§ = &2
Systems. A5 | Fg [RES4e § | €88 | F5,
2| C% | %8 85 | 3 o BEk | 32F
i:f | 33 (38| g5 | 5 | 3 | Tad B3z
Ei "o ﬁ ° g = = = E g = - =
1 2 8 | 5 6 7 8 9
PubLic WORKS NOT CLASSED AS BS. BS. RS, RS, RS, RS, RS, | RS
PropucTive. |
Imperial. {
Chembrambakam Tank e | 7,24.648| 7,36,680 2,95,835 80,163 2,86,128| 8,16,29] 20,456 | 278
Pélir Anicot system o 19,93 8v3 16,80,935‘13,28.351 7,841,596 13,71,171{21,12,767 7,89,416 ;4:6'%
Pelandorai  do. w | H18246 3,37,uzs| zsl’l_(i_‘l 219,635 99,205 3,18,84-0| 2,95,073 ‘6'2f
Total Imperial ... | 81,66,787 28,04.58‘.’.{16,43.958 9,91,394/17,56,50427,47,808  11,04,945 | 8940
<8 | i
Provineial. ‘ l
Buckingham Canal ... 92,91,954 53,74,49918,42,232(18,13 810(18,90,504(32,04,314|  13,62,082 | 2534

|
: 18.25,615!17.09.997 1,21,628) 1,27 480 8,40,710! 9,685,199  8,46,571 ‘ 4950

Total Provincial ... | 1,11,17,566/70,54,496/19,63,860/18,41,090/27,31 228141 72,518 22,08653 | 3117

Madras Water-Supply and I.r.r"igatian
Extension Project

T ——
Grand Total .. 1.42,84.356,98.89.078 36,06,518/24,82 684/44,87,727(69,20,411|  83,13,508 | 3350

The following general statement shows thfe financial position of all imperial
works for which capital and revenue accounts are kept, from the years 1879-80 to
1882-83. <

-

Capital Expenditure (Direct and 1
Indirect) to end of year. | Percesiiags
! T Maintenance of Net
; Publie W.nrksi : g;;ce:ned Ohiegns Net Bt
] | e .f"r,whmh Sebandl hyirect and | Revenue. Capital
| Productive | Capital and | “mqpq) ) Indirect.) Outlay to end
|Pablic Works., Revenue of year.
| Accounts are
| kept.
1 RS. l BS. uS. RS, RS. RS. ‘ RS.
1879-80 2,04,42,429 ‘ 23,73,646 | 2,2816,075! 38,07.921 |  11,12,151 | 26,95,770 | 1181
1880-81 20757153 | 2838935 | 2,35,96,088 4105450 | 1399482 | 27.05.977 | 1147
SOOI e 2,00 95,698 20,24,951 | 2,39,20,659| 38,30,105 11,55,884 | 24,74,211 | 1034
1882:88 .. .. .. 3,91,03451 | 28,04.582 |4,19,08,033| 3502 255 9,11,729 l 25,90,5261 618
| )

—

The very large decrease in the percentagé of net revenue on capital outlay
in 1882-83 was entirely due to the purchase by Government in that year of the
Kurnool Canal from the late Madras Irrigation and Canal Company, and to its classi-
fication as a Productive Public Work.

32. Area irrigated and revenue derived from all elasses of Irrigation Works during
the year 1882.83.—In paragraph 7, together with the table exhibiting figures of rain-
fall, were shown by districts the figures of irrigated area and gross revenue (*“ land
and “ water”) derived from all classes of irrigation works for the year 1882-83 ;
in paragraphs 10—21 inclusive, were given the figures of irrigated area and irrigation
revenue of each of the works for which capital and revenue accounts are kept for
1882-83 ; in paragraph 23, similar information was given for each of the works for
which a continuous record of expenditure is kept individually, while, in paragraph
24, was given a statement by districts showing the irrigated area and irrigation
revenue of all the remaining works. The following general statement shows the
total irrigated area of first crop and total revenue ge'rived from irrigation, for each
cl:ﬁ:flworks, during the year 1882-83, the latest year for which the information is
available :— e
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- : \ Area. \ Revenue.

T d ACRES. BS.

W orks for which Capital and Revenue Accountaare kept— 1,756,344 57,69,628
1. Productive Public Works ... Tt pe 3 89'796 flppr

II: Works not classed as I;mdu%we AR b g'r‘e'ke A 90y

i i ital nor Revenue Acconn = AR

Works Iforw wmk(:shf;em:h‘::pc‘onﬁnnous record diture is kept ﬁxdxndnaﬂy 842,631 lsg,gg,?’ﬁai
e Wz:ks for which a continuous record of { IV. “Imperial Works }.2?%.{86 3321 457

expenditure is kept collectively. 1 V. “ Minor Works ... 1,170, y
s Total ... | 4,387,116 \ 1,44,61,206

centage of Irrigation under works of each class and incidence of revenue
wor a?::i:;z f::{;;?edf—'i‘ie t?'gal area of Acres 4,3.87,116, as shown in the pre.cedmg
Para raph, taken up for first cropinvigat.ion_c'lunng the year 1882-83 was 20 43 per
gentgon tl,xe total cultivated area of the Presidency. Of .thfa total area of first erop
irrig.ation, Acres 871,533, or nearly 19-87 per cent., were irrigated for a secﬁnd cr({(p
also. The total area occupied for frrigation was divided as follows among the works

of the several classes :— . R
. t. under Productive Pubhic W Orks, - :
4%(()):1 I}’)‘Z; f:xlxt. under Irriggtigln and Navigation Works for which eapital and

revenue accounts are kept, but not classed as Productive, :
7-81 under works for which individually a continuous record of expenditure

is kept,
23-45 per cent.

under thei! Tmperial ” Works retained under the charge of
ic Work Dep%m”‘f t, and
it S M?;or » Works under the charge of Collectors.

‘i 26-67 per cent. under the * . L e
ineci jrrigation 1 ue per acre for each class
The incidence of irrigation ﬁgven pe
follows :— 2N g
: 4 ‘:'i} l Trrigation
| 4 Revenue
4 b per Acre.
2 Works for which Capital and Accounts are kept—
B : 1. Productive Public WOtk i o s v L e [ gg
i 1T, Public Works not classed ga Productive ... i oo v
Works for which neither Capital nor Revenue Accounts are kept— - bk
N ! 1II. Works for which a continugus record of expendifure is maintained in s
- vidually - B, e A - P, i
¢ IV. “Imperial” Works 48l L .. L a0
' Y.,  Minor* Works " ML g il 4

<')n t.ﬁe w.c;rks“of (Classes I and 11,

. cidence of irrigation reyenue per acre ‘
] o # 4 n in the following table :—

and on the more imporfant works of Class 11I is show

ek S : Average
L Area Irrigation
s irrigated. | Revenue per
y Acre.
Prodnctive P_ublic Works— L . 504,213 809
(I}{?d&:an D:;‘n e e R PR 22:1;1?; 3419
; is PN 0 A
;x_i Penner Anicub s g S 14‘2;03 gg.;
8 - Kurnool %-;x;nl Al ity O A :; 892,871 325
4598 Cauve R L e, e e ;
i : S efvaibmtham Aniout .| -t SRR s 19546 | &7
b, ” o Total ... | 1,756,344 s
= {rrigation and Navigation Works for which Capital and e 12,763 378
Rl e Bl ok .. iR e w2k T et (T ey 328
»} I PalardAnicuzni Q o J;, v : Slm 254
'_.’.4 ) Pa.lan Ol'&i en el . e .. .‘-‘.r .:. v . ' g
s Madras Water-Supply and Trrigation Extension Project ... fe Kopbes A kg
S Works for which individually & continuons résord of expenditure i OF 105,599 294
o 5 Lower Coleroon Anicut 1 =« B [l T : 53310 1121
- Tambrapurni river above Sri am W nic v Ry 98 529 704
,'/ Bhnvani River g e e due "\” vor wee g “ry o, 25’6;5 543
E Amaravati River .. e e .. 7‘7.:[,5.-,!’ oo e ’
s L

above it will be@ead that the irrigation under the Tambrapurni

From the Srivaikuntham anicut, under the Srivaikuntham anicut, and on the

river above the

\
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other systems, maravati rivers, is proportionately more valuable than that on the

33. Incidence of Ezpenditure on all works for which Capit Eovoin
Acco'z{,nt.'s are kept.—The following statement exhii)fits the capigﬁt::ipg;xlgitfrzewi
al(]:re irrigated from the commencement of the works up to the end of 1882-83 ar;ed
the maintenance charges debited to revemue during the year 1882-83 for all
works for which capital and revenue accounts are kept :— i

Statement showing the A } : J :
ing verage Cost ofézzxﬁ:u;tmu:f ""l:l’:et;:ance of works for which Capital and

Average Expenditure

!
| per Acre,
' Capital : Revenue
| Aecount to Account
end of during
i 1882.83. 1882.53.
Prod;ctive Public Works— ‘ e S
odivari Delta ... ! ’
Kistna  do. X ! 1823 064
Penner Anicut ... e (R - . %250 | 106
Kurnool Canal o 2 | 2245 | 072
Cauvery Delta ... 3 { 118936 | 895
i Srivaikuntham Anicut ... “ < . ! 1'i7 | 035
rrigation and Navigation Works for which ital R el &oez" e | 6334 | 148
Chembrambekam Tank bt ol o bons 2 nts are kept— - f
Palar Anicut 4 i : - | 4892 032
Pelandorai Anicut & : 24'04 063
Madras Water-Supply and Irrigation Extension ijém, g e " I igs‘ﬁ , 1379
9 : 2-20

y From this statement it will be seen that the capital cost of the Kurnool Canal
In proportion to its irrigated area, far exceeds that of any other work, whil al:;l] '
capital expenditure on the Pelandorai anicut and Madras water-su Iy Wl ek s
disproportionately high as compared with the rémaining W(;rks \lViFllx) ghe gr iz
tion of the expenditure incurred on repairs to the Peland(.)rai ‘uﬁcut ix?_ep;
1882-83, when the breached portions of the anieut was restored t],@( roa 1;321)1%3
approximately represents the normal cost of Working expenses of fl) e
and the statement therefore shows that the only work thwhich th le”i SfySte“.l"'
tenance is abnormally high is the Kurnool Canal, Hitherto mls: co.?_ ((),. malln-
serious accidents, the works have received, the mnintemr’lc‘e el -O“»usln t(f) e
Pelandorai anicut have been abnormally high, and have aver'aored R ““gﬁsq_‘l the
acre from the construction of the works in 1875-76 up to the gnd f“ 1%?;2‘8‘; 4 per
:ﬁetiﬁar 1899, when the full area of irrigation will be in Operationo 1t is e;bir;lati(r;
ac?e_ e maintenance charges of this system will.be reduced to about 12 annas Ber

34 Gexerav. Legislative enactments affecting ¢h rigqati —A
i AL. Legis enactments ajject ¢ Irrigation Branch. ,
present time, the Act known as ““ The River Conservancy Bil:i]” is the onfy lem‘sfattilwl:
o

enactment affecting irrigation, which has passed the islative Counci
i@fs long ago as 1856, a draft enactment wag instituted L;;{oadg::vil(lligflﬂ-a ?ﬁf s(z:?:tnc;lé
é: and property, during river-floods, by means of a Bill enabling the oiﬁceri of
Prezc;sx;mentbto attend properly to the conservamcy of the gren? rivers of the
s t.ncy,f ut it was only in March 1884 that the Bill, after being under eon-
b :-al T_n 81’ Several years, was ﬁn.ally amended and passed by the Ma(ir-n
e %e;; (z)m I-Illzela‘:’)unc%hz;n;d)r?:giy nlowaiw:tnt? tll;e sgilllft_ion of the Supremve Governme;;t
: . pal object of the 18 to give the offic f Goveirn-
ment full power to prevent and prohibit the dama, %1 i il s
on both private and public pro Sexr')b , by the unaut o 5 el m'ﬂlc'te'd
duals, in forming and removilng gons{ructions.W’%;l;:il:egivﬁt}l?:dgt prl';:;a.te llnd“q-
officer of Government could in any way check the action of inkd'ividu llmtfr /1 ni)
matters, without rendering himself liable to a suit for damages, and g Shm Sglc'l
money was accordingly spent on works designed to counteract thi ml'llc ﬁp“ )
private or unauthorized interference with the Tiver-beds. The Agt eg;oxfidg:tfgﬁ

the appointment of officers to be styled  Conservators of Rivers.” who have power
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to prohibit cultivation within river-beds ; to direct the removal of all eonstructions,
plantations, &c., which they deem to be an obstruction to the course of the river;
and to take any measures which appear to them to be necessary for the safety of

life or property, in connection with any river to which the Act has been applied.

35. Further Legislation proposed.—An important Bill now under consideration
is that known as the “ Madras Irrigation Act,” which was originally drafted in
1883, was circulated to the Governments of Bengal, Bombay, and the North-West
Provinces, for opinion on certain Points, and has lately been referred to a Com-
mittee. The object of the Bill is to make provision for the construction, mainte-
nance, and regulation of canals, for the supply of water therefrom, and for the
levy of rates for the water so supplied. It will empower canal officers to duly
inspect and regulate the water-supply ; to remove obstructions ; to execute repairs :
where the owner of a * water-course” fails to execute the repairs required of him
by the Bill, and to charge the cost of such repairs to the owner; to settle disputes .
as to rights and liabilities of persons interested in a “ water-course ;7 and to take
into custody persons causing wilfal damage to canals, or interfering, without
proper authority, with the supply or flow of water.

0. 210, Public.
orded.

Orper—dated 26th January 1885,: '

, R. 8. BENSON,
B Ag. Under Secy. to Govt,

Exd. J. Wright.
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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

Reap—the following paper by A. 8. RUSSELL, Esq., Under Secretary, Public
Works department, on special duty’ with note from the Secretary to
Government, Public Works department, No. 566 E., dated Z7th August
1884 :— p

INDEX. ¢,

Inh-oductiovj'

. Definition of the branch.

History and constitution of the branch, I

Financial policy of Government in respect to irrigation works, and its results in the Madras

Presidency. 4

. Classification of irrigation works.

. Classification of revenue on irrigation works.

. Classification of expenditure on irrigation works.

X

Do 010

Description of the Madras Iriigation Works.

7. Sketeh of the geographical features and distributior, of rainfall, as affecting irrigation.
8. General sketch of the systems of irrigation.
9. Detailed description of the irrigation works accordiag to classification.
10. The Godévery Delta system.
11. The Kistna Delta System.
12. The Kurnool Canal.
13. The Penner Anicut.
14. The Cauvery Delta System.
15. The Srivaikuntham Anieut.
16. The works in progress at the Sangam Anicut agd Barur Tank.
17. The Chembrambaukum Tank. :
18. The Palar Anicut.
19. The Pelandorai Anicut. A
20. The Madras Water-supply and Irrigation Extension Project.
21. The Buckingham Canal. .
22. The works for which a continuous record of expenditure is kept individually.
23. The works for which a record of expenditure is kept collectively.
24. Protective Public Works. :
25! Important works projected.

Administration of Irvigation and Navigation Works.

26. Conservanoy of irrigation works.

27. Regulation and distribution of water on irrigation works.

28. Determination of * Revenue due to Irrigation.”

29. Water rates.

30. Management of traffic and tolls and license fees on navigable canals.

Statistical Informmation. i

31. l"immo:in.l- position of the irrigation works for which capital and revenue accounts are kept.

32. Area irrigated and revenue deyived from all classes of irrigation works for the year
1882-84.

33. l‘ex:mptagel OS irrigation under works of each class, and incidence of revenue per acre
irngated. : .

34. Incidence of expenditure on works for which capital and reveliue accounts are kept.
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It is also under contemplation to make a further charge to «

irrigation works of the Godévery, Kistna, and Cauye

e
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General,

35. Legislative enactments affecting the irrigation branch,
36. Further legislation proposed:

————

PUBLIC WORKS—IRRIGATION BRANCH.

" IxtRODUCTION,

1. Definition of the Branch—The irrigation branch of the Public Works
department deals with all works of irrigation and internal navigation, and with
connected agricultural works, such as river conservancy, river embankments,
drainages, &c. 1. »

2. History and Constitution Qj- the Branch.
in the year 1867, when it was made a subordinate
ment by the appointment of a Chief
made a distinct and independent by
The Chief Engineer for Irrigation
the irrigation branch, and in that
requiring its decision—is the res
sional matters connected with th
branch; and, together with the Es
of the accounts branch, exercises conty,
on works of irrigation and navigatio

—The branch was first constituted
: branch of the Public Works depart-
gineer for Irrigation, and early in 1877 it was

special subjects pertaining to the irrigation

er of Public Works Accounts, who is the head
1 over the officers of the department employed
< :1n respect to the expenditure and disbursement
of public money, the custody of styres, and the due submission of accounts, The
Chief Engineer for Irrigation also (prepares the budget estimate and all reports

relating to his branch, and i is hi&spéci&l duty to check and examine all designs

for irrigation projects, and to lay them before Government, accompanied by a

distinct expression of his opinion regarding their merits. He is assisted in his
office work by an Assistant Chief \gineer gor Irrigation, who is also Under Secre-
tary to Government, and by asuitable office establishment, but no separate and
distinct executive establishment it maintained for employment upon irrigation

works, owing to the exceedingly soattered nature of such works in the Madras
Presidency. The officers and subordinates employed on irrigation works are
provided from the one general lis

. ¢ tof the Public Works department; attend
to other public works besides those of irrigation ; and as regards their posting
and general discipline are under the orders of the Chief Engineer, Public Works
department. The cost of the one gemeral establishment is debited, in the first
mstance, to Provincial Funds, and E‘H& irrigation branch is charged with a fixed
percentage, on account of the portion of the establishment employed on irrigation
works, as a contribution to *“ Provincial,” at the following rates :—

(a.) 23 per cent. on expenditure on original works and repairs, excluding
expenditure in England and payments for land compensation.

(6.) 10 per cent. on the * Direct ”* revenue collected in the Public Works
department. f

(c.) 6 per cent. on the gross *indirect” revenue (i.e., revenue realised in
the Civil department and credited to the Public Works department)
due to Productive Public Works, including the share due to old irri-
gation, bat exclnding the enhanced share of land revenn

e.

) irrigation
on account of establishment, by means of a fixed percentage on the * ingdirect h
revenue due to works not classed ag Productive.

: 3. Financml‘Pol'icy of Government in respect to Trrigation Works and ils Resuifs
in the Madras Presidency.—Previous to the year 1854, expenditure incurred on
irrigation wgrks of all descriptions was treated as ordinary expenditure, and was
charged against the general revenues of ‘the year, Under this system the large

ry Deltas were begun.  After
-

- ¥ See paragraph 5.
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i 18 f charging the cost of large works,
1854, as it was recognised that the system o ging
expected to prove reg;unemtive, against the general yearly revenue was a false
one, a distinction was made between the expenditure incurred on

i ce and repair of existing irrigation works, and the

5 thecolxl::ttl?ut:;:?x of the smaller works necegary for the due development

of irrigation, which it was decided to charge as formerly against the

yearly revenues of the counh‘yf H 1:,nd i :

ruction and extension of large irrigation works of permanen

% thepc:];?: utility, caleulated materially t;go increase the wealth and promote

the prosperity of the country, _which were to be constructed by means

of money raised on loan, and were to be treated as financial concerns

by opening for them capital and revenue accounts, so that their exact
financial position could at any time be ascertained.

The outbreak of the mutiny prevented the prosecution of the schemes for
promoting irrigation by meauns of money raiséd on loan, and it was not until 1858
that the Madras Irrigation and Canal Gompim;.' was formed with a Government
guarantee of 5 per cent. This work was financially a failure, and warned by this
example and by experience elsewhere of .ﬁh_B unsuitability of the agency of private
companies in the construction of irrigation wprks, Govemmqnt have constructed
all other irrigation works in the Madras Predidency by the direct agency of their
own officers. This decision was arrived at in 1867, when the policy of guaranteed
companies for the construction of irrigation Works was finally abandoned in favour
of what was then called the “ Extraordinary " Public Works policy, whereby large
works of irrigation expected to prove remunerative were to be constructed by
Government from money borrowed annually by the State, when the ordinary revenues
were insufficient for the purpose. 'The capital expenditure incurred on the large
irriga,tion works of the (Exodé.very, Kistna., Ciuvery’ and Penner rivers continued
up to the year 1879, in accordance with the policy above stated, to be met partly
from Loan Fundsand partly from ordinary revenue, In 1879, however, the expendi-
ture under the latter head was written back to Loan Funds in the accounts, as if
constructed from money raised on loan. The reason why this course became
necessary in 1879 was owing to the following cause :—

The understanding on which Extra_ordinary” Public Works were originally
undertaken was that, if money was avail ¢ from the general revenue of the
country, it was to be made use of, and borrowing was only to be resorted to in case
of need. But, as it was found impossible to determine exactly the profit derived
from expenditure incurred from Loan Funds, the works having been carried out
partly from Loan Funds and partly from ordinary vevenue, it was ruled in 1879 that
the entire cost of the works, from whatever source the expenditure was met,
should be brought together in one account, and that no part of the cost of construc-
tion or improvements to such works should thereafter be charged to ordinary
revenue. .

From 1867, therefore, the distinction between the two classes of works (a) and
() has been strictly observed, while practically the cost of the ﬁrst-ng,med
works has, since 1854 to the present time, alone been charged as ordinary
expenditure against the general yearly revenueof the country, and those in the
latter category have virtually been made with borrowed money, as the expenditure
incurred on them from ordinary revenue was comparatively small. The expendi-
ture upon the extension of irrigation may, therefore, be said to have passed through
three phases :— ¢ e
First.—From the establishment of British rule to 1854, when the annual
disbursements were comparatively small, and were met, from yearly
revenue.

Second.—From 1854 to 1867, during which time the experiment of private
companies was tried in addition. :
Third.—From 1867, the date of the “Bxtraordinary " Public Works pohey,

under which all irrigation works were undertaken by the State,
and a certain sum was devoted annually to their prosecution.

s o
. . T
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In 1876-77 the term ¢ Extraordinary ”’
- E}l;o_ductive ; 7 and very strict ruleg Ewhich
with increased emphasis) were laid down, limiti
works which were likely to be remunv;gtiwl:: o
mcomg ev(;ithinhten years after completion a'sum e
expended on their construction. In poj
1867, of the policy embodicad-ixz.ut—.ﬁnmOf e Py
assumed that the works comprised in the
Public Works, would Y

: TOx¥G An ive, and
though it was not unti anerat1ve, orders on the sub

Statement of Financial Resultslof Irrigation } orks classed as “ Productive,”

e TR

was dropped in favour of th
have since that date been reil;e:f\cgé

e outlay of borrowed money to
by yielding in the shape of anguul
qual to the interest on the money

. commencement, i
Sroduotive Publi P
ic Works scheme, it was

category of, and sanctioned as, Productive

‘ tive orders ject 1
: 1876-77 _th;st stringent limitations regardi]ng tl‘r: r:e;'i:lil:g ;

pon before works could be so class

in the M, Y
up 8y o of 1982-85. adras Presidency
Total o |f Total Charges to end of 1882-83, |
estimate e i
Systems. inc‘}uding m":ﬁﬁf du;‘ “t,n revr(f‘nu:
o A e . after
irect | % v Workin i
ohasges, 882.83, " end .«g’. expensesg. Interest. | Total. m;ﬁfrgz :ll
) fm :
Produstive Public Works. | = s, 28,
: RS. RS,
1. Godivery Delta system. ‘ =
e ry 53 sydO.m i:ig,gg.& 83,00475! 81,74,910 1,64.84.3851 56,5
3. Penner Anicut do. 18:94: 46,01,857  48,1,295 ,9‘5:21‘082 "5 e
5-. Cauvery Delta do. 18,54,847 e e 25:888 ul ,g?mo
o. Srivm;zuntham Anicut L — 1,85,934| 11,60,217 9:745233 1»23'63:%
system e 14,71 !
£ . 6,806 2,64,497 592,518 8,567,015/ — 2,45,436
... |3,31,66,034 1,31,41,251 1,53,21,402‘ s,ag,ez,esai 3,39,68,063

The Madras Irrigation

& _ -and Canal Com any’s Canal, which w
overnment in 1882, and was classed as a lgroductive PI:IV){]:: %ﬂipﬁm?

ear, was, as has already b : :
| ias - Lrlelmlon bge 8 een eﬁ ;uned, constructed by a private company, and

: exclud
‘the result of a different HGXO ;

Statement ,skowing the financial 'resulgﬁ the Kurnool Canal
up to snd of 1882-83.
Amount paid b hOAmu‘ e
paid by the Secretary of State to .th
company for the purchage of the canal e 1,7’6,;5s .050
Revexve Recrrers.

Total irrigation revenue
~of the work to the end :f*'ol’gsglgscommencement

Total navigation and o ‘ iy
31st March 1883 ther e e g 2,07,76
5. bes ase ran -y M 4‘
o ol oo Total 1280867
S et CHARGES.
working expeng 2-
Total interest Ohall)jgeses' " ?d i l.?&‘ 83.. ];g,ggggi

Total ... 1,54,15,667

Net loss .., 1,41,34,806

———— —

from the foregoing statement as embodying
h this work has entailed

Srom its commencement
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About the year 1881 a new class of works, called Protective Public Works, was

instituted, and may : Ry B : .
to the extent which would justify their inclusion in the class of Productive Public

Works, are calculated to afford a protection against famine, and to guard against a

bable future expenditure in relief of the population. A _ ;
fl:: ti,lotal sum of 1p§ millions sterling annually reserved for Famine Relief and

Insurance ” purposes is appropriated for works of this class.

be defined as works, which, although not directly remunerative

certain proportion of

4. Classification of irrigation of works—All works under the charge of the

irrigation branch are divided into the three following main heads :—

1. Productive Public Works. )
IL. Public Works not classed as Productive.

I11. Protective Works.
1. Productive Pwhlic Works.—Productive Public Works are those specially

classed under that head, in consideration of ‘their remunerative character. The
cost of their construction or material improvement is met from Loan .F unds ; and
their working expenses are met from ¢ Ordinary Revenue,” to whlch head the
revenue derived from them is credited. The revenue and expenditure of these
works are treated as ¢ Imperial,” and are held at the disposal of_ tbe Ggyernment
of India, and applied to the general services of the empire, as distingnished from
Provincial Funds, which are held at the disposal of the Local Government, and are
appropriated to the exclusive wants of the Presidency. The works in the Madras
Presidency classed under this head up to the ead of 1883-84 are—

Name of Work. ; District.
(1.) Godévery Delta ... - Goddvery.
(2.) Kistna do! %G Kistna.
(3.) Kurnool Canal ... ... Kurnool and Cuddapah.
(4.) Penner Anicut ... Nellore.
(5.) Sangam Anicut ... Nellore.
(6.) Barur Tank Salem.
(7.) Cauvery Delta ... TN RN Tanjore.
(8.) Srivaikuntham Amicut ... ... Tinnevelly.

For all these eight works capital and revenue accounts are kept. With the
exception of the Sangam Anicut and Barur Tank, which have only recently been
commenced, they have all been in operation for some years. The Kurnool Canal
was classed under the head of * roductive” in the year 1882, owing to the
purchase money paid to the late Madras Irrigation and Canal Company being met

from Loan Funds.
I1. Public Works not classed as FProduetive—Public works not classed as
Productive are sub-divided into
(a.) Irrigation and Navigation Works, for which Capital and Revenue
Accounts are kept.
(b.) Trrigation and Navigation Works for which neither Capital nor Revenue
Accounts are kept.
(e.) Agricultural Works.
(a.) The following are the works for Which capital and revenue accounts
are kept, which are again sub-divided into “ Imperial ”* and ** Provincial,” to which
heads the expenditure incurred on them is respectively charged.

Name of Work. District.

(1.) Chembrambaukum Tank... Chingleput. )

(2.) Palar Anicut North Arcot.} H

(3.) Pclandor%ir Anicut e South Arcot. ) =
4.) Madras Water-supply and lrriga- : ;
L tion Extension Iglgajyect f Chingleput: 1 g
(5.) Buckingham Canal. ... Nellore, Chingleput, and j;i_'

South Arcot.
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The financial results of all the thirteen works for which capital and revenue accounts
are kept are tested as follows :— -

(4.) By considering the * capital”’ cost of any work to be simply the sum
actually spent on its construection.
(B.) By debiting j:he “ revenue ” account yearly, with the simple * interest
on the capital cost of the works at the commencement, of the year
o and r:il'ﬂ‘] the lzvorkmg. expenses of the year,
L crediting the *p o i i
(¢.) ; Sre in . “infgfe?:? account yearly, with the total receipts,
The difference between (B) and (0) for an
for that year, while the difference hetween (B

of the works to any date shows the financial position of the works at that d
The rules regarding the debit of the putlay on works, for which capital and :evezue;
accounts are kept, are that all ﬂ?{, past outlay on construction and al] fresh

estimates amounting to more than pees 2,500 each for the material improvement

of the existing works are charged to “capital”; while all outlay on the mainte-

nance and repairs of the works, together with estimates for their extens;
1 4 . tension and
HRPrOVIRONE. iUtk ag, bor Rupees 2,500 are charged to “ revenue.”

(b.) The expenditure on the drrigation and navigation works for which

neither capital nor revenue accounts gre kept ; ;
PR Hrthx ve ot vory odtait are kept is met from Imperial Funds. Many

le importance individually, and for such, und
the orders of the Madras Governme . Y or such, under
ordered to be maintained in a sj » & continuons record of expenditure has been

Y , te form, which will afford all the information
necessary for administrative PUrposés and for the determination of their financial

value. ,The number of Important wopks for which s

; , uch accounts are kept up to
o ooT 108084 i 59, kOGN OF Hhons otk St
graph 22. SRS ¥ .

- The remaining irrigation works under (b) i

i J ation are of small importance
individually, though important collgetively, and are dealt with in the gx?oup‘s or
classes to which they belong, viz, :—t ‘ :

First.—Trrigation works sy i
Second.—Groups of rainfed‘:paﬁek(:,by jmdhnataiio iy

Third.—Isolated tanks—pair

Fourth.—Miscellaneous works iﬂcluding spring-channels, ponds, &e.

(c.) Agricultural works are thoys which 'do not yield revenue, but which are

necessary for the safety or progpern : i3 a
followiny siaim headd _): pro Wy _of agriculture. They are divided into the

River conservancy.
River embankments,
Drainages.
Miscellaneous works,

Expenditure on these works ig also ii_’net, from Tmperial Funds.

II1. Protective Works.—Protestive works have already b i
o7 'rotectiv , Y been defined d
graph 2. Thex are carried out from Famine Relief and Insurance Funds, fo;:nsgrzf
Insurance taxation levied for fam; purposes, and treated as imperial. The only

work classed under this head 0 the 8.84 i ;
in the Ganjam District. SRS eud uf 1860-84is- the Rushkulya Project

5. Classification of Revenue of'j igation Works,—T i

0. Ula ) o Irmgation Works.—The revenue de
the irrigation works of the Presid, is either direct or indirect‘.3 'i‘]l.:ge?orfx;z?
pm}lz{er]y speaking, represents revenue separately assessed for water supplied by the
works, and the latter exhibits the inerease of land revenue, which would not hay
been obtained but for the works, In this Presidency, ;

: : however, where the ryotwari
system of tenure prevails, the Gq‘yemment 18 virtually sole landlord ax{d a?;;

proprietor of t!le.wat_er,‘and its demand for irrigated land js comwmonly a 1
in which no distinetion is madejwthe charge due for the z;lci;a#cx;%ﬁ]}?é

* Under recent orders from the Governmetit-of India, iuterost R
account for works not classed as © Producsive.” - A ¢ e dubisod phd ;

s |
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r the use of the water.  The whole land revenue is therefore
Eszgs:el:id :tnl:st cd(;i;}e(f:(t)ed in the Revenne.department-, and is credited to the hea’r}
“Land Revenue’ without any separation between * Land Revenue Ordinary
and “ Land Revenue Irrigated.” The water-rates or bulk of the irrigation revenue
proper are therefore shown under indirect revenue, while the direct revenue
comprises only navigation and other miscellaneous receipts collecfm‘i in the Public
Works department. In the single case, however, of the Kurnool Canal, the water
rates are credited to direct revenue, as the system in vogue, under the late
Madras Irrigation and Canal Company, was coatinued after the transfer of the
canal to Government. . U :
In addition to the anomaly which ﬁts inéb:adras of S]l??:'.lt!ll]g the gre?t
irrigation revenue proper as ‘““Indirect Revenue,” a further anomaly
uldkaggetiheby the difference be%w::n the official year ending .318!’: March and the
icultural or revenue year ending 30th June. Owing to this difference between
the official and revenue years, the *“ direct ™ Tevenue due to irrigation collected in
the Public Works department is shown fox" phe official year, while the ** indirect
revenue collected in the Civil department is the net ascertained demand for the
revenue year. From the irrigation revenue thus ascertained, the portion due
in the more ancient irrigation works to the olé irrigation which existed prior to
the improvements and additions carried out: by the British Government, is
deducted, and the share of enhanced land rev¢nue, or assessment on waste lands
which would not have been brought under eultivation but for the irrigation works
executed, is added thereto. It has already béen stated that the water-rates on
irrigated lands are collected in the Civil department. In order to provide for
these collection charges, a fixed percentage is deducted from irrigation.  The rate
at which this deduction has hitherto been made is 7-2 per cent. on the ascertained
demand, but, from the commencement of the official year 1881-85, the rate has
been reduced to 5 per cent., which is found to be approximately the actual cost of

+ collection. ~ In the accounts of the Finance department, revenue derived from

irrigation and navigation works is shown under the following heads :—
G. Revenue from Productive Public Works—
XXVII—Irrigation and Navigation (Direct Receipts).
XXVIIT—Portion of Land Revenue due to Irrigation.
H. Receipts on account of public works not classed as Productive—
XXXI—Irrigation and Navigation.

\

Irrigation revenue due to works not classed as Productive is not shown
separately in these accounts. :

6. Classification of Erpenditure on Irrigation Works.—Expenditure in the
irrigation branch is shown under the following heads in the accounts of the
Finance department.

N. Productive Public Works (Cgpita! Account).

ol. Irrigation and Navigation. ava
G. Productive Public Works (qugmle Account).
38. Irrigation and Navigation (Working Expenses).
; H. Public Works not classed as Productive.
* 44 Irrigation and Navigation.
- F. Famine Relief and Insurance.
34. Protective Works—Irrigation.

In budget estimates and accounts of thev']’?ublic Works department, the same
heads of account are adopted, except that the head of account denoted by H is
sb-divided into the following budget heads t—

Imperial.
I. Irrigation and Navigation Works for which Capital and Revenue Accounts
are kept—Capital Account. =~ = . . A
IL. Trrigation and Navigation Works for which Capital and Revenue Accounts
are kept—Revenue Aceount, RSN e

-3 "
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IIL. Trrigation and Navigation Works for which neither Capital nor Revenue
Accounts are kept. -

IV. Agricultural works.

Provincial,

V. Irrigation and Navigation Works for which Capital and Revenue Accounts
are kept—Capital Account.

VL Irrigatian and Navigation Works for which Capital and Revenne Accounts
are kept— Revenue Account.

Each budget head is divided into departmental heads as shown below :—

Budget heads. Departmental heads,

1. Productive Public WOPkB‘Capital
Account.
2. Imperial, Irrigation, and Navi ation
works for which Capital and | I. Works.

Revgnue Accounts are kept— | II. Establishment.
Capital Account. ¢ ITI. Tools and Plant.

3. Provincial, Irrigation, and Naviga- [ IV. Suspense Account.
tion Works for which Capiba.l V. Less receipts on Capital Account
and Revenue Accounts are kept— :
Capital Account. f

4. Protective Works. 4

. Productive Public Works—Rev‘enuej
Account. i

6. Imperial, Irrigation"and Navigation :
Works for which Capital s e ﬁ;’;ﬁ‘g;;ﬁcg‘;‘ig‘;&mﬁ?em-

Revenue Accounts are it >
Revenue Account. ke-’?t' > 0. Compensation.

- Proviucia,l, I[Tigation’ and N7 1o . Esta.blishmenb.
- gation Works for which Cﬂ;gl HI. Tools and Plant.
and Revenne Accounts are kept—
Revenue Account, ' ! J

(o) {

.

8. Irrigation and Navigation W
Fseeiimm ghgzlggg&:a}vﬁ :: Original Works, Repairs, Establishment,
Revenue Accounts are k 8pts- v+ Tools and Plant, Profit and Loss, Sus-
9. Agricultural Works. A pense Account.

Expenditure shown under the abov‘ 2pa 1

xpendi ove departmental heads is termed
distinguished from that known as *“indirect,” which is not shown in
Accounts of the department, but only in the Capi

Administrative Accounts as they are otherwise called, in view to the
on the works being exactly determined.

113 direct 3] as
the Finance

s rofit or loss
¢ Indirect charges’ are of thIE)GG kinds—

1. Capitalized abatement of land revenue.
2. Loss by exchange. iy .
3. Leave and pension allowances.

These charges are caleulated ag shown below :—

Item (1) 25 times the annual assessment of lands oceun;

, 1pied by th

Item (2) at the current rates of exchange on paymenrt);s n ﬁn Ta:(;) rl;s}.l. h
are shown in the Indian aceounts at par. ¢ b

Item (3) at 14 per cent. on establishment charges.

With regard to the old maintenance charges of (1) « Produeti i -

and (2) “ Irrigation and N avigation works %or Whi((:h)Capital zitévﬁef:r?ll;: xggf s’t

are kept not classed as Productive,” such charges are deducted f;'om the t:)Itl,a?

charges on “.Reyenue, and are added to the expenditure under the head ¢ Typi

tl,:.:)n and Navigation Works, for which neither Capital nor Revenue Accountg E:;
ept.” i :

T e e e
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Description of the Madras Irvigation Works.

7. Sketch of the Geographical Features and Distribution of Rainfall as affecting
Irrigation.—The two great mountain ranges of the Western and Eastern Ghauts
give the key to the configuration of Southern India. The Western Ghauts are
generally of considerable elevation. They stretch continuously along the entire
line of the West Coast of the Presidency, having but a narrow strip of land between
them and the sea, and within the limits of the Madras Presidency not a single river
breaks through their barrier and flows towards the Hastern Coast. The Eastern
Ghauts are of low elevation, lie entirely within the limits of the Presidency, have
for the most part a broad expanse of land betweeu their base and the sea, and run
in a south-westerly direction, until they lose themselves in the Neilgherries, and
there join the Western Ghauts. Their line is pierced by three great rivers, the
Goddvery, the Kistna, and the Cauvery, as Weu as by numerous minor streams, so
that they do not perform the part of a waﬁe?shed. These two mountain ranges,
from a physical point of view, divide the Presidency into three portions.

(1) The short and narrow Western Coast,
(2) The long and broad Eastern Coast.
(3) The central tableland lying between the two ranges.

Each of these three divisions has natural features of its own; is under different
climatic conditions, which are determined by the monsoons: and practise in the
main different methods of irrigation for the. cultivation of their wet crops. The
principal monsoon, which is known as the south-west monsoon and is general
over a large portion of India, breaks with great violence on the western shore of
the Presidency, where the high ranges of the Western Ghauts catch almost the
entire rainfall, which is accordingly exceedingly heavy along this coast. No irriga-
tion, in the proper sense of the word, is practised in this division, but the abundant

rainfall renders every species of wet crop capable of being cultivated. The average
annual rainfall in this tract is 127:14 inches.

Along the east coast of the Madras' Presidency, the main portion of the annual
rainfall is brought by the monsoon known as the north-east monsoon, which is
peculiar to the Madras Presidency, and generally brings an abundant supply of
rain to all the eastern coast districts from the district of Nellore southwards—the
coast districts north of Nellore, and especially those of Ganjam and Vizagapatam,
deriving the principal portion of their supply of rain from the south-west monsoon.
The eastern coast of the Presidency is also subject to cyclonic rainfall, from the
eyclones which take place in the Bay of Bengal, and during the continuance of
these cyclonic storms the rainfall is exceptionally heavy. The average annual
rainfall in this tract is 34-97 inches. This second division therefore is under
different climatic conditions from the rest _Of'the Presidency, and in this tract of
country, owing to its physical features, irrigation is more extensively practised and
developed than in either of the other two divisions. It possesses the alluvial deltas
of the three great rivers already mentioned, which rising in the hilly region under
the full influence of the south-west monsoon, drain a very large extent of country
and have an almost perennial supply; it has also numerous other rivers, which,
though not so constant in their supply, bring down great volumes of water during
the time of the periodical rains; and it has & copious, though uncertain, rainfall
during the north-east monsoon. As a consequence, this division has () the
important irrigation works of the Godédvery, Kistna and Cauvery Deltas, in which
from a dam placed across the river, a vast system of canals and distributary
channels supply the means of irrigation to & large avea of country ; () the smaller,
though still very important, systems on the Penner, Palar, Tambrapurni and other
rivers, where advantage is taken of the river freshes by means of rapidly discharg-
ing channels, to store water in a large chain ‘of tanks or reservoirs; (e) the very
numerous tanks constructed entirely under the native rulers of Southern India,

which, from very ancient times, have stored the heavy local rainfall of the north-
east monsoon. AR P

« The central plateau derives its rainfall from both monsoons, and may be
said to consist of the districts of Kurnool, @ndthrh, Bellary, Anantapur, together
with those of Salem and Coimbatore. In this division the country is, generally
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speaking, bare ; the rainfall light and uncertain, averaging 27°92 inches ; the means
of irrigation difficult ; and the ravages of famine, particularly in the four first-named
d{stmcts, most frequent. It containg many tracts of fertile country cultivated
with dry crops ; but, with the exeeption of the irrization from the Tungabhadra
an affluent of the Kistna, and from the affluents of the Cauvery in the Coimbatore
District, the irrigation in this division is individually unimportant, and consists for
the most part of tanks intended to store the local showers which the monsoons
bring from either coast. '

TR ¢ T rainfall of each district of the Presidency, from 1870 to 1883 inclu-
sive, is shown in the following statement. The general duration of the south-west
monsoon, which is commonly called the ¢ six months’ monsoon,” is from June to
September inclusive ; while that of the north-east monsoon, which is known as the
;‘hth:ee months’ mo‘:;ls.oon?” li'sttl‘mm October to December. In the interval between

e two monsoons, there 18 little rain, e; such as is asi i -
fall and local thunder showers. R gl e

Statement showing the average Rainfall, in euch District of the Mudras Presidsn-y, Jor the Fourteen Years
Jrom 1870 to 1883.

y South-west | North-east
Dgf:mf Monsoon— | Monsoon—
Ma O 1 June to October to

* | Beptember. | December.

Gross
Revenue—
(“Land” and
“ Water™).

-

Ganjam ... E 2691 11 RS,

: e . : 1:59 4321 i

X;dhzagaveg;tam % oSN e 23-43 12:40 4069 li;’zgf f;;}-‘im
R i TR B Rt ey 1082 | 3618 | 654,455 e
e Keh e ¢ et 119 8349 | 812,893 13,92, 414
Bellary and. Anantapur 1077 1940 3437 | 215041 991,
e g sruarataginiig ) 1od 650 2176 | 142756 G:Itls'tl::ss
Onddapah forr 3362 614 | 2795 | 49233 | 241,

‘ xé.. o el Las . 13-49 10-33 28'32 1”’;86 ) lsl%
(}Olmsalmbm % :.. an iee . 954 1098 2649 98:081 A
NORIRIGB + g, 410 o ol s A TR S ey | 08| " ora78

= P <ia P 3% ‘ ; : i 37'23 2 : )
MSouthh%ra P - 9767 12-01 121:20 83,786 13:49;170

Chinglepmma -.-:. oo reu e . 11407 9.39 18308 .:: ke
A RN e b i, pag 4200 | 366,306 18,22,308
CTDrioBinepoly i i s e e S G0 1048 | 013, Bsedss | 1resssa
o A I e 1 foase | e | an | slesot | 4gopo
Tinnevelly oygls : g:24 12:89 2520 157,845 6’04'23:? ‘
e : 358 1462 2553 | 217,796 | 1832480

5,08,077

Total ... I SN AT
4,987,116 | 200,85,208

8. General Sketch of the Iﬂ'l.gatwﬂ Syst '
: etch of rrigat ystem of the Presidency.—Th
tainty and great variation in the amount of the annual rainfall,'{)rouqhi E;c:l:

monsoons, render cultivation precarious and fruitless without the artificial storage

and distribution of water, and to meet this ever-recurrine diffic rricati
works have, from time immemorial, been an absolute nec%ssity g}tye;xi];tlzganqn
Southern India. The works themselyes vary alike in magnitude, in chamcterce 13
in origin. There are works that yearly irrigate 1,000 square miles ; others t} ’{13
not irrigate 5 acres. Some derive their water from great perennial rivers ; ]etlh o
from streams and local drainages, or from the rainfall of half a square mile’ ; de rg
up in a valley. Some works date from periods, of which there is n h_!)on_e
record ; others are the latest outcome of scientific engineering. i
__Artificial wrigation may be said to be carried out in three ways—Afirst. b
utilising the water of rivers ; second, by utilising the rain water draiz’)in t‘?T’thy
land; third, by utilising the subterranean springs and water. Theso threo
general methods are in the Madras Presidency sub-divided inte the followins
classes of irrigation works. 5 (l)giqe;r‘-jbd Oanal Systems.—Works drawin \twk:n'g
supply from rivers, of which the discharge is at all times of the year geir ent;
perhaps for a short period during the hot weather, sufficient withou)tf; stora ce{)
keep up a constant supply of water in the canals for the purposes of irri atiogne ¥
navigation. Of this type are the great delta systems of the Godéveryg Kistn?a.r
and Cauvery rivers; the Irrigation chanx;é'ls from the Bavani, Amrava’ti, Uppe;

23,66,295
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Cauvery, and other lesser rivers, irrigating long and narrow riparian tracts. In all,
works of this class the main channels take off directly from a masonry dam, or
“anicut” built across the river; and, in the case of the Goddvery and Kistna
works, the main lines of canal are adapted for navigation as well as irrigation,
and form the principal means of communication the districts which they traverse.
(2) River-fed Systems of Tanks.—Works drawing their supply from rivers having
an uncertain and very variable discharge, which is stored and rendered constantly
available for the purposes of irrigation by means of a chain of tanks or reservoirs.
Of this type are the systems known as the Penner, Palar, Pelandorai, and Srivai-
kuntham anicut systems, together with mumerous other works of the same
character. In all these works main channels leading from an anicut supply a
great series of tanks and channels. (3) Rain-fed Tanks in Groups.—A succession
OF reservoirs connected with each other and formed by impounding the drainage
from the catchment basin above them, by means of long embankments thrown.
across valleys, or by short embankments thrown across gorges. Vast numbers of
such works exist, and in many districts form very large groups. (4) Isolated
Tanks.— Reservoirs obtaining a supply from a small river or stream, or from the
drainage of the catchment area above them. These works, though not forming
nearly 8o numerous a class as those of the preceding, are in some cases of
considerable importance. (5) Well Irrigation.—This system of irrigation, though
not coming in any way within the special province of the irrigation branch of the
Public Works department, forms an indispensable part of the general system of
irrigation of Southern India. In addition to the above five classes of irrigation
works, there are in the Madras Presidency tWwo works solely intended for intefnal
navigation. These are the salt-water canals of the Eastern and Western Coasts.
The first known as the Buckingham Canal connects the Godédvery and Kistna
systems of navigation with the district of South Arcot by means of a navigable
canal 261 miles in length. The second, which I8 practically a system of connected
backwaters, is under the management of the Native States and Local Fund Boards,
through whose districts it passes.

9. Detailed DL’S”I’iptiOﬂ O_f the more Impm‘ta'nt I'rrigation H70)'ks__.1n paragraph
4, giving the classification of irrigation works, all classes of irrigation works were
mentioned, while the names of the works for which capital and revenue accounts
were detailed. It will now be necessary to return to this classification, in order to
describe the irrigation works of the Presidency in order of their importance. The
following description of the works will therefore give (I) a detailed aceount of the
works classed as Productive, (1I) a briefer account of the works for which capital
and revenue accounts are kept, but which are not classed as Productive; and a
general description of (1II) the works for which a continuous record of expenditure
is kept individually; (IV) works for which a eontinuous record of expenditure is
kept collectively; and (V) Public Works classed as * Protective.”

10. The Goddvery Delta System.—This work like those of the Kistna and
I. Productive Public Cauvery Deltas is one. of a type special to the Madras Presi-
Works, , dency. In all these delta systems, the river flows along a
central ridge formed by the deposit of its own alluvium, while, on each side of
this ridge the ground—formed by successive inundations of the river itself—
slopes a way from either bank with a gradual fall, and enables an anicut, built at
the apex of the natural delta thus formed, to have a working command of water
over the whole area comprised within the limits of the delta.

The river Godévery, the largest and most important of the rivers traversing
the Madras Presidency, rises in the Western Ghants, and, at the site of the Godévery
Anicut, is 898 miles m length; has a drainage basin of 115,570 square miles ; and
a maximum flood discharge of 1:21 millions cubic feet per second. The anicut was

commenced in 1844-45, and commands an alluvial tract of country of 2,020 square-

miles in area. It is a massive work of masonry, and is built across the sandy bed

of the river at a spot 33 miles from the coast, where the river is nearly 4 miles-
broad, and is divided by three islands into four chamnels. Of these,ythe two

eastern channels re-unite just below the anicut, and similarly the t te:
channels. The land included between these two principal Mbisbice Torms rhatfin

known as the central delta, while that on the eastern branch is called the eastern
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delta, and that on the western branch the western delta. The irrigation in each
of these three natural divisions is distinet, and is supplied by a head sluice and
main canal from the anicut. This great work consists of a masonry dam built in
separate portions between the islands, the total length of the masonry work_ being
3,982 yards. The general section of the dam consists of, first, a _front curtain wall
running along the whole length, resting on wells; second, a horizontal flooring or
waste-board 19 feet in breadth; third, a masonry counter-arched fall 28 feet in
breadth ; fourth, a rough-stone apron in rear formed of massive stones, and
extending about 184 feet down stream, so as to protect the rear foundations
against the erosive action of the water passing over the dam. The crest of the
anicut is 38 feet above mean sea level ; 13 feet above level of top of foundations ;
and the greatest depth of water which has passed over it is 1525 feet. The delta
is fully supplied when 3 feet of water is passing over _bhe anicut erest.  On both
flanks of the dam, and at the head of the central delta, is a lock for the passage of
craft; an under sluice for purposes of scour and clearance ; and a head sluice from
which takes off the main canal of each delta, and supplies a network of branch
and distributary channels, of which the principal ones are adapted for navigation
as well as irrigation. The dimensions of the head sluices are as follows :—

Eastern, 13 vents 6' x 8’

Central, 15 vents 6’ x 81’

Western, 15 vents 71 and varying in width from 5}’ to 6'.
the sills of each sluice being 6 feet below the level of the anicut crest. The
capacity of the three main canals is—

Discharge in cubic feet
per second.
Eastern - ek 2,826
Central es . 1,745
Western ven 3,915

8,516

The system is not yet finished, but ig expected to be completed by the year 1889—
1890, and the completion estimates, amounting to a total of Rupees 1,30,32,653
for direct and indirect charges, haye been sanctioned by the Secretary of State as
follows :—Divect charges, Rupees 1,10,88,695, indirect charges, Rupees 19,42,958.
The length of navigable canals is 458 miles, which will be increased to 5024 miles
on completion of the works. = The extent of irrigation in 1882-83 was 528,129 acres,
which will be extended to 612,000 acres on completion of the works. The net
annual income of the system for the year 1882-83 was Rupees 12,11,028, and the
surplus revenue, after payment of interest charges, was Rupees 8,45,830. A refer-
ence to the statement of paragraph.3, exhibiting the financial result of Productive
Public Works up to the end 0??882.83, will show that the works have paid 142-06
per cent. on the total capital outlay, i.e:, the system has paid in surplus revenue
nearly one-and-a-half times the money expended upon it. On completion of the
works in 1889-90, it is estimated that the system will yield a net annnal return of
12-7 per cent. on the total capital putlay of Rupees 1,30,32,653. These highly
satisfactory financial results do met represent by any means the total pr%ﬁt,s
which have accrued to the State from this most successful work. Directly trace-
able to the work are the enormous increase in the import and export trade, the
rise in land revenue, in population, and in the general prosperity of the distriet :
while as an insurance agamst famine, the work is invaluable. One instance oé
this last fact may be cited. During the famine of 1876-77, when every unirrigated
district was importing enormous quantities of grain to feed its population, the
quantity of grain exported from the Goddvery District was valued at £1,740,000.

11. Kistna Delta System.—The yiver Kistna, the second in point of size of the
rivers of the Presidency, rises in the Western Ghauts, close .to the source of the
Goddvery. The anicut is built at the natural head of the delta, where the river
flows between rocky hills, and is only 1,300 yards wide, or much narrower than its
normal width. At the head of the delta, the river is 800 miles long; has a
drainage area of 97,050 square miles; and a maximum flood discharge of 736,000
cubic feet per second. The anicut which was commenced in the year. 1852 ig
situated 45 miles - from the sea in.a dirvect line, 60 miles by river, and commands a
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delta, which is separated into two natural divisions, respectively called the eastern
and western divisions, by the river itself, of 2,110 square miles in area. Like the
Goddvery dam the Kistna Anicut is constructed on a sandy river bed. It consists
mainly of a body wall of stone in mortar founded upon a double row of wells.
The body wall is 1,238 yards in width from wing to wing; 6 feet wide at top ;
and has its crest or sill-board 20 feet above the deep bed of the stream, and 153
feet above the summer level of the river; and is backed on the down stream side
by a massive rough stone apron, con'aining about 400,000 cubic yards of stone,
and sloping away down stream for a distante of 257 feet. In this apron, at a
distance of 100 feet from the body wall, is a retaining wall having its crest 6 feet
lower than that of the body wall. The crest of the anicut is 43 feet above mean
sea level ; the greatest flood which has passed over it is 20-65 feet; and the depth
of water upon it which is considered to furnish a full supply to the delta is 27
feet. In order therefore to keep the water level considerably above the anicut,
towards the end of the cultivating season when the river is low, a rough dry stone
wall about 4 feet high is erected on the anicut erest in October or November of
each year, and as the river falls in the dry season this stone is utilised in the
annual repairs required by the apron of the Anicut, so that the crest is left clear
again before the floods of the south-west monsoon in June. On each flank of the
anicut are under-sluices, consisting of 15 vents of 6 feet span, with their floor 8
feet below the crest of the anicut; while, above the anicut, on either bank, are the
locks for the passage of craft and the head sluices of the deltaic channels. The
eastern head sluice has 15 vents of 6’ x 9’ span, with its floor 53 feet below.the
anicut crest ; and the western head sluice 15 vents of 6’ x 8’ span, with its floor 6
feet below the crest of the anicut. Both of the head locks are 16 feet wide, and
160 feet long from gate to gate. The system is not expected to be completed till
the end of the year 1901-02. The total estimate for direct charges, amounting to
Rupees 1,38,99,784, has been sanctioned by the Secretary of State. The estimate
for indirect charges, amounting to Rupees 10,01,160, is now awaiting sanction.
The navigable canals of the system are connected on the one side with those of
the Godivery delta, and on the other side with the Buckingham Canal. In 1882-83
their total length was 278 mwiles, which will be ultimately increased to 349 miles.
The total area effectually irrigated, and net reyenue derived, in the year 188283,
was 261,158 acres and Rupees 5,85,262 respectively as against 287,027 acres and
Ruapees 7,13,129 in the year preceding, the decrease being due to the very heavy
floods of 1882, which caused much damage and entailed large remissions in the
delta. On completion of the works the area of irrigation will be increased to
475,000 acres. The surplus revenue of the year; after paying all charges including
interest, was Rupees 3,51,945, or 557 ﬁrﬁe‘lit. on the total capital outlay of
Rupees 63,30,628. A large portion of the further expenditure to be incurred on
the system consists of works, such as drainage, &c., for the purpose of securing
existing irrigation from risk. Expenditure of this description, while adding largely
to the capltal outlay bnngs no proportionabé Increase in revenue , and it 18 accord-
ingly estimated that thenet returns of the system, which have during 1882-83 been
992 per cent. will, on completion of the works in 1901-02 be reduced to 838 per
cent. on the total capital outlav of Rupees 1,49,00,944. As in the case of the
Goddvery system, this work, while paying a large direct profit to the State, is a safe
insurance against famine, and has immensely increased the general prosperity of the
distr}ct, which is now one of the richest and most thriving in the Presidency, but
previous to the construction of the Kistna anicut was one of the poorest, and
suffered most severely in the famine of 1833-834.

12. The Kurnool Canal —This work takes off from an anicut, 17 miles above
the town of Kurnool, on the river Tungab adra, which, rising in the hilly country

of West Mysore, skirts the dry district of Bellary, and joins the Kistna river in that

of Kurnool. 1In describing (paragraph 3) the financial policy of Government in respect

to large works of irrigation, allusion was made to this canal, which was purchased
by Government in 188:2 from the Madras Irrigation and Canal Compan_y, and from
that date has been designated the * Kurnool Canal.” ~ The work owes its inception
to the policy of introducing into India British capital and enterprise in the construc-

‘tion of irrigation works. So much was anticipated from this policy that, when in
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1858 overtures were made to Government to carry out a project, initiated by Sir
Arthur Cotton, and then known as the ** Tungabhadra Project,” by the agency of a

rivate company, the proposal was readily met by Government. The company,
Enown as the Madras Irrigation and Canal Company, was therefore incorporated in
1858, and in 1863 the regular contract deed between the Secretary of State and
the company was drawn up, by which a Government guarantee of 5 per cent. was
given ou a capital of one million sterling for the execution of the work pro :
In 1866 the company was already in financial difficulties, and had spent £937,242
out of a capital raised of £964,521, while the works were still in a very unfinished
stage. A second indenture was therefore signed in that year, modifying the
original contract in so far as to allow of the company obtaining from Government
a sum of £600,000 by means of debentures. By 1872 the original capital of one
million sterling, together with the Secretary of State’s loan of £600,000, had been
wholly exhausted, while the canal still remained unfinished. Mortgage debentures
were then issued, but the credit of the company was not sufficiently good to make
funds readily forthcoming ; and, as the improvement of the financial state of the
work was impossible as long as it remained under the company, Government
decided to forestall the date of the termination of the contract, and to take the
work under their direct control. Terms were accordingly offered to the stock and
mortgage debenture Lolders, which were at once accepted by the former but not by
the latter. The matter was therefore referred to the Court of Chancery, and
finally in 1882 the Court gave a judgment, authorizing the transfer of the canal to
the Secretary of State. The works of the company were accordingly purchased,
and were officially transferred in Juiy of that year; and the canal was formed into

an ordinary public works division ; was placed under an Executive Enei :
was called the * Kurnool Canal DiVision?’ ki e g

The anicut supplying the eanal ‘is built across the river Tungabhadra at
Sun}_gasala.. It 1s ] ,000 yards in ]gngt,h ; 18 founded on rock ; has a clear overfall s
and is f}u-mshed with a set of undep-sluices. The highest flood that has yet passed
over it is 6:80 feet. The water pagses through a head sluice into the canal, which
in the upper portion of its course, has a general cross section of 90° bottom width.
glde slopes 2 to 1, depth 8 feet, and capacity of 3,000 cubic feet per second. A;,
the 75th mile the canal passes through the watershed between the Tungabhadra
and Penner rivers, crosses the Penner at the 182nd mile, and terminates at the
‘town of Cuddapah (on the Madras Railway) 190 miles from Sunkasala. An anicut
at the crossing of the Penner affords the supply necessary for the eontinuation of
the canal to Cuddapah. This anicut is 2,333 feet in length, of which 509 feet are
founded on rock, and 1,724 feet on wells sunk in the sand. In addition to this
work there are on the canal two other anicuts, two important aqueducts ; surplus
and cross drainage works; 48 over-bridges ; and 42 locks, of which 7 are double
and_35 single. ] The canal was completed in 1871, but navigation was not started
u_ntll 1880, owing to the embarrassed state of the company’s affairs. A telegraph
l§ne runs along the canal, and at the end of 1883-84 was in progress of reconstruc-
tion by the Telegraph department. When completed, the line will be inspected
and maintained by the Telegraph department ; and will be worked by the Public
Works staff of the canal asa licensed system, so that it will be available for
carrying messages for the general public, in addition to those on the service of the

~ « The works have suffered from numerous accidents, the | i
being the breaching of the Sunkagala Anicut in the year 1882, 5 ?et?fiasve:l ;t};:roflf:
transfe.r of the canal.to Governmen’t; and the damages done to the canal by the
breaching of a tank in the following year. The extension of irrigation unde{' the
canal has been of the most disappointing nature. For the five years, from 1871 to
1876, the irrigated area and revenue averaged 14,700 acres and Rup:ees 50,650, the
charges against revenue being Rs, 1,80,000. The mpetus given to irriéatién n
the years 1876-77 and 1877-78 by the failure of the monsoon rains raised the area
shown as irrigated materially, as the following figures will show :—
g R T e P s e
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This increase was due to watering dry crops, and soon declined, as the average for
the years 1878-79 to I881-82 was only 20,018 acres and Rupees 73,363. In
1882-83 the area irrigated was 14,903 acres, the revenue from irrigation Rupees
59,255, and the traffic receipts from navigation, Rupees 10,683. The decrease in
the irrigated area during 1882-83 was owing to the breach in the anicut, which
oceurred in July 1882. The financial result for the year was a loss of Rupees 63,708,
in addition to the charge for interest on capital. It is as yet early to predict what
the future of the work may be now that it has been taken under the management of

Government, but the enormous capital outlay sunk upon it, in proportion to the*

capacity of the canal, absolutely precludes it from ever being a paying concern.
It is proposed to complete the distributaries required for the extension of irrigation
by the end of 1885-86, and it is anticipated that, at the end of 1886-87, the revenue
will be sufficient to meet the cost of maintenance.

. The causes of the financial failure of the work are numerous, and pro-
minent among them are—

First.—FExcessive cost of works and faulty execution and design.

Second.— Nature of soil commanded, and circumstances of people.

Third.—Faulty administration on part of the company; unsatisfactory
relations between company and the revenue officers ; and antagonism
between company and the ryots.

Fourth.—Delay in starting navigation.

. The first and second causes of failuré are permanent ; the third and fourth
no longer exist. The enormous cost of the works m relation to the capacity of the
canal has already been noticed, and both the anicut and the canal have suffered
repeated accidents. The canal flows through a country where irrigation is but
little vractised, and the people are unused t0 1t; where also the food grains grow
perfectly well in ordinary years without being irrigated. The only chance of sue-
cess for the work was therefore to offer water on the most tempting terms, and to
furnish by means of navigation cheap means of transport and access to a profitable
mart. Neither condition was complied with. The system of applications for
water introduced was absolutely of a nature to deter the ryot from making any
application at all, while navigation was delayed for nine years.

13. The Penner Anicut.—The river Penner riges in Mygore, has a drainage
area of 20,000 square miles, and a total leng't}) of 330 miles. Its principal supply
is derived from the north-east monsoon, during which it is subject to very heavy
floods of short duration, but the upper portion of its basin obtains a fair, though

'uncertain, supply from the south-west monsoon. The bed of the river has a

considerable fall, which in the lower portions of its course is as much as 3 feet per
mile. Owing to the character of the river, advantage has heen taken from very
ancient times, by means of flood cuts, to utilise the supply brought down by
freshes, in filling a very large series of tanks on the southern bank of the river in
the neighbourhood of the town of Nellore, and thus the irrigation of this area is
carried over the periods when the river itself 18 dry. The water-supply, however,
obtained by this means was very variable, and, in order to improve it and render
the irrigation certain, the anicut was commenced in 1853, at a site close to the
town of Nellore, and 19 miles from the sea. This work was completed in 1855,
but during the extraordinary heavy floods of 1874 was turned at its northern or
left flank. 'The anicut was thereupon repaired and was extended from its original
length of 1,581 feet, which is about one-third of the normal width of the river, to
a length of 2,039 feet. As existing, the amicut consists of a body wall of this
length, founded on a double row of wells; and is backed by a series of rough
stone aprons, divided by retaining walls, and having a total fall of 9 feet and total
width of 178 feet. The crest of the anicut i8 9 feet above the river bed, and 37+47
feet above mean sea-level, while the highest flood which has passed over it is 1930
feet. It has two sets of under-sluices, and a head sluice and auxiliary head
sluice at its southern flank—there being no irrigation under the anicut on the
northern bank of the river. The head sluice has 9 vents of 6 feet span and the
auxiliary head sluice 6 vents of 10’ x 3}, while the level of the sills of both head

sluices are 8 feet below the anicut crest. From the main. canal leading from the
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head sluices, two old native channels, which have. been extended and impljoved
since the construction of the anmicut, convey the river-supply to a great series of
tanks, and form the main feeders of the system. From one of these channels, a
third principal channel, running midway bei_sween thg other two, branches oﬂ',-a.nd
is the only entirely new channel of any considerable size constructed by the British
Government. The channels of the system generally flow along the watershed, and
there is consequently but little eross drainage. The irrigation on the southern bank
of the river extends over an area of 150 square miles. The irrigation of the

* northern bank will be effected by the Sangam anicut, which at th_e end of 1883.84
was being bult across the river, 20 miles above the Fenner anicut. In 1882-83
the area irrigated under the Penner anicut was 63,653 acres, and the irrigation
revenue derived therefrom Rupees 2,834,957, but of this sum the portion due to the
old irrigation, which existed prior to the construction of the anicut, was Rupees
1,20,350. The net revenue due to the work was Rupees 79,989 or 48 per cent.
on the total capital outlay of Rupees 16,65,159. The complete estimate for this
system has not yet been sanctioned. It has however been prepared, is computed

. to amount to Rupees 18,94,734, including all direct and indirect charges, and will
shortly be forwarded to the Government of India.

14, The Cauvery Delta.—The river Cauvery rises in the province of Coorg,
flows through the Mysore plateau; and through the Madras districts of Coimbatore,
Salem, and Trichinopoly, where, together with its tributaries, it feeds a whole
succession of irrigating channels, and bifurcates at the head of its delta, 9 miles
west of the town of Trichinopoly, the southern' branch retaining the name of the
parent stream, while the northern pranch is known as the Coleroon. About 17
miles below the point of their bifurcation, the two branches very nearly re-unite,
forming between them the island of Srirangam. Below this point the Coleroon
takes a north-easterly course, skirts ghe district of Tanjore on its northern horder,
and reaches the sea with its volume comparatively little diminished. Though
there is considerable irrigation from this branch, it has nothing to do with the
irrigation of what is classed as the Qauvery Delta proper, to which (as will after-
wards be noticed) it affords a great natural drainage channel for the escape of
surplus water. The Cauvery bram],, on the other hand, runs through the gelta,
splits up into numerous branches, gnd covers the delta with a vast net-work of
¢hannels, which have from very ancient times been utilized for the purposes of
irrigation. Of the numerous offshpots some ‘are lost in the wide expanse of rice-
fields, others find their way to the gea, while the branch which retains the name
of Cauvery throughout diminishes {o an insignificant stream before entering the
gea. The Cauvery river, together with its tributaries, is fed by the rains of both
monsoons, and has an abundant and‘Gonstant flow for nine months in the year. At
the head of the delta it is 4,400 feet wide, has a drainage area of 27,705 square
miles, and a maximum flood diSGhai-ge of 284,000 cubic feet per second. The total
average annual discharge is about 490,000 millions of cubic feet, equivalent to
17-68 inches of discharge from the whole drainage basin. The irrigation of the
Tanjore Delta dates to a very remote period,and in order clearly to understand the
system as it now exists, and the requirements which have still to be attended to, it
will be necessary to show briefly the development of the system up to the present
time. Under the old native régime, channels, sometimes supplied by head sluices,
were first cut from the main river, and, by means of an infinite number of smaller
channels of distribution, afforded a supply of water for the purposes of irrigation.
Not only was the main river thus utilized, but the numerous deltaic branches from
it (in all of which the water surface was, in the normal state of the river, generally
higher than the level of the surrounding country) were also similarly laid under
contribution, and, hand in hand, with this process of utilising the waters in mode-
rate floods, necessarily grew up a vast system of embankments, whereby the waters
during extreme floods were prevented from spreading over the country and damag-
ing the crops. Thus in progress of time, there grew up over the whole area of the
delta an extremely artificial condition of things, the cardinal points of which were
(1) the supply of abundance of water, by means of taking up the natural drainage
lines for irrigation; and (2) the protection, by means of a system of embankments,
of the irrigated area thus formed from the effects of floods. The principal masonry
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work undertaken during the native period is that known as the Grand Anicut,
built in the eleventh centucy, and situated just below the island of Srlrangam, where
(as has already been mentionad) the Cauvery and Coleroon come into close contact
with each other. At this point the bed of the Coleroon is nine or ten feet lower
than that of the Cauvery, and the Grand Anicut was therefore built across a natural
outlet of the Cauvery to prevent its water being wholly drained off into the Coleroon.
About the year 1300 the Tanjore District was ceded to the British, and in 1804 it
was found that the Coleroon branch, from its more rapid fall and more direct course
to the sea, was draining off, at its head, the main portion of the water-su.pply of the
river above the point of its bifurcation ; while the Cauvery branch was silting up at
its head. It thus became very evident that, if effective measures were not taken to
rectify, by artificial means, the natural differences between the two branches, the
inevitable issue must be the anmihilation of the Cauvery branch as an irrigating
stream, and, as a consequence, the total collapse of the delta irrigation. From 1804
—1829 an incessant struggle was maintained against the increasing tendency of the
Cauvery branch to silt up at its head, and efforts were made to force a larger supply
of water into the branch. These efforts were ineffectual. The bed of the Cauvery
branch continued to rise, the supply to diminish, and the area under cultivation to
fall off. In 1830, under-sluices were built in the Grand Anicut, together with
other similar works and waste weirs at eligible sites in the left bank of the Cauvery,
in order to endeavour to clear from its bed the accumulations of sand. These
works were beneficial, but did not check in any way the evil resulting from the
unequal distribution of the volume between the two main streams. In 1836, under
the advice of Sir Arthur Cotton, the Upper Coleroon Anicut was built across the head
of the Coleroon branch, and was completely suceessful in its object of throwing into
the Cauvery branch a fair distribution of the water-supply, by the simple expedient
of placing the crest of the anicut at such a height as to ensure, in the average state
of the river, a proper distribution of the entire volume of the main stream between
the two branches during the irrigating season.. Simultaneously with the Upper
Coleroon Anicut, and supplementary to it, was constructed the Lower Coleroon
Anicut, 70 miles lower down the river, in order to provide for the irrigation of the
irrigated lands of the South Arcot District, and for those of the north-east portion
of the Tanjore District, whose supply would of course be much reduced by the
construction of the Upper Anicut. As the Irrigation under the Lower Coleroon
Anicut, and the expenditure incurred thereon, are not included in that of the
Cauvery Delta system, and the work is separately classed as one for which a con-
tinuous record of expenditure is kept (vide paragraph 22), no further mention will
here be made to it. The next important Work undertaken was in 1845, when a
regulating dam was built across the head of the Cauvery branch to counteract the
effects of the Upper Coleroon Anicut, which, 1t was found, was throwing into the
Cauvery branch a body of water far larger than was safe or wad required. Finally,
in 1848, the construction of a regulating dam to the first privcipal offshoot from
the Cauvery branch was begun; and subsequently regulating dams were provided
for the other principal branches, thus completing the general system of regulation
and control of the water required for the delta irrigation.

The development of the delta system having thus been traced, it only remains
to describe briefly the principal works. The total area of the delta is 1,402,880
acres (2,192 square miles), of which 900,000 acres are irrigated. The irrigation
in the delta is fully supplied when the river stands 5-7 feet on the Cauvery regu-
lating dam, which represents a discharge of 12,330 cubic feet per second. The
Upper Coleroon Anicut is built across the head of the Coleroon, the body wall
is 2,789 feet in length, and is founded on & double row of wells. The anicut is
provided with under-sluices, and a bridge, six feet between parapet walls, is built
across it. The Cauvery regulating dam is practically a continuation of the anicut,
is built across the Cauvery branch at its head; and is 1950 feet in length from wing
to wing. The highest flood ever known in_the river rose to 13:20 above the floor
of this dam. Below these works, lower down the delta, are numerous surplus
works and the regulating works bf.the‘princi‘pg\l branch channels from the Cauvery.
The sketch already given of the development of the delta irrigation will have
made it plain that a peculiarity of the system is that the natural drainage channels

:
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have been taken up for the purpese of irrigation, and that the numerous deltaie
channels of the Cauvery take the place of the artificial canals in the Goddvari and
Kistna Deltas, and merely require sluices built across their heads to be made avail-
able as irrigating channels. The total length of the Cauvery branch from the head
of the delta to the seais 95 miles. At its head, the branch is 2,000 feet wide,
and continues that width for 143 miles, where the Vennar river, its first principal
branch, takes off. The Vennar has a regulating dam at its head, and is itself
divided into five main branches. Returning to the main river, 23 miles below the
Vennar, is the Grand Anicut.  This very ancient work is 1,080 feet long, and con-
sists of rough blocks of granite built in a serpenting form, having over it a bridge
of 32 arches of 32 feet span follom'ng the wavy line of the anicut. The crest of
the work is 7 feet above the bed of the Cauvery branch. The Grand Anicut is
provided with 10 sluices, 3 feet broad, with their sills 10 feet below the erest of the
work, which pass the surplus water of the Cauvery into the Coleroon. Besides the
Grand Anicut, there are other surplus works passing into the Coleroon branch all the
water which cannot be disposed of by the Cauvery branch and its irrigating channels.
Further down the Cauvery branch, 91 miles below the Grand Anicut and 263 miles
from the bead of the delta, the Kodamurti river—the second principal branch of
the Cauvery—takes off ; while 20 miles lower down is the Arasillar, or third prin-
cipal branch ; and 14 miles lower down, the Verasholen, or last principal branch.
All these three main branches have also regulating dams at their head, and supply a
vast number of branch and distributary channels. This concludes the description
of the delta irrigation under the Cauvery branch. As before stated, there is no
irrigation from the Coleroon within the delta proper, but that branch plays a most
important part in the delta system, by providing a great natural drainage channel
for the surplus waters of the Cauyery branch. Before quitting the subject of the
delta irrigation, it will be necessary to notice two important requirements which yet

remain to be attended to. First among these is the complete system of head works

necessary in order to have the supply of the Vennar, and other branches from the
Cauvery, under complete control, and thus to prevent the repeated damages which,
for many years, the delta has been liable to during heavy floods in the river. The
floods generally occur in the north-east monsoon,and, together with the very heavy
local rainfall which often oceurs at that time of the year in'the Tanjore District,

fills the Cauvery branch and its offshoots to overflowing, and consequently bursts

the delta embankments. The subject is now being systematically taken up. The
construction of head sluices to the Cauvery and Vennar rivers, at a site immedi-
ately below the Grand Anicut, is now in progress ; and various other works—includ-
ing alterations to the Grand Anicut, which will enable that work to discharge
85,000 cubic feet of water per second—will shortly be undertaken. The second
requirement is a complete survey of the delta. No proper survey of the delta has
yet been made, and® comparatively little is therefore known of the vast system of
minor channels within its limits. Regulators are required at the heads of many of
the smaller irrigation channels, but the construction of these works is necessarily
delayed until the completion of the survey, which will show accurately how the
irrigation is distributed over the seyeral channels. The survey is now in progress,

The total amount of the estimates sanctioned for this system, up to the end
of 1883-84, is Rupees 18,54,847.

The area effectually irrigated, and the revenue derived therefrom, for 1882.83

was— ;
ACRES, RS,
First erop " 895,719 26,55,600
SBecond crop ... e 3 1,08,298 2,53,780

29,09,380

Of the gross irrigation revenue of Rupees 29,09,380, i

the old irrigation, which existed prior to the iII)rlprOVements antcilidgi(:;ti'(t)fsn m?;(;: 123
the British Government, was Rupees 28,48,214. The surplus revenue due to the
new works after meeting all charges was, in 1882.83, Rupees 5,80,975, or 5051 per
cent. on the total capital outlay of Rupees 11,50,238; While,’as will be seen frgem
the statement in paragraph 3, the total surplus revenue, up to end of 1882-83
was Rupees 1,28,68,167;, being 1118'8 per cent. on the capital outlay, or more
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mes the to pit wi be abundantly
an imes- tal outlay on capital account. It will @hus_

ﬂllear flﬁ:: 1;111:; :srlt; zs a at;nancia}l' investment has been extraordinarily successful.
¢

, R g : "
saikuntham Anicut.—The Srivaikuntham Anicut 1s the last o

b 15§C£I;e O;S :;f: tjiver Tambrapurni, in the Tinnevelly District, and hls smuat(?d
e e from the sea. The river rises in the Western Ghauts, and, though compara-
5 e ?111 stream, derives its importance from the fact that 1t receives a supply
t'lvelyb& :}?monsoons.’ At the site of the Srivaikuntham Anicut the drainage are
o prohesd r is 1,739 square miles, and the maximum flood discharge 118,673 cubic
i l'w:econd’ The average annual discharge of the river 18 60,304 millions
pid pf?r t, e ui\;alent to 14°9 inches of discharge from the whole catchment basm
et :ge, gar 1877. when the freshes of the north-east monsoon were extraordi-
bufhin hea\?y the t-o,t,a.l annmual discharge of -the river reached the high ﬁgu;e .of
If;? 595 mill;ons cubic feet, equivalent to 30 inches fx:om the whole catchment ?31{3
'I‘he, seven anicuts in the Tambrapurni above the Srivaikuntham Amcfuth are o Oks
native construction, and it was principally gewgmg 'I?I?ithe gxl-fita:ubc:;‘s; (i)n t1 86;; W('Jlr"he

ivai nicut was projected. s work w : .

g S(I)‘;V: lssli{;;ti:zlﬁaﬁacter, and Elay! be briefly deseribed. From_elthel‘ flank of
. lst which is 1,380 feet in length between the wings, two main channels, 21
th,‘; anig lejngth and supplied with head sluices, are taken off, and supply a large
" 938 of tanks which existed before the Srivml‘i‘untham Anicut was built, and before
?:sn:onstruction were very inadequately supplied.  Besides ﬁllmg‘ these tanks, tl};e
shad channels irrigate directly a considerable area of land. The height gf the
aich t crest above mean sea level is 8740 feet, while the sills of the head sluices of
:ll:émtlnain channels are 6 feet below the crest of the anicut. Th'e highest flood
which has yet passed over the anicut rose to 11% feet_over its cre;t. 1‘}.16 wor}{s frmz
their very commencement have had_nume?m}s accidents, and to this cause mtusf
mainly be attributable the slow extension of irrigation under them, and t,lteﬁr wm;) 0
financial success up to the present date. The damages to the works a‘(Jieh een
due to the breaching of the river emb@nkmentS, during the very sudden in eavg
floods to which the Tambrapurni 1s liable ; and to the breaghmg of tanks, .causie :
by heavy upland floods. They have now been provided against by _completmg t ﬁa.

‘ver embankments, throwing back the norﬂ} ﬂood-ba.nk ot the rwer.below the
:nicut and by affording adequate means of Surplus for the cross drainage fro}n
the tar,lks lying above those of the Srivaikuntham Anicut system. The system will
not be finally completed till the year 1885-86. The completion estimates amount&
ing to Rupees 14,76,800, of which Rupees 13,61,520 Tepresents the_‘du'ect and
l]fr{lg ees 1,15,286 the indirect charges, have been.sanct}orl‘ed by the Secretary of
Sta}:,e I’)m-,ing the year 1882-83 the area leﬁectlvely irrigated and the revenue
derived therefrom was— o

ACRES. RS.

First cro o st TR Tt SRR SRR LT 9,646 4,13,450
s;‘;,.dé,’op e T e AR R R S .54 58,291

1,71,741

—s

} i - rrication—which it _is estimated will be reached in
Ygg};SElhetllll;t;l::ea?;eratl?efa (l::r;xg;?lfation of the works—is acres 25,000, all of which
will be double cropped. The net revenue from the system in 1882-83 was Rupees
73,018, while the actual return from the work, after paying all charges mclildm%
interest charges, was Rupees 23,768, or 1-81 per cent. on the" total capxtzgl outlay of
Rupees 13,12,135. After completion of the Works in the year 188 -83, it 1:,
anticipated that the net yearly revenue will be increased to Rupees 1,10,902, or 73
per cent. on the total capital outlay of Rupees 14,76,806.

16. The Works in progress at the Sangam Anicut and Barur Tank.—As has
already been stated (paragraph 13), the Sangam Anicut, will extend irrigation to the
northern bank of the Pennér. From the anicut, a main channel, leading from a
head sluice on the north bank of the river, wx‘llmpply. two large existing reservoirs,
known as the Kanigiri and Duvur Tanks, from thg former of which the irrigation
channels will be taken off, and thus advantage will be taken of the intermittent
character of the river supply. The area to be enmmandgd by the anicut will be
920 square miles. This tract of eountry already contains.many tanks, and. is
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partially irri.gated byr cuts .frqm the river. The construction of the anicut will
render certain the existing irrigation, and will largely increase it as follows :—
ACRES,

Pfea-ient irri_gal:ion 5 ‘ Fheyrilears, “ .. 44,053
Estimated increase .. .+ 49,947

Total ... 94,000

——

The site of the anicut 13 about 38 miles from the sea, and 20 miles above the
Pennér Anicut at Nellore. When finished, it will be 4,290 feet in length, or nearly
three times the length of the Pennér Anicut ; and will have its crest 7 feet above
the deep bed of the river, or 105 feet above mean sea level. The head sluice
(which is now finished) has 21 yents of 6 feet span, and is designed to carry
4,800 cubic feet of water per second (when the water in the river is flush with the

anicut crest), which will be distributed in the following proportions to the reservoirs
which it supplies :—

Cabic feet

per second.
Kanigiri Tank 4.576'5
vuvur Tank "993.5

The present capacity of the Kanigiri Tank is to be greatly enlarged, and the total
capacity of the two reservoirs will yltimately be—

Millions
3 cubic feet.
anigiri Tank
Duvur Tank ?’313
Total ... 7,462

Wl;en ﬁplﬂled, the Kanigiri Tank will be the largest reservoir in the Presidency.
It is estimated that the works will be completed about the year 1889-90. At the
end of 1883-84 very considgrable rogress had been made in their construction, as
the whole of the wells required for the anicut had been sunk, the south wing of ,the
anicut and the head sluice had been finished, and alarge amount of work on the
anicut and other works had reached an advanced stage of progress. The estimate
for the work amounts to Rupees 85,69,049, of which Rupees 28,96,437 is for
Direct charges and Rup_ees 6,72,612 for Indirect charges, and was san:tioned b
the.Se:sctl'ga.taryt o‘[i1 State in Flgbruaq 1881. At the end of 1883-84 the total

against Direct charges was Rupees 13,48,624. It is anticipated that on i
of the vs(orks, about 1889-90, tzhe annual revenue will a.morimt to Rupee§02m:§)ge$l($0n.
The estimate of annual working expenses is Rupees 50,255, and the net ’rev’enue

will therefore be Rupees 1,87,745 or 526 per 5 t api
Kupees 35,69,049. BT e Semlal valiay of

. Barur Tan.k.—-'l'his work is situated in the Salem District, and wag
commencefi as a Famine Relief-work in August 1877, at a time when the district
was suffering seve}'ely from the effects of famine. The normal value of the work
then done was _estlmated at Rupees 67,185, in addition to which a sum of Rupees
13,172 was paid for land compensation, making a total expenditure of Rupeea
80,357 on the work. In 1883 the project was sanctioned as a Productive Pupblic
Work by the Secretary of State, and was put in hand towards the close of the year
The scheme is one for the improvement of several existing tanks (of which thé
Barur Tank is by far'the largest) by building an anicut across the Ponnair River
This river rises in the Mysore plateau, and drains an area of 2,082 square miles, 1 .
which are situated numerous tanks. The extent of free catchment basin ma : bI;
put down at 1,080 square miles. The supply afforded by the river is amp]e,yand

from the anicut, a supply channel, 72 miles in length, provided with a head sluice

leads to the Barur Tank. The p : et also provides  thi
taleden St p@e provides for the enlargement of this

v ehannels from it, which will suppl
smaller tanks. The work will bring under irrigation an wrea of 5,4!3% icieguglb:(;doif
tion to 1,457 acres already supplied by the tanks. The total storage ca’pacity of
the tanks, when completed, will be 164 millions cubic yards, of which the Bary
Tank will alone store 114 millions eubic yards. The total estimate f #

2 ¢ . v : t *
is Rupees 3,33,793, of which Rupees 3,20,000 is for Direct charges?’ange ﬁ:%lee::

outlay
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13,793 for Indirect charges. In addition to the expenditure of Rupees 80,357
incurred vn the work prior to its sanction as a Productive Public Work, a further
expenditure of Rupees 7,298 was incurred in the year 1883-84. The work done to
the end of 1883-84 consisted mainly of earthwork to the supply channel, construc-
tion of waste weir‘on the Barur Tank, collection of materials, and preparation of
foundations for the head works. The project will be finally completed in the year
1886-87, and the net revenue which the work is estimated to yield is Rupees
21,448, or 6°4 per cent. on the total Capital outlay of Rupees 3,33,793.

17. The Chembrambaukum Tank.—The Chembrambaukum Tank is a large
il e AL P reservoir about 14 miles from Madras, and is formed by an
i Bovenas Keoounte are | embankment 7,100 yards in length, connecting high ground
kept, but which are not on one side with a roeky spur on the other. It is provided
Fpsi; fre. with 8 irrigation sluices, and with 3 masonry weirs aggregat-
ing 1,192 feet in length, while its capacity 18 2,799 millions cubic feet, and the
area of its water spread 8-95 square miles. The tank is an old native work, and the
improvements undertaken by the British Government consist mainly of the
extension of its capacity, and the increase of its water supply. The chief sources
of its supply are from anicuts across the Cortelliar and Cooum Rivers. The
catchment basin of the tank is about 400 square miles, in which area are 320 tanks,
but the supply from this gathering ground is in some years exceedingly scanty.
The sanctioned estimate for the work is Rupees 7,36,958, of which Rupees 6,55,310
represent the Direct and Rupees 81,648 the Indirect charges. In 1882-83 the area
effectively irrigated and revenue derived was—

Revenue. Average
ACRES, RS. Rate per Acre.
First crop ... o 12763 39,338 308
Second crop ... A 3216 8,294 277 '
. Total .. 47,632

" The surplus revenue of the year, after paying all charges including interest

was Rupees 8,319, or 112 per cent. on the totgl Capital outlay of Rupees 7,36,589.

18. The Palar Anicut.—The Palar Anicut was originally designed to give an
improved supply to old native channels feeding a very large series of existing
tanks. The work was commenced in 1855 and was finished in 1857. The river,
which is very uncertain in its supply, rises in the Mysore plateau, and at the site
of the anicut, has a drainage avea of 3,974 square miles, and maximum flood
discharge of 25,000 cubic feet per second. »'.l‘he anicut is situated in the North
Arcot District.and commands 201 tanks, of which 127 are on the northern bank of
the river and 74 on the southern bank. It was breached in 1874 but was subse-
quently restored. As existing, the anicut 18 2,634 feet in length between the
wings, and has under-sluices at either flank. On the north bank of the river
three head-sluices supply the principal channels, one of which feeds the Kaveripak
Tank, one of the largest reservoirs in the Premdency; and, on the south bank, is one
head-sluice supplying numerous channels and tanks. The system is still incom-
plete, and the work remaining to be done consists principally of improvements to
the channels and head-sluices, and the construction of new head-sluices and other

masonry works. The area effectively irrigated, and the revenue derived, in the
year 1882-83 was— y

ACRES, RS. Average

Rate per Acre.
First crop ... . 66571 172,074 2:60
Second crop o 20,584 45,290 2:20

Total .., 2,17,364

The surplus revenue of the year, after paying all charges including interest
was Rupees 4,581 or 0:27 per cent. on the Capital outlay of Rupees 16,80,965.
The completion estimates for the system, amounting to Rupees 19,93,893, of which
Rupees 18,94,015 represents the Direct chargeés, and Rupees 98,978 the Indirect
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charges, were submitted to the Government of India in June 1884. They anti-

ks.about the year 1886-87, the ultimate area of

Tiga r ﬁrsf crop, and Acres 34,000 for second crop,
yielding a net revenue of Rupees 93,720, or 4-7 per cent, on the total Capital

outlay, and that the present deficit of Rupees 7,89,416 will not, be cleared off until

19. The Pelandorai Awicut.—The Pelandorai Anicut is bu;
River, and affords a river supply to twelve tanks :

construction of the anicut) on the gouthern bank of
District. The anicut was commenced in 1870, but
In 1877 it was breached and was aceordingly
it was again breached, and the head.sluice w

flood which swept two feet over the wings. It was again restored i

working order by 1882. To these two very serious accidgnts, occurringa\i?tgﬁstlzg
short period of four years after the construction of the anicut, must be attributed
the very slow extension of i tion, and the very unfavourable financial position
of the work. The accidents were due to an under-estimate of the maximum flood
discharge of the river, which, as ascertained after the great flood of 1580, reaches
the high figure of 85,000 cubic feet per second at the site of the anicut, from a
catchment basin of 1,600 square miles. The completion estimates of the’ gystem
amountmg to Rupees 4,48,246, of which Rupees 4,05,000 is for Direct and l{u oex
42,246 for Indirect charges, were sanctioned at the beginning of the official pexir
1884-85. Against this sanction, the total outlay to the end of 1883.84 was Ru{)ees

3,90,213, and the only works now yemainine to be d ;
storage capacity of four tanks froy Tl Bare the increase to-the

174-0 milli?m cubic feet. The ulg
1882, Acres 3,560 only were irrig,

-~ g ich is the larcest
yet irrigated) and yielded a gross wevenue of Rupees 8,596. The netig%::pt:rz‘;

ut was not completed till 1576.
repaired by 1879, In the year 1880
as carried away by an extraordinary

the year were Rupees 5,270, while the total charges fnohoin s !
the “ Revenue” account, were ges, including mterest, debited to

8 56,191 leavi -
the finaneial result of the year. s ng ‘& losgof Rupees 56,191 as

popular with the ryots, it is antje; ted that the full ulti t ;
(Acres 15,728) will not be reached ’mpﬁ 1899-1900, when a;l re:glx?";xe oa%rea o i
the ‘totafl Capital outlay will be received.  On thi -

» the intepest charges will exceed t
1891-92 and the balance of interest charges will not be paid off till 1914.15.

1870-71. The work may be briefl described. From an anicut across the piv

Kortalayur, a stream with a drain:ge‘ area of 837 square miles, a head sluicz r;\;eé'
supply channel eight miles in length, lead the water to a reserve reservoir, known
as the Cholaveram Tank. m thence the water is conveyed to the main
reservoir, knov'vn' as _the Red H_ills"fank, which has four irrigating sluices for the
supply of the irrigation under it, and one sluice for the water-supply of the Town
of Madras. The two tanks were old native works, but were enlarged from g total
capacity of 644 millions cubic feet t6 g total capacity of 3,523 millions cubje feet, of

which the Red Hills Tank alone occupies 2,753 millions cubic feet, Th

suffered some serious accidents since their construction, and have not be:nzoﬁlﬁiﬁgﬁ

success. According to the’ arrangements concluded with the Municipality of the
yards of watep

Town of Madras, that bady i»ay .-R!lpee '1 for every 1,000 cubic
al consumption of water by the Municipality may be

supplied. The average annu
taken as 143 millions cubie feet. A reserve supply is, in bad Sehsn

ns, maintained .

Ly
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: . rk is Rupees 18,54,463, of which Rupees 15,62,239
v o istlmDi;tr:ctf ora:]lae vl?t)lpees 2,8?5,224 the In’direc.f,. charges. The total
2251::;:3 ;;n?)unt of the Capital outlay has reg’ently been divided as follows :—

Rk P

A St d

RS,
e e AR R R

: imatel resents the value of the water used for purposes of irriga-
thw‘h ?ipfr:!: suppl);' l;'(:Eepectivel_yr. In 1882-83 the area of first and second crop
e 1 oirri ted was Acres 10,420, and the revenue derived therefrom Rupees
elfelcggve yThe %:ceipts by the sale of water to the Town of Madras were Rupees
§;’314' and the total financial result of the year was a loss of Rupees 23,579.

] i )

p4s . e

3 ¢ Buckingham Canal—This is a salt water canal—tidal to a great

th ileit"zsef;he :iz'er bars are open—e_!%endlqg for 261 miles along the east coast

eﬂﬁ)n }‘;Vreéidency from Pedda Ganjam in the Kistna District to Merkanum in the

§f :,tg Arcot Distriet. At Pedda Ganjam, it communicates with the fresh water,
0

4 high level canals of the Kistna Delta system, and thence with the Goddvari

raffic with the seaport of Cocanada, making a total length of
e prurra amfir?g:ingsa{)llr; t::anal of 462 mileg. The canal runs within three miles of
e Oust throughout its entire length, and in many portions is within half mile
i sz The excavation of the canal was begun as long ago as 1801, but,
e to the famine of 1876—1878, the expenditure incurred on it was only
;ﬁreku% 49,078. During the famine, an expenditure of Rupees 29,24,924 was
: upeesd ‘on the work, of which Ru 21,93,584 represented the normal value of
mcul!{'rgone and was accordingly debited to the Canal, thus bringing up the total
4o nditure for works up to Rupees 27,42,662.. The completion estimates of the
exp;m have lately been sanctioned, and amount to Rupees 92,94-,954',“0f w_hich
;{: ees 86,12,000 represent the Direct charges, and Rupees 6,79,95-4 the Indirect
cha‘:'ges. ;\gainst this sanction, the total direct _expendltgre on Capital account
only Rupees 50,12,722 to the end of 1883-84, so that it will be apparent that
wash zt remains to be done. With a view t0 expedite the completion of the
mu(;l yr'amt.s-in-aid from ¢ Protective ” Funds aregiven by the Government of India.
g'(13‘%;1!:3 ,gncipa] work required to complete the camnal is (1) the isolation of the canal
into P‘reaches ” hetween rivers, by means Of, ﬂ°°d°gat?8. so as to allow the cross
drainage free vent to the sea; (2) the deepening and widening of the canal to its
full section of 20 feet bottom width, side’ ,slopes 4 to 1, depth 3 feet below level
of lowest recorded tide in each *reach’; and (3) provision of locks, bridges,
and boat basins, together with an extensive: Wharf at the city of Madra.s. The
incipal commodities carried by the canal are g@lt», firewood, and food-grams. In
#hai h 30 will be found the particulars of ‘traffic for the official year 1882-83,
g?::ilg;agvhich year traffic was much im from various causes. Until the
completion estimates have been more fully worked out, and the canal has been
tected from the damages to which it 18 now l.mble from river-floods, it cannot be
Eggs?:;ered a safe line of communication. It 18 expected that the works will be
completed by the year 1893-94. The prospects of the canal are favourable. In
times of famine it will be invaluable, enabling the produce of the Goddvari and
Kistna Deltas to be distributed through the districts of Nellore, Chingleput, and
South Arcot. Its value as a cheap means of fd‘ﬂnpport is alrgady recognised, and
has attracted much attention from the mercantile commuglty, and. should the
Singareni Coal fields in Hyderabad be ope{led. up, a short line of I:mlway to the
canal will enable cheap coal to be procured in Madras, to compete with the patent
fuel and English Coal now consumed by the Railway Companies.

92. TIT. WORKS FOR WHICH A CONTINUOUS RECORD OF EXPENDITURE IS KEPT INDIVI-
puALLY.— The works for whick individually a continuous record of expenditure is kept.
These works number 59 in all, and are distributed over nine districts. The following
list exhibits the names of all the works so clgﬁg.ed and the districts in which they
are situated, together with the particulars of irrigation for each work or system for
the year 1882-83 ;— s

i, 4 RS R et b B g N
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Statement showing the area irrigated and revenue derived from works for which a continuous record of expend ture
s maintained individually for 1882-83. -
SOL Sy i
| e R
Total * A
Total | _ Total
st revenue Total
District. Names of works. in-:m from District. Names of works. acen . | AORAE
“s-ted rviga- irvigated| T
OP: | . tion. Lst crop. | TBA-
S = ! I tion.
Vmgapa { |Six anicuts on the Sarada ri : Mo i |
tam. { | Four anicuts on tlfe Varu.ha'il nd::rt: l;'?& ﬂ'ggg ¢ Mn\?:'irzm:t!f?addyT e
— _..;.— | Meh:::ntlx:: A, M(,l‘: iz 5,074 ls’w )
Total ...| 17297 | 42,420 South | h‘fyo_rcnudd_v,'-Katuu;ylom:.:.micni::‘ 8'(2)-153 1:’ & :
Kurnool  ...|Cumbum tank ... —T“: 39,568 Arcot 1 (mduﬂB river—Tiravadi * do....| 5,575 ”:958
Chingleput | | Kortalayar river—Vallur tank ...| 48z | 6501 | (o) O- ' Vanamadavy do...| 690 | 8729
U Modurantakum tenk | S| oo Do.  Tiravandipuram . &
o ” —_— e Kullar river—.Vikravandy m:li:.‘.l,t.. ::‘2"3 g’g
A otal ...| 10238 | 20,690 (| Ponniar—Tirukoilur do....| 16339 | 53219
Nort Cheyar anicut ;
Arcot. { Poiney do. = }g;g 32'23? Total ... | 141,929 | 431,361
e il (| Bhavani river— ? N i el
Total ...; ‘»M 1,28,560 ! K()(h!elly‘ L:-T(xlpalli channel ...| 13,672 97557; :
Sal ( [Baror tank (since classed as| o L | |Coimbatove]| . Aricut. | Arkankottaido. ...| 3,945 | 25969
em 0 s productive public works) .. | . oga a6 Kalingaroyen anicut | 10912 | 97,3745
Pennugoondapuram tank & ﬂ ‘1,'1“4 { Am;ammtlx) river  (twenty-two
s A4 N 5 channels - -
Total .. “Q‘-;M 1,910 [Tﬂ:\n"mpumi river— Fole | M
! ? Y riyanayak ni '
Tanjore ... |Lower Coleroon anicut i "\———— ]Hmlnv'\l;:-u ol amj:)l‘t o ! g:lig{; g:':g ~
'f Coxlfr?o" Lower anicut— m 66,689 Tinnevelly.l Suttamully do. | 6,163 62:"“ :
South e - 12085 | 64,313 Eotamilalagh S e DI LOCEES
Arcot. Khansaib canal 11462 | 39234 I Nathivuni b g:: g’"% 15,642 L8
i | Veeranam tank e -| 11608 | 30,650 (| Kamiadiyen s A8 12.608 - -
U| Vellar river—Shatatope nicu | | 2218 |1,09.416 MR s 2 ot
3,350 g ,b"s’s 5 Total .. | 53,310 | 597,508
—Th\ o, ‘ Grand Total ... :::,w.@ 16,88,985
€ most important of th g —_— b
; €3¢ Works arp ;
Cheyar anicuts, and the irp] Wworks are the Lower Coleroon anicut, the Poiney and
Trivers. : gatio o0 under the Bhavani, Amravati, and Tambrapurni
- The Lower Coleroon, Agin s |
: ‘ : eronn. Ay PR,
this Work. necessary have alres bee . 'lfhe reasons that rendered the construction of
zf_r the anicut two large channeta ﬁke ngva ent]xln paragraph 14. : F .rom'the north flank
Arcot distriet. .Ofle of these oft 1 f(::('1 ehsupply of the irrigation in the South
existing reservoir in the Presi k&m . Bh» eeas the great Veeranam t_ank—t]xe largest
a capacity of 5,400 millions of ey}yie "fvuig 3711? embankment 12 miles in length and
another large channel fepdg a et s, ot -Krom the south flank of the anicut
The Poi a number of branch channels ; e g
. The Poiney and Cheyar anjg e s bt channels in the Tanjore district.
ls)enes of tanks. The j N e T Balt:ross rivers of that name, and feed a
dgth ;15610 a rainy tract of countey: and hav avani and Amravati rivers (which
Girect. Channels  taking off Mm"' ok vy dame stant supply of water) is entirely
1rr1g§t;e long strips of land on eith -bankrgf tﬁ‘msz convey water to the fields, and
running nearly parallel to the riy m’_is i e roer-’ lj_nng. in the river valley, and
pcs e el by menns of ey Sy o i 0, e e Tarir-
31 diverted b_y SeVeN masonry amientl Lp ooy yan tnnels, into which the river water
1S system 1s exceedingly valuable and is m\{ch :;ﬁg;ga?;' The irrigation under
23. IV. Wor Bl o yr
- 1V, KS FOR WHICH 4 ‘
TIVELY.— Works for whieh ICH o . % CONTINUOUS RECORD OF EXPENDITURE IS KE -
are accounted f, i no ndividual record of expenditure ; Gt i v
of th. ﬁrsn or eolleotively.— Wﬁi“ of this class cp e G e Rt ok
o e first three 61?88.9;8_ of 4 ho (of which ((imt‘;alxmse all wqus other than those
2 ade in 'I?he foregqmg' s Ris etailed mention has already been
llave. hey consist almost entipa of tanks whivf) o 5 woxks lasaod. st Froteo-
1:[‘ [:-oughout the distriets of the East  coast and ’the ccnl are scattered, in great numbers,
3 ese tanks are formed in n Wi i A.-*ﬁays' e edqtz'al tableland (vide paragraph 7),
they occupy. The majority are g "l'h"uct;d b ’('lmg to the nature of the ground
lines flowing through valleys, bl‘[g 9‘ m's' of Y damming up the natural drainage
the gorge of the valley. = The paer s 0F embankments sufficiently long to gle,
S y ¢ reserveir thus formed is provided with ekt
A ;.g_' L p vided wit masonry slm%s
| , i
l ~.i.;‘;' é 57\..
B 2 - <

~In addition to the works included in tb'is*smfément, there
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for the supply of the irrigation under it, and with masonry surplus weirs, which
act as a safety valve to the tank during floods. The old surplus weirs constructed
by the natives are generally provided on their crest with a row of masonry pillars,
3 or 4 feet high, placed about 3 feet apart, and are locally termed * calingulas.”
Towards the close of the rainy season, when the chief floods of the monsoon are
over, these * calingulas” are closed by damming up the spaces between the pillars
with turf, straw, and earth, so as to enable the tank to ,retain an extra supply of
water in order to carry on irrigation during the dry season. The majority of tanks
in the Presidency run in groups, and descending steppes of land are occupied by a
succession of reservoirs, the higher feeding the lower from its surplus supply, and
the whole group forming one connected scheme of jrrigation. According to the
latest returns, the total number of Government tanks in the Presidency is 31,648,

‘and it can therefore be readily imagined that the labour involved in keeping up the
‘embankments of these tanks to a proper margin of safety, so as to guard against

their breaching during the heavy rains of the monsoons, and the inspection, repair,
and restoration of the very numerous masonry works attached to them, are such as
to tax very severely the resonrces of the Irrigation Branch. For administrative
purposes (as will hereafter be noticed in paragraph 26) a distinction has recently been
made between (1) tanks irrigating an area of 200 acres and upwards, and (2) tanks

irrigating an area below 200 acres. The following statement shows the numbers of

works of each class, together with their irrigated area and revenue during 1882-83,
in each district of the Presidency :— :

| Tanks irriguting above Tanks irvigating below
!’ 200 acres. micref Grand Total. J
Wiatrite et - 3 .
rces. } ' ~ \ ' .
N ; 2 | Total a.renl ,.evz:?‘lml g Total area r::;":;e E Total area| Total
{ g | irrigated, Trontdoris g .xlpgsa_t.ed, Pt 5 | irrigated, | irrigation
= ! 1st crop. gation. ;2 ‘BE crop. gation. = 1st crop. | revenue.
[
% RS. RS. RS.
Ganjam | .. | 215 82,476 | 1,830,345 | 2,654 | 112,280 | 1,35759 (2,869 | 195,026 | 2,066,104
Vizngapatam [ 24 11,614 | 21691 | 420 | . 18,763 52,526 | 444 30,377 74,217
(fodivari fil 110 32,826 | 44,801 |1,205.4 81,146 | 31,681 /1,315 63,472 76,482
Kistna .. | 190 22274 (57,636 | 248 | - 16,231 44,183 | 438 38,505 | 1,01,819
Nellore | 209 | 118200 | 410,874 | 563 83,188 | 102,562 | 772 | 1,51,388 | 5,13,436
Cuddapah ... EER TR 53,916 | 2,41,341 (2,960 | 133,808 | 431761 (3,106 | 1,87,809 | 6,73,102
T U =X A el S 14,980 57,311 | 671 23 875 78,882 | 717 | 88,855 | 1,386,143
Ballary <181 28963 | 1,60,586 | 898 | 24,347 70,225 | 1,029 53,310 | 2,30,811
Anantapur ... 101 39,106 | 1,839,838 | 1,495 | 50,340 | 1,59,162 | 1,596 89,416 | 2,99,000
Chingleput 545 | 158433 | 4,59.208 (2,080 [ 126983 | 275,318 |2.635 | 8,15.368 | 7.64.616
North Arcot 171 | 59,03¢ | 2,10,814 {3,906' 1 “141,611 | 5,01,770 | 4,077 | 2,00,645 | 7,12,584
South Arcot cair il 248 72,068 | 2,381,325 |2,849 | 141,045 | 4,2246° (3,095 | 213,113 | 6,563,787
Salem 4 4 78 21,435 | 1,02,840 {3,194 o 75246 | 2,50,833 | 3,272 96,681 | 8,653,673
Combatore wewe | 69} 83,097 | 1,568,568 | 243\ NUI0810(| 41,501 | 311 43,907 | 2,00,069
TROJONS) s | e o ofei| BB 17,283 | 32,524 | 607 F. . 28973 54,083 | 659 46,256 | 86,557
Trichinopoly 148 | 67,572 | 225720 (1,134 | 0 B4, 1,68,630 (1,282 | 1,81,621 | 3,94,350
Madura ... 207 89,298 { 243801 | L9 [T UB8547 | 1,20415 |2,118 | 1,57,845 | 8,75,216
Tinnevelly .. 174 | 76059 | 484,471 (1,739 | 68,881 | 370,804 (1,913 | 1,44,940 | 805,275
Total ... | 2,872 ; 1,028,134 | 33,95,784 (28776 | 1,170,158 | 33,21,457 (31,648 | 2,198,202 | 67,17,241
it ¢

: are large numbers of
private tanks and zemindari tanks, with which the Irrigation Branch have no
concern. kel

24. V. Prorecrive PursLic Woaxs—-%'P?‘@f”ctiae Public Works.—The only
work yet classed under this head is that known as the Rushkuliya Project. The
work was sanctioned by the Secretary of State in 1883, and the preliminary opera-
tions for commencing work were undertakén towards the close of the official year
1883-84. The project consists in utilising the waters of the rivers Mahanadi ‘and
Rushkuliya, in the Ganjam distriet, by means: of canals to be used both for
irrigation and navigation. These rivers unite at the town of Aska, and flow into
the sea at Ganjam, and, as they do not rise in‘'the Western Ghauts, are liable to be
affected by the failure of the south-west monsoon rains. In order to su plement:
their supply, two large reservoirs will be formed above them, the reservoir for the
Mahanadi having a capacity of 2,457 millions eubic feet, and that for the Rushku-
liya 2,160 millions cubic feet.  From an anicut on the right bank of the Mahanadi,
a channel, 193 miles long, and provided with a head sluice, will lead to the

L
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) <L Sonkd ' time. The reason is not difficult
iya ri irri ' : 1 sts of irrigation, from time to 1

Rushkuliya river. This channel will irrigate 12,000 acres, will be made navigable e n thekmt’g:scbann els,ocleara,nce's of silt are all the repairs that are usnally
throughout, and will be provided with a double tail lock. Where it ends in the to seex.

A

e e e e et bt i e e S i e ol et o et et

ya, a Se'CODd. canal, 631 miles lo % e right k e Rushk 4 req ired, and are absolutely necessary, at short. nter als, to enable the ryot to
o hv {anal, 31 mies i) ‘.’m s ek fli)'a‘"t' A thn“ ls it t I (¥ y’water at all. Hence he readily cpntrlbutes hls. f.re_e la'bour '(1)]n works
11 s 5 l, :' 1 il ) Ilg, a (1 navi(ra‘ ]e fOI tll(? S -l. l'i 1 i](‘_‘- ()f it:s g - get: an ¢ i . i ' s i l : ]

length, will irrigate a further extent of 108,000 acres. The works will be coths N 5 of t.l;lsthfza‘;isr'ml moment when the tank bursts, and, there being ther?forg no
pleted about the year 1894-95, and the full area of 120,000 acres is expected to be B “mned'- te and pressing need for the ryot to exert himself, the small 1§pa1rs—~
cultivated about the year 1897-98. The total sanctioned estimate is Rupees BG. - e I.nh :ilone at the right time would prove of incalculable benefit, qnd which no one
28,60,239, of which Rupees 26,01,886 are for direct charges and Rupees 2,58,853 e i3 Wh“il is on the Spol? to do—are, year after year, lefs undone, until they'becoréleﬂso
for indirect charges, and the net revenue anticipated, on completion of the works, but t serable that, the tank either breaches, or, they attract the rno§1ceBo ]w
1s Rupees 1,44,312, or 5°1 per cent. on the total capital outlay. ((:;);?;rumenvt officers, and are repaired in the usual course by the Irrigation Branch.

- - 2 . « kadi »” fact that the
25. Important works projected.—Many projects of more or less R to the disuse of this custom of « kadimaramat, >’ and to the

have been, at various times, proposed and partially investicated. Onlv one of Lo ?;;:;ufumbers of the tanks scattered throughm;t the country absglu:(ﬁlg'ogilsg:%%
these schemes will here be mentioned, viz., the Perivar Pro?ect which has been S the possibility of their proper upkegp, or even of their mspecuo‘l(li, t}’ s it
fully worked out, and has been sent to the Government of Iml’ia for sanction v the Irrigation Branch, much attention “has been lately attracte Ot, s gfﬁcient
The Periyar Project is one for the extension of irrigation in the I\iadumhdigtrict' : uestion of their restoration 1n th'e Presellllﬁ, and their pel‘lllllatnen el s
which, from its physical configuration, receives a very scanty and uncertain é\lpph; - upkeep in the future. Before mentioning t _eﬁ,n.angerpents tha : arell a.p By
of rain from the south-west monsgon, and has but one river of any size running B o force regarding these works, it may be as ‘S’] $o‘makice, on((:lg grﬂ? GRS TN
through it. This result is due to the fact that the range of hills on the northern ol and somewhat widespread misapprehension that exists regarding them. )

border of the district, separating it fro
the plains of Madura, while on the
the sea with a long and gentle fal),

AP e . & m 3 1071
m Travancore, rise up very abruptly from the case that the tanks have rapidly deteriorated of late years. The deterioration

. g gradual and inevitable, because a tank must, from its very
Travancore side they stretch away ‘towards of the works has been u

k. d ¥ 1 avtﬂ 1 has

: The district has, at various periods of its Rt nature, gradually silt up and _there{:forl(: dzt’e‘l;‘:l;)f th?s yPe "”’f’i(ﬁfﬂgf_’iggrg;e airrajlout

history, suffered severely from Searcity, while from time immemorial, its scanty T now come when 3 large number of the aijnd' e ]x;e‘hl ders their deteriora-
gonfall has been stored in a multifude of tanks, with which it is literally dotted S oxcoption, of old construction-—have reached a stage which renders

: : g : 1 ilment of their irrigatin
&om end to end. Its one river, the Vaigai (which has a very uncertain flow), 3 tion apparent to all observers owing to the llgrea.t, curtalimen gaung

pplies a large number of tanks, | v which it is drained nearl i g apacit ‘

3 " ; y dry on its progress : capacity. : : ek AR
eastwards to the sea. To remedy this state of things, the Periyar P"(’jecthwas . As already stated in paragraph 23, the number of Government tanks in this
planned. The scheme provides. E

P for the diversion of the waters of the Periyar—a o idency is 31,648. These works are scattéred over a vast extent of country,
Elvel" rising m Travancore territory, in a region of heavy annual rainfall, and aPlfSSIa.s experience has demonstrated that it 18 “absolutely Imposmblebfor };he' l,rl::-
{:}W}ng t]t;owa,rldss the West C_oasbwinto the valley of the Vaigai river by (1) a dam P pr gut,i,on branch to attend properly to the upkeep of 50 great a 'r.mm erlo Wor ;
Sva:;g ?)e valley o{ the Penyar, and thereby storing 13,300 million cubic feet of e three main principles of concerted action have been decided on, in view to the presen
purpo;e(‘gfadf':;?s thxé)u%h the water-shed ridge between the two valleys, for the : upkeep and restoration of the works and their future maintenance : —
Aoy ekt Ak g 0 I::19 water..-:from the reservoir thus formed ; and (3) the s i ' «necial Public Works Department establishment to be employed in
inade Ak warks T Passmg the water thus diverted into the tanks now 3o E, Firel. = Sposs ks, and estimating for their requirements, the actual
miaiq;atel}.’tssppllegl by t}w Vaigai river. The dam (which will be a work of grouping t]'lfe(‘lv({)r .°’0m;ft orwards. done by the grdinary Pabko Woika
g‘lhe co;}%‘;z;‘e‘gigx b;’ lai’)hfeet‘ln. height, constructed of concrete throughout. ¥ ‘ wc;rl{)]_rt;quznt s, 4 :

@ Tor the work amounts to Rupees 64,41,463. The work is : establishment, b . Py o
y Rty ol : ! 1By e relieved of the duty of maintaining all

expected to be of the most remunerative character, and has been recommended for B ' : Second.—The Irrigation branch to ' J g

: ; 5 .

sanction as a Productive Public Wod : - ' — <idered not to need any professional supervision. These tanks
BT il : ¢ Work, The full ultimate area - ap I tanks conside :

irrigation is estimated at area to be brought under 3 )

‘ i ¢ Minor "'—in contradistinction to those retained by
s res 101,000 and the net annual revenue theref 2 : to be denm_nma,ted Sha '} v %
Rupees 5,74,600, or 8:92 per cent. ¢n'the total capital outlay. rom A ‘ the Irrigati {)n Eranch, aDndpiii:g:::ed as ““ Imperial,”"—and to be main
aine the Revenue Dep: nt. . _ :
Apyr A T} '-Mlll'(iflllf:;y mitil the result of the mvestigations of the special establish-
ooy S R DA, Wonsy B P Ll'”;;;t a(re’ known, it will be impossible to decide definitely what works
26. Oonse')'vanc!/ Of [’rr‘igatio 3 % £ Fade 1 . 28 1 3 d as .“KI"] erial 9 ﬂnd 6 Minor :’s but; that,
~#iTapn . twon Works.—In general, th : - i : o reapactively albssslle p
the irrigation works for which o g .4 e entire maintenance of should be respe Y

capital and revenue accounts are kept rests with 5 for the present, all works irrigating 200 acres or upwards to be classed

the Irrigatior} Branch of the P ublic Works Department. In the Kaveri Delt: T ' as “ Imperial,” and works irrigating under 200 acres as “ Minor,” and
however, which (as has already been notic elta,

: 3 , : Hrsiel D ial ¢ Minor ” to be finally revised
e e ed) is a very anc e ol g / kit 3 into * Imperial ™ and ¢ Minor” y

the Irrigation Branch only deals with. the ,,laintezfm{,: nz:;%n f‘:[))? r:,t;;nf Ofllll ;r‘]g““o“’ 3 B\ f)lxibc:t?;felgg?lgfn investigations for each river basin.

works and embankments, and the annual silt clearances required, on cl(n-lnrncxtll~s?}".'y \ 4 This is the state at which matters now stand with regard to the upkeep and

irrigate the lands of two villages or more, the villagers themse ¢ 8 that % .

. g . : : ideney. For some two years past works classed
the necessary repairs on the A ol lves undertaking all . . restoration of the tanks of the Presidency p

A ) On all irrieat ' : e 5 < 7.9 intained by the Irrigation branch, works classed as
thf)se for whlc}_l capital and revenue accounts are kept, th% tli(;?( egor(]:; :}t her t’h‘l‘{“ R e :‘;SMigl;,pfri?; tﬁ;avﬁe:’:,‘fﬁe Hg;;;?-tmenb,ywhﬂe‘ theg:pecial establishment is now at
:ibgeiivgil:::’c ﬁ: molst fﬁ-ﬂeﬂ. upon the Irrigation Branch ; but, iy, sgme of lt,?lewrglr;1~z : E work. A e
and, on other ch?‘lllli:is t%:?i'gs e ma.mtlamed entirely by the villagers concerned ; ::' - 27. Regulation and Distribution of Wa ter on Irrigation Wn_rl.‘.e.—l\'q uniform
by which agency, in former tﬁm S,]llppsy gustomary labour, o « kudimaramat,” e - system exists for the regulation and distribution of water required for irrigation.
its irrigatio;): works. The old 01‘;3 oe ﬁatﬁ klmlnta"wd the great majority of 4 i In the Goddvari and Kistna Deltas the contrq? &n_d _dxstnb_ut.xc.m.of the water from
the ryots, has long ago died %1:0@ P . udimaramat,” or unpaid labour of ! ol the time it enters the canal to its exit from fhxll}gﬂ\*r‘l“age sluice is in the hands of 1:,-119
Presidency, and is only n% e forgn Onh the 1numerous tanks throughout the 1 34 Public Works Department, who are in possession, from. day to day, of mf:ormatlon
to his own interest to execute hi ;‘;c CI?? gn z;nlri]l?tlz’ where the ryot sees it is entirely ‘;‘ as to the state of the supply at all the principal regulating works. Once discharged

repairs that may be necessary,
& v



e
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from the village sluice the field. distribution rests with the ryots themselves. On
the Pénner Anicut system, the regulation of the water-supply among the several
channels is in the hands of the Public Works Department, while the distribution
from the tanks rests with the ryots. On the Kurnool Canal the regulation and
distribution of the water-supply is entirely in the hands of the Public Works
Department. In the Kaveri Deltg;éfgtem,the sluices built across the heads of the
various offtakes from the river are managed by the Public Works Department,
while the regulation of the dis&ﬁb@ﬁ}.“ry channels rests generally with the peasant
proprietors of the soil, locally termed the Mirassidars.””  Where the channels
wrigate many villages, there i3 a well recognised custom, defined generally in a
written document, settling the days and hours during which each village is to take
water, and similar rules lay down each man’s turn within the village. An esta-
blishment, paid and appointed by the * Mirassidars,”’ manages the distribution of
water to the fields. On all the large systems, such as the Palar Anicut, &e., where
a series of tanks is fed from an anicut, the regulation of the water at the head works
is in the hands of the Public Works Department. while the distribution from the

tanks rests entirely with the ryots. On the channel systems of irrigation various

rules apply ; on some, the regulation of the supply from the river 18 managed by
the Public Works Department, while the distribution of water from the channel
itself is controlled by the Revenue Officers; o others, the entire control is in the
hands of the ryots, and no Revenue Officer or Public Works Officer interferes with
them. On the Tambrapurni Channels above the Srivaikuntham Anicut, the Publie
Works Department controls the supply entering the upper channels and passing
the weirs, but have no authority to check waste of water on the channels, or to see
that it is fairly distributed,- and each ryot therefore practically takes as much

water as he likes. On the Srivaikuntham Anicut system itself, the régulation and.

distribution is in the hands of the Public Works Department.  Finally, to complete
this sketch of the regulation and distribution of water throughout the Presidency
it only remains to add that the disposal of water stored in tanks rests entirely with
the ryots interested, who regulate the sluices, distribute the supply, and manage
for themselves every detail. * ] ' .
28. Revenue due to Irrigation.—Reference was made in paragraph 5

system which prevails in this Presidency with regard to the asselx:smegnrt, IC))f irrgga:l;g
land. Except in the Goddvari and Kistna Deltas and on the Kurnool Canal, the
atssessme,r’lt 18 .consolida-bed, and the shares due respectively to * Land ™ ’aml
) Wa@er can only be.approxima,tely;aggepmined. Until 1880 no information existed
on t.;h_ls head, but, as it was absolt ely required in order to determine the financial
position of works of irrigation, an approximation has since been made of the
““revenue due to irrigation” as dis inguished from the total revenue derived from
irrigated land, for ( 1) all Productive Public Works, and (2) Irrigation and Navigation
Works, for which Capital and Revenue accounts are kept, not classed as * Productive ”
from the commencement of the works up to date ; similar information for(3) the works
for which individually a continuous record of expenditure is kept is still under
preparation. For the year 1882-83 the information for this class of works has
already been prepared, as well as for (4) all other Irrigation and Navigation works
for which Capital and Revenue accounts are not kept, but it is not considered
necessary that the accounts sho e prepared for previous years in the case of
this last class of works. For the termination of the share due to irrigation
resulting from the disintegration of consolidated assessments, elaborate rules have
been framed. Briefly in the case of ngle wet crop the rules are («) where assess-
ments have been revised by the Settlement Department, the consolidated assess-
me‘l‘lts a-re,l"esolved into Land and Jrpigation revenue respectively, by assigning
to ¢ Land ” the amount. proper to dry lands of the same class and sort inbeac

village, and the remainder to “Water ; 7 (b) where settlements have not been revised
the average dry rate of the village, or where that is not available of the tflooks
or where that cannot be deterg;i@gﬁ-fh'q district, is applied to the total ares
irrigated. The product is then ass 2‘5 to * Land " and the remainder to * Water."’

With regard to double-erop lands, the charge for the two crops is consolidated—
the charge for second-crop beingug 4

; : ﬁﬂu in the nature of a water- rate. Every
where but 1n Tinnevelly, the nor oy e. Kvery-

nal _éhg’rgp for double-crop land is one and half

.
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times the charge for single-crop land of the same class and sort, and it therefore
follows that one-third of the consolidated double-crop assessment represents the
normal second-erop charge for the Presidency generally. In Tinnevelly, the normal
charge for double-crop land isone and two-thirds that for single-crop, and the normal
second-crop charge in Tinnevelly is therefore two-fifths of the consolidated
double-crop assessment. The additional charge for second-crop assigned to Water "
is therefore two-fifths of the entire assessment in the Tinnevelly District, and
one-third in all other districts, while the remainder is assigned to ¢ Land,” in the
same manner as for single-crop land. i

99. Water-rates.—In the Goddvari and Kistna Deltas and on the Kurnool Canal,

the assessment on irrigated lands are not consolidated, but a separate water-rate is
levied on the area irrigated. The following are the water-rates now in force :—

. Godvari |
—_ : and Kistua %‘:‘;nlﬁ"l

Deltas. {

ES. RS.
Single wet crop per acre ... 4 4
Second wet crop per acre PP O ey 5 4 3
If compounded for both cvops for not less than five years ... 6} 6
Single dry crop e 14 2 1
Second dry crop on irrigated lands if not componnded 2 1
Garden erop 8 6
Garden crop if compounded for not than less five years 6}
Crops requiring frequent floodings vyt wee 3

On the Kurnool Canal, with a view to stimulate the ryots to extend their wet
cultivation by'converting their lands from dl‘y into wet,u certain concessions are
allowed on the above rates as follows :—A reduction at 50 per cent. for the first five
years, and at 25 per cent. for the second five years, is made, in the case of lands
Wwhich have not been cultivated within the last ten years. For blocks of 50 acres
and upwards of unoccupied lands taken up for irrigated cultivation, water is supplied,
without restriction as to crops, free of charge for five ‘years, and at half rates for
another five years. -

30. Management of Trafiic and Tolls and License Feos on Navigable lands—The

navigable canals in this Presidency under the charge of the Public Works Depart-
ment are :— 2

e 0

) e _ Present | Ultimate

| Lengths. | Lengths.

’___ .

! : B o pbiass (i L MILES.

| Godvari Canals _io « 44 i roid s S8 5023
Kistna Canals yes 278 349

| Buckingham Canal 261 261

| Kurnool Canal e 190 190

\ Total ... | 1,187 1,302%

il 5

The cireumstances of the Godévari and Kls%na Canals are most favourable for

‘navigation, as there are few locks, owing to the gently sloping nature of the country

permitting the main lines to be carried on without such accessories to navigation.
On these canals, as well as on the Buckingham Canal, private boats carry all the
traffic. The late Madras Trrigation and (Canal Company, when they had charge of the
Kurnool Canal, assumed the function of carriers; but, after the transfer of the canal
to Government, the hoats were let out to private ‘individuals, who now conduct the
traffic on the canal, which was also, from July 1883, brought under the same navi-
gation rules as the three other canals, Prior to this date, there were no rules
authorized by Government on the Kurnool Canal, the rules for navigation formerly
in force under the Company being in vogue.

Boats are licensed to ply on these canals on payment of an annual fee, and
those not holding licenses are required to pa tolls for each trip. Prior to July 1883,
separate licenses were issued for the Goddvari and Kistna Canals, and for each
section of the Buckingham Canal, but, with 4 view to remove obstacles and stimulate
traffic, the system of using separate licenses was abolished in 1883, although it
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e T T e ] of license fees and tolls

ing rates
involved a reduction of revenue, and the following rates
are now in force :— .

Licenss Jous: A ... Re. 2} a ton of 50 cubic feet.
(I:’aassergon?:tsboats 146'1; bound to eany all castes, and ch‘?es for 8 do.
s oht limited PR - : W
Passenger boats bousd o carey all ases, and to charge for rlg)
» than 2 pies per wile per n§ att
:}‘:{;inmo:;d 3 pieﬂ L mile RECpapengor oy fore...or wee n 3 do.
eabin, including one cooly load of W WAL do.
Steamers .. e R ... . ', 1 per boat.
g ety Tolis we 3 % perton of 50 cubic feet.
beat ... 1 do.
Cargo or passenger & %
Bicamer ... | s SR e b&?t' ave feet
Pleasure boats ... T A boa v T35 I per 1 s(}:ll:) o i
Timber raft T i N i S L A L f

Bamboo raft oad oy i :
| 11, the canals without any other
i . entitles the vessel to use any, or ail, ‘ : ; :
A 11cefi15:t;z;, A toll once paid clears the vessel over alll thE ml?ﬂ?;:l:::i 2;
e for a period of six weeks, and rafts for one month. Hac . pi o g "
e dlrreclt»lon, 20@ o? 71 square feet, The extreme dimensions of an {1 vefaiased Efl.‘ m(;)‘“i
bt y ' are no
61 feetghigh over water level, and d‘?‘}'.“ght 9 feet. afts a
o e ‘ f h section of the Goddvari
i stablished 4t the head locks of each se (
d I'I{‘(i)sllns;a]t)lgﬁiqar:teall tidal locl:;s;, at the BEllore lock, and at four stations on the
all( Ay 4

 fee er ton on the registered tonnage on
A Canal. A wharfage fee of 1 annap . gl ge
?al::%kllﬁ)ga};al?ading or unloading, is eharged at the authorized wharfs, but at present
\ ion is at Madras.
the only wharfage station 1s a : ‘ .
E“ itive nEnvineers, and officers authorized by them, are vested with the
?)?cgluq ending the license of any vessel for overloading, wr ongbmct)‘mt‘;ug, l}ot
E::‘;Ii'no iiaiﬂs, notoproducing licenses, or for any other infringement of the rules
. e )

prescribed for navigation as follows :—
15 days for the first offence,

. 30 days for the second offence
60 days for the third offence

in the same year. For a fourth offenge the license may be cancelled. The following

statement shows the statistics of traffic for the past two years on the four canals :—

' ; ci Janal. 1 1.
Godavari, P Kistna. Buckingham Canal. | Kurnool Cana
ticulasr. S | e
Ficy 1882.83. | 1883.84, | 1882-83. | 1883.94. | 1852-83. | 1853.84. 1882-83.\ 1883.84.
% 982 |  *17,494
Laden boats, number of trips. \ 10008 P R 1o 25% | 2817 | 7ari6e
Empty boats, do. 21'678 22:4‘8' 8: 043 9,867 7.970 24,127

Passenger boats, do 9347564 | 262580 | 110,202 | 114,710 | 837,992 17,983 2.,.':;73 3,234
= g (ot g

Tonnage ey . Anele' 5411 | 3,399,029 | 4,961,087 50,424 | .
e oots, . 1430008 1 S51710 | 0104130 | SEORIOT 10085500 952828 .7 500 (70667
alue of g s 4 iy 069 . 5,002 , D04
Number of passengers ... | 422,783 | 946813 | 221 ‘ 10,683 | 4,502

7 22,916 99,758 35,421
Tolls and License fees + Rs. 57,439 48,47? ; 86,435

T

i g
.

Orithe Kaftookiainl ﬁhe braﬁiﬁ:isworked by Government boats let out on hire.

31. Srarisrics. Financial position of all Irvigation Works for which Capital and
Revenue Accounts are kept.—In paragraph 3, the financial position of each of the
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Statement of Financial Results of Irrigation Works for which Capital and Revenue

Aceounts are Lept, not
classed as Productive up to end of 1882.83,

S84 | 2, | 228 |Charges toend of 1852.83.| 53 LI
g gﬂ hai [ ; = q = §‘
B & é 5z - o
Systems. A5 | BEL S B g Gug | BB
| oF3 | o3l iElEEE | 3 SEp |E2F
| =82 —_ — - Al — - @ =
| BEL e EEeRRe | f | 6| I |l
T ST B = = B P~
1 o 8 4 5 bty 8 9
|
PUBLIC WORKS NOT CLASSED AS | RS. RS. RS, Ry, RS. RS, RS. [ oA
Propbucrive. l : l ;
Imperial. ,‘ | !
Chembrambakam Tank : «| 7,24618 736,589 295,835 30,163/ 2,86,128] 3,16,29] 20,456 | 278
Péliy Anicut system - ) 19,93,893/16,80,965/13,23,851| 7,41 596 18,71,171/21,12,767 7,89,416 4696
Pelandorai  do. .. .. .| 448246 387,028 23767 219,635/ 99,205 3,18840,  2,95073 | 7624
T, or S W
Total Tmperial ... | 81,66,787|28,04,582 16,42,953 9,91 ,89417,56,504, 2747898 1104945 | 8940
i st | i oo __' :

i
« Provineial. '

92,91,954
18,25,615

Buckingham Canal ...
Madras Water-Supply and Irrigation
Extension Project .

58,74,499/18,42,232/13,13 §10/18,90,504/32,04,31 4 13,62,082 | 2584

17,09,997 1,21,628) 1,27.480' 8,40,719( 9,68,199 8,46,571 4950
Total Provincial ... |1,11,17,569/70,84,49619,03,8601 4,41 590 27.31.225 4172513

22,08,653 3117

e ————
Grand Total ... | 1,42,84,356) 98,89,078 36,06,813 24,82 684 44,87,727(69,20,411

|

33,183,598 3350

=

atement shows the financial position of all imperial
enue accounts are kept, from the years 1879-80 to

The following general st
works for which capital and rev.
1882-83.

” R e —_ — —_— _— e
Capital Expenditare (Direct and
Indirect) to end of year. -
il Percentage
[Public Wor Révenye |Maintenance | of Net
' for which (Direct and D(;hnrges Net Beven.ua or
Productive ‘ Capital and | @ 1 Indirect.) ( Ilr(le?t tmd Bevenne. | . Capital
Public Works.! Revenue S Sy Outlay o end
Accounts are of your.
| kept.
RS, RS. RS. RS, RS, RS. RS,
1879-80 ... | 2,04,42 429 23,73,646 | 2,28,16,075 38,07,021 11,12,15 5,77 g
T 1 207,57,158 |  25,38,935 | 2,596,088 41,05.459 | 1399 442 gg,’ga'gég 147
IBBYERT ~ LT | 2,00,95,698 20,24,9651 |2,39,20,659] 36,30,105 11,55,884 | 24.74,211 10-34
1882-83 wo| 3,91,08,451 28,04.582 | 4,19,08, 02,255 9,11,729 | 25,90,526 618
[ {

: The very large decrease in the percentage of net revenue on capital outlay
in 1832-83 was entirely due to the purchase by Government in that year of the
Kurnool Canal from the late Madras Irrigation and Canal Company, and fo its classi.
fication as a Productive Public Work. gk

32. Avea irrigated and revenue derived from all classes of Irrigation Wo

i rks during
the year 1882-83.—In paragraph 7, together with the table exhibitin

g figures of rain-

fall, were shown by districts the figures of irrigated ated area and gross revenue (* land »
and “ water”) derived from all classes of i 1gation works for the year 1882-83 ;

in paragraphs 10—21 inclusive, were given the figure

Productive Public Works in operation up to the end of 1882-83 was given. The

ing statement shows the finangial position of each of the works for which
igg&:;ngnd revenue accounts are kept, but which are no tclassed as Productive up

to the erd of 1882-83.

g

The decrease in trafic on the Bucki mg—l“ﬂ the year 1883.84 was due to the decrease in the salt traflic.
L s de : k : on . ‘ :

+ 'I‘I;Z decrease in the receipts from tolls and licen:

scale of fees from lst July 1883,

2

nse fees during the year 88384 was due to the reduction in the

revenue of each
1882-83 ; in par

which a eontinuous record of e
24, was given a statement by districts showing
revenne of all the remaining works.

total irrigated area of first crop and total revenue der
class of works, during the y

available :—

of the works for which capital and

agraph 23, sim

ear 1882.83; the lale!?g‘ year

ilar information was given for each
enditure is kept. Ingl

1

8 of irrigated area and irrigation

revenue accounts are kept for

of the works for

vidually, while, in paragraph
the irrigated area and irrigation
The following general statement shows the
ved from irrigation, for each
for which the information is
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: A Il__- b “ okl o i ?tlilzgani :;ld Amaravati rivers, is proportiomtély more valuable than that on the
R A 8 systems. =
’ ACKES. \ &S, " ! 33. Incidence of Expendifure on all works. fpr which (?’apital and_ Revenue
Works for which Capital and Revenue Accounts are kept— .| 1756344 57,59,623 . Accounts are kept.—The following statement exhibits the capital expendftm:e per
I Erdheive Publio Workt e a o e s o7 89,796 \ 2,95,357 : acre irrigated from the commencement of the works up to the end of 1882-83, and
W k:lf'orw v:lrll'::hns:ifil‘z?é‘;?‘“‘ nor Revenue Acoounts are Kept . icidually ... 342,684 16,88,985 B the maintenance charges debited to revenue dumng‘ the .year 1882-83, for all
or! I11. Works for which a continuous record of ax‘pendxtﬁre is eytl » Works 7 . 1,028,134 33,95,784 ; works for which capital and revenue wcoun@m kept e ’
Fks for which a continuous record of § IV.  Imperis 1,170,185 33,21,457 . P £wes e K
w:xpinditure is kept collectively. y { y. “ Minor” Works ... , 170, 2ol ; \ 9 8 ho 3 A Cost T ks d‘%&k i of worlufor ey Capilal and
Total ...| 4887116 \ 1,44,61,206 A : D e e e R i
: Irrigation under wovks of each class and inc?'dence of revenue : ' Average Expenditure
33. .Pe'! centage of mgl Acres 4,387,116, as shown in the preceding ot por Acve.
per acre irrigated.—The total area of Acres 2,95/, 1889.83 90-43 ‘ !
raoraph, taken up for first erop nrigation during the year 2-83 was per L _ R , : e S :
52 tgonptl;e total cultivated area of the Presidency. Of the total area of first crop F , : AT ARt Aocount . | Acoount -
(i}f:-; ation, Acres 871,533, or nearly 19-87 per cent., were irrigated for a second crop B . : ’ s e e G ey ‘
also. The total area occupied for irrigation was divided as follows among the works B b | W :
of the several classes :— g : % i :‘ Gﬁ&ﬁ“ﬁugfum?— L‘,'.-.: e i SR O 1823 064
40-03 per cent. under Productive Public 'WOP'LS’W g Yo = o Kiwton- 08, - w0 et G I < TSk 260 Tog g
3 por cent; undee JeREH ant, HePEOLon Foris 0T cCH OSPIA A 3 | B o AN 345,/ | <niagss:| ooy
revenue accounts ue»kep_t, .but, not classq as rro uf-(ti“(?f’ dit e ‘ N oapm&ymntglu,‘&.;. B AP ecteles s I 1151 1~ o (SO 6:1;::1;1 ?:ig H
7-81 under works for whieh'individually a continuous record of expenditure 1 e 2 m;zov: kun N;g“:z: T, R b
is kept, A 1P Work et LT ¢ ; e Ghemisnbakam Teak i A O s598 o3 e
2345 per cent. under the & Impena.ld orks retained under the charge o B _ b R S e e e 268
Public Works Department, an _Madgas Water-Supply and Lrigation Extension'Project of' b . - . .| 19811 2:20 )
9667 per cent. under the u.tminor" Works under the charge of Collectors. . diias 2. . o : .
The incidence of irrigation revenue per acre for each class of works is as ; Front this statement ik will bamestisl ‘? :E.\ e capital cost of the Kurnool Canal,
follows :— )3 Yol - g in proportion to its irrigated area, far exceeds that of any other work, while the
o Irrigation : uT capital expenditure on the Pelandorai anicut and Madras water-supply works is
R 4 ;Zivf{;‘::_ : R : disproportionately high as compared with the remaining works. ~With the excep-
Works for which Capital and Revenue Accounts are kept— R ) tion of the expenditure 1ncurre§1~ on repalr‘r;;'to, the Pelandorai anicut dgrm;;zr
1. Productive Public Workg ™ .., ... oo e e e e g“g et . 1882-83, when the breached portnons1 of _t}ée?&ubub was restored, the year 1882-83
II. Public Works not classed as Productive . =~ .. - Ty ; imately represents the normal cost of working expenses of these systems
s e Gt Xt e ot - ' . approximately rep rking expens vstems,
e Wocki for kit E'i.tnu?.iﬁ"mi‘.‘iﬁ e i T ‘ e and the statement therefore shows that the enly work on which the cost of main-
e PR B s e S 3 ‘ tenance i8 abnormally high is the Kurnool Canal. Hitherto, also owing to the
-, ial” Works T Ly ove e P ave vee 330 5 y fo A sy Ry A s 3 g
. Mimor ™ Works R S R S I A ¢ serious accidents, the works have recelv’ém maintenance charges of the
The incidence of irrigation reyenue per acre on the works of Classes I and II, : Pelandorai anicut have been abnormally _hlg%!;md have averaged Rupees 9-74 per’
and on the more important works of Class 111 is shown in the following table :— i acre from the construction of the works in 8?-76 up to the end of 1852-83. In
= L '~ the year 1899, when the full area of irrigation 7ill be in operation, it is estimated
e b 15;—'};;:51 E. that the maintenance charges of this syste e reduced {o about 12 annas per
e irrigated. | Revenue per : .- e acre.‘ 27 e :
e A B 34 Gexerav. Legislative enactments ajjecting. the Im:ga,tim Branch.—At the
. i Work ; ; . e present time, the Act known as ¢ The River Uonservancy Bill ” is the only legislative
o by Tt o it o i e e | MBS | 309 HnE § enactment affecting irrigation, which has passed the Madras Legislative Council.
e DR R U e RO iy 1 - P As long ago as 1856, a draft enactment was instituted to provide for the safety of
e TR XN e N Jiges | as N > life and property, during river-floods, by means of a Bill enabling the officers of
DARSUEr PeBE.. oy i TR, g T e e T s e Government to attend properly to the conservancy of the great rivers of the
I e ia, U o ¥ Presidency, but it was only in March 1884 that the Bill, after being under con-
5 otal ... | 1,756,344 il sideration for several years, was finally ded and passed by the Madras
Irrigation and Navigation Works for which Capital and Revenue Accounts are kept— : : Legislative Council, and only now awaits the s ction of the Supreme Government
T ke TRk - e R ] e 1 11 G to become law.  The principal object of ill is to give the officers of Govern-
. - R T i e S R ' ment full power to prevent and prohibit the damage, which is at present inflicted
Maitras WalerSupply snd Tetulite s mpmsm et l} e s on both private and public property, by the orized action of private indivi-
Wosks for which idiicually T B | 10559 S0k ‘ £ duals, in forming and removing construct in river-beds. Formerly, no
Tombrapursi river sbove SrivekuntpMeniiui = we’ ~ v e - i officer of Government could in any way ki the action of individuals in such
B Rives . s st S o -0 i'.'.'\ 25045 | 543 5 matters, without rendering himself liable it for damages, and much public
. s 3 - money was accordingly spent on works d to counteract the evil t of
From the above it will be noticed that the rrigation under the Tambrapurni B ; private or unauthorized interference with the river-beds. The Act provides for
river above the Srivaikuntham anieut, under the Srivaikuntham anicut, and on the 2 B the appointment of officers to be styled ©* Consery tors of Rivers,” who lwmpowet\
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to prohibit cultivation within river-beds ; to direct the removal of all constructions,
plantations, &c., which they deem to be an obstruction to the course of the river;
and to take any measures which appear to them to be necessary for the safety of

life or property, in connection with any river to which the Act has been applied.

5. Further Legislation proposed.— An important Bill now under consideration
is that known as the * Madras Irvigation Act,” which was originally drafted in
1883, was circulated to the Governments of Bengal, Bombay, and the North-West
Provinces, for opinion on ceri;aiq points, and hgq lately been referred to a Com-
mittee. The object of the Bill 18 to make provision for the construction, mainte-
nance, and regulation of canals, for the supply of water therefrom, and for the
levy of rates for the water so supplied. It will empower canal officers to duly
inspect and regulate the water-supply ; to remove obstructions ; to execute repairs
where the owner of a * water-course” fails to execute the repairs required of him
by the Bill, and to charge the costiof such repairs to the owner; to settle disputes
as to rights and liabilities of persons interested in a * water-course ;” and to take
into custody persons causing wilful damage to canals, or interfering, without
proper authority, with the supply or flow of water.

OrpEr—dated 26th January 1885, Ro 210, Public.

:_:ﬁécorded.

('E‘me Extract.)

R. 8. BENSON,
g - Ag. Under Secy. to Govt,
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To the Public Works department, Irrigatign branch.
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